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ISSUE: DTSC has developed modified screening levels based on the

U.S. Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for
use in the human health risk assessment process at hazardous waste sites and
permitted facilities. HHRA Note 3 is periodically updated and users should always check
the DTSC website for the most recent versions, including other HHRA Notes. 2

SUMMARY

In 2008, the USEPA released RSLs to replace the Preliminary Remediation

Goals (PRGs) formerly available from several USEPA Regional Headquarters.

HERO reviewed the differences in methodology and RSL concentrations to develop a
methodology to incorporate the RSLs into HERO human health risk assessment
consultation and review. In addition to updated toxicity criteria, several differences in
methodology resulted in a subset of RSLs substantially higher (less protective) than the
original PRGs, and resulted in HERO issuing recommendations for use of specific
screening concentrations. HERQO’s review of the RSLs had been conducted in two
phases: Phase | (soil and tap water screening levels) and Phase |l (air screening
levels). Initial versions of HHRA Note 3 (November 2009; May 2011) addressed a
Phase | review only. A Phase Il review was incorporated into the 21 May 2013 iteration
of HHRA Note 3, and an additional update released 14 July 2014. Since July 2014,
DTSC is now providing regular updates to the DTSC-SLs, tracking the updates to the
USEPA RSL tables soon after their release. HHRA Note 3 was last updated in

June 2018.

The present revision of HHRA Note 3 incorporates HERO recommendations based on
adoption of the Toxicity Criteria for Human Health Risk Assessments, Screening Levels,
and Remediation Goals rule (hereafter “Toxicity Criteria Rule”)® and review of the

a https://www.dtsc.ca.gov/assessingrisk/humanrisk2.cfm
b See HHRA Note 10, available at: https://www.dtsc.ca.gov/assessingrisk/humanrisk2.cfm
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November 2018 release of the RSL tables. Exposure factors used in this HHRA Note 3
are consistent with the April 2019 update to HERO HHRA Note 1¢, which incorporates
much of the 6 February 2014 USEPA memorandum “Human Health Evaluation Manual,
Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER
Directive 9200.1-120.”

HERO has prepared reference Tables 1, 2, and 3 that provide recommended screening
levels for compounds in soil, tap water, and air, respectively. In accordance with the
Toxicity Criteria Rule, the DTSC-SLs provided in Note 3 should be used in
preference to USEPA RSLs to evaluate chemical concentrations in
environmental media at California sites and facilities. USEPA RSLs should
continue to be used for contaminants for which a DTSC-SL value in Note 3 is not
available. Note that the DTSC-SLs are derived at a target risk level of 1x10° and a
target hazard quotient value of 1. In addition, specific recommendations for several
contaminants are discussed. Alternatively, in consultation with HERO, the USEPA on-
line screening calculator can be used to calculate site-specific values using the more
protective of Cal/EPA and USEPA toxicity criteria and applying assumptions consistent
with HERO recommendations (e.g., route-to-route extrapolation between the oral and
inhalation exposure pathways for inhalation toxicity criteria; dermal exposure to
inorganic chemicals; and California-specific exposure factors).

HERO’s development of DTSC-SLs for air (Table 3) included route extrapolation for
chemicals lacking an inhalation toxicity value but which are identified as volatile by the
USEPA RSL methodology®, or by DTSC’s vapor intrusion guidance and accompanying
screening models for vapor intrusion. The Toxicity Criteria Rule and the USEPA
Superfund hierarchy of toxicity-criteria sources provides oral toxicity criteria for more
chemicals than California agency sources. Consequently, for volatile compounds
without inhalation toxicity criteria, most extrapolations to derive DTSC-SLs for air are
based on the USEPA oral toxicity criteria. Toxicity criteria and sources are summarized
in Tables 1, 2, or 3 for those compounds with a recommended DTSC-SL,; details on
toxicity criteria references are provided in HHRA Note 10.¢

¢ https://iwww.dtsc.ca.gov/assessingrisk/humanrisk2.cfm

4 n the June 2015 releases of the RSL tables, USEPA included a supplemental defining
characteristic of volatile compounds. A long-standing criterion for volatility is a Henry’'s law
constant greater than 1x10° (atmosphere-cubic meter) per mole. The supplemental criterion is
a vapor pressure greater than 1 millimeter of mercury. This criterion added approximately 100
chemicals into the class of volatile chemicals.

¢ hitps:/Awww.dtsc.ca.gov/assessingrisk/humanrisk2.cfm
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WHAT'S NEW (April 2019)

On 4 September 2018, the Toxicity Criteria for Human Health Risk Assessments,
Screening Levels, and Remediation Goals rule (“Toxicity Criteria Rule”) was
approved by the State of California Office of Administrative Law and became
effective immediately.” The Rule requires human health risk assessments, risk-
based screening levels and remediation goals prepared pursuant to the
Hazardous Substances Account Act (Health and Safety Code [HSC] §25300 et
seq., “Chapter 6.8”) to be based on toxicity criteria from a specified hierarchy of
sources: promulgated criteria explicitly identified in the Toxicity Criteria Rule;
then, promulgated criteria listed in the USEPA’s Integrated Risk Information
System (IRIS) database; and then, recommended criteria from “other sources”
that require approval by the HERO Supervising Toxicologist (HHRA Note 10
provides approved toxicity criteria for the roster of USEPA RSL analytes).
Previous versions of HHRA Note 3 had been consistent with the general
intentions behind development of the Toxicity Criteria Rule, but HHRA Note 3
now fully implements the Toxicity Criteria Rule hierarchy.

For compliance with the Toxicity Criteria Rule, DTSC-SL calculations no longer
employ a “three-fold more stringent than the RSL” threshold for soil and tap
water. When coupled with exposure-factor and toxicity-criteria changes, there are
now approximately twice the number of tap water analytes (now totaling 154),
and considerably more soil analytes (now totaling 561) with DTSC-SL values
when compared to the June 2018 DTSC-SLs. The number of ambient air
analytes is approximately the same as previous, but with changes in the overall
roster due to updates in toxicity criteria.

As a continuation of previous iterations of HHRA Note 3, HERO has reviewed the
November 2018 RSL table updates (see USEPA's “What's New” webpage?), as
well as other relevant information, including the Toxicity Criteria Rule and other
updated Cal/EPA criteria. This revised HHRA Note 3 incorporates our updated
recommendations for screening levels, current as of April 2019.

f https://www.dtsc.ca.gov/LawsRegsPolicies/Regs/Toxicity-Criteria-for-Human-Health-Risk-
Assessment.cfm
9 http://www.epa.gov/risk/regional-screening-table-whats-new
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Consistent with HHRA Note 1, the values for child skin surface area for soil
contact and the adult and child skin surface areas for the bathing/showering
scenario were updated to be consistent with the exposure parameters used to
calculate the USEPA RSLs and current USEPA guidance.

Changes from the June 2018 HHRA Note 3 include:
o DTSC-SL analytes in soil: based on the elimination of the three-fold

threshold, there are considerably more DTSC-SL values than prior
versions of HHRA Note 3, and now total 561 analytes. A majority of the
analytes are identified based on the commercial/industrial exposure
scenario due to differences between DTSC and USEPA in the skin
surface-area value. However, there are also revisions due to toxicity
criteria updates, and other changes and corrections.

DTSC-SL analytes in tap water: based on the elimination of the three-fold
threshold, toxicity criteria updates, and exposure-parameter changes,
there are now 154 analytes with a DTSC-SL value, compared to 77 in the
June 2018 HHRA Note 3.

DTSC-SL analytes in ambient air: there are now 152 analytes with an
ambient-air DTSC-SL,; formerly there were 160, with 16 deletions and 8
additions as a result of toxicity criteria updates, and other changes and
corrections.

As a reminder, chemicals are listed in alpha-numeric order to eliminate
complexities in tabular formatting. HERO recommends the use of CAS numbers
to avoid problems with nomenclature and synonyms.

HHRA Note 3
CONTACT PERSON: Edward A. Fendick, Ph.D., Staff Toxicologist

916.255.6555
Edward.Fendick@dtsc.ca.gov
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BACKGROUND

HERO has a long history of working with the USEPA Region 9 office to integrate
California-specific risk assessment concerns into the Preliminary Remediation Goal
(PRG) listing and the PRG-screening risk assessment process. One example of the
collaboration was the inclusion of ‘Cal-modified’ values into the USEPA Region 9 PRG
list from 2004. In 2008, USEPA released a single set of RSL tables for national use and
which replaced the USEPA Region 9 PRGs (and eliminated Cal-modified values). Since
then, new USEPA RSLs have been released on a semiannual basis (Spring and Fall),
and have included substantial modifications to the RSL methodology and toxicity value
updates. Specific details of changes in the USEPA RSL methodology are documented
in the “What's New” webpage section of the USEPA website."

HERO continues the ongoing process of reviewing new values and methodologies, and
their application in screening risk assessment. HERO generally has incorporated the
USEPA RSL methodological changes, except as noted later in this text. For example,
the dermal exposure pathway has been incorporated into the tap water RSL calculation.
There now are 820 elements, compounds and mixtures listed in the RSL tables.

A DTSC-SL value is derived for at least one combination of medium, receptor, and
endpoint for 565 unique elements, compounds, and mixtures in this iteration of

HHRA Note 3.

USES OF RSLs and DTSC-SLs
Section 3.0 of the USEPA RSL Users Guide' lists the following uses for the RSLs:

“These concentrations can be used for:

s Prioritizing multiple sites or operable units or areas of concern within a facility or
exposure units

o Setting risk-based detection limits for contaminants of potential concern (COPCs)

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

« Identifying contamination which may warrant cleanup

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

s [nitial cleanup goals when site-specific data are lacking”

h http.//www.epa.gov/risk/regional-screening-table-whats-new
'https://www.epa.gov/risk/regional-screening-levels-rsis-users-guide
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RSLs are NOT to be used to perform a human health Baseline Risk Assessment (BRA),
but to assist in the tasks preceding a human health BRA.

In the past, the USEPA Region 9 PRGs had been used by HERO primarily at open,
closing, and formerly-used Department of Defense (DoD) sites. Screening risk
assessments at some non-military sites have in the past used different processes.
However, the DTSC-SLs included in this report are being used, and are intended for
use, at any DTSC site.

HHRA Note Number 41 and the Preliminary Endangerment Assessment (PEA)
Guidance Manual® provide the most recent guidance for use of screening levels in risk
assessments. In general, HERO recommends compliance with the basic approach and
principles outlined in Note 4. This includes the provision that DTSC-SLs and

USEPA RSLs are used for screening sites as a whole, not for “screening out” individual
chemicals. Ratios of the concentration of a particular chemical in a medium (e.g., soill,
water, or air) to its risk-based concentration are calculated and the ratio is summed
across all chemicals and media to estimate a total risk and hazard for the site. Prior to
making risk management decisions based on the results of such an evaluation, it is
critical that limitations associated with the use of DTSC-SLs and USEPA RSLs be
carefully noted and understood. For example, the derivation of the DTSC-SLs and
USEPA RSLs did not include an evaluation of the intrusion of vapors from the
subsurface to indoor air (see below for a more detailed discussion of exposure
pathways). The intrusion of volatile compounds from soil or groundwater to indoor air is
a potentially major exposure pathway and should be evaluated. Ecological receptors
were not considered in the derivation of DTSC-SLs and USEPA RSLs. The DTSC-SLs
and USEPA RSLs apply only to human receptor exposure scenarios and are NOT
necessarily protective of ecological receptors. The need for an ecological risk
assessment should be evaluated separately.

CONCEPTUAL SITE MODEL AND INCLUDED EXPOSURE PATHWAYS

Before conducting a screening level human health risk assessment, development of a
site-specific conceptual site model (CSM) or site exposure model is critical to ensure all
appropriate receptors and exposure pathways are addressed by the chosen screening
levels.

I https://iwww.dtsc.ca.gov/assessingrisk/humanrisk2.cfm
K https://dtsc.ca.gov/PublicationsForms/upload/PEA_Guidance_Manual.pdf
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The risk-based residential and industrial soil screening levels consider several exposure
pathways (ingestion, inhalation of particles and volatile chemicals, and dermal
absorption) from each of three environmental media (soil, tap water, and air).

The tap water screening levels are based on assumed domestic use of water via
ingestion from drinking, inhalation of volatile chemicals generated during household use
(e.g., showering, dish washing), and dermal exposure.

Although the soil and tap water screening levels account for many typical exposure
pathways, they do not account for the following potential exposure pathways (for
example, as discussed in the RSL User’s Guide'):

e The residential and industrial soil RSLs do not account for exposure to indoor air
vapors due to intrusion of subsurface soil gas emissions; ingestion via uptake of
plants (home-grown fruits and vegetables), meat, or dairy products; or inhalation
of particles (fugitive dust) generated by activities which elevate particulate
emissions such as truck traffic and use of heavy equipment.

e Pathways not considered in the calculation of the tap water RSLs include
subsurface vapor intrusion to indoor air from volatile compounds present in
groundwater and transfer of contaminants in surface water or groundwater to
aquatic organisms or terrestrial plants with subsequent ingestion by humans. The
RSL on-line calculator and User’'s Guide do however include equations which
can be used to calculate screening level fish concentrations assuming human
consumption of fish. These equations do not address impacts to fish; but rather,
human consumption of fish which may be contaminated. The RSL on-line
calculator and User's Guide also provide equations which can be used to
evaluate recreational receptor exposures to soil/sediment and surface water.

If pathways excluded from the derivation of the soil and tap water screening levels are
anticipated at the site (e.g., home-grown produce consumption or excessive dust
generation), an RSL- or DTSC-SL-based screening level risk evaluation may
significantly underestimate risk. In addition, if there are exposure scenarios other than
residential and industrial land use, a screening level risk evaluation using RSLs or
DTSC-SLs may not be appropriate (e.g., sites in which trench workers may be exposed
to shallow groundwater). In such cases, the evaluation of risk to human receptors at the
site could proceed directly to the baseline human health risk assessment process. In
other instances, the screening risk assessment may overestimate risk but in these
cases, a baseline human health risk assessment will likely be necessary for site-specific
risk-management decisions. For reference, HERO has compiled a summary of

' https://www.epa.gov/risk/regional-screening-levels-rsis-users-guide
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recommended exposure factors which may be used as default values in baseline
human health risk assessments for California hazardous waste sites and permitted
facilities, DTSC HHRA Note 1, which is mostly consistent with the recent changes to the
USEPA RSL methodology.

Additional Considerations Regarding Exposure for the Industrial Scenario

Evaluations of the industrial scenario using only the solil screening levels do not account
for the following pathways: all exposures to groundwater (e.g., consumption as drinking
water, vapor intrusion from ground water, or dermal contact); exposure via vapor
intrusion to indoor air; exposure to contaminated surface water, and inhalation of
particulates generated by activities which increase particulate levels such as truck traffic
and use of heavy equipment. If these exposure pathways are significant at a site,
screening risk assessment using soil screening levels is generally insufficient. In some
cases, it may be possible, with the cooperation of the DTSC toxicologist, to incorporate
the risk from the vapor intrusion pathway into the screening risk assessment by adding
the risk from this pathway into the risk estimated from the use of the soil screening
levels.

The tap water RSLs and DTSC-SLs are calculated using residential land use
assumptions. As such, these screening levels are not reflective of potential industrial
exposures and may over- or underestimate exposures via the water pathways (e.g.,
ingestion and dermal exposures to contaminated water, and inhalation exposure to
volatile contaminants emitted into workplace air from contaminated water).

METHODOLOGY FOR THE DTSC-SLs

The process for derivation of DTSC-SLs is based on the identical computational
algorithms used to derive USEPA’s RSLs. To validate the process, a series of
spreadsheet worksheets were populated with the RSL algorithms, USEPA exposure-
parameter values, USEPA toxicity criteria, and the RSL analyte roster. Values derived in
these workbooks were compared to the USEPA values downloaded from the USEPA
website. Computed values matched the USEPA values for soil, tap water, and air after
allowing for slight differences attributable to treatment of significant digits and rounding.

DTSC-SLs were derived by populating copies of the aforementioned spreadsheet
workbooks with toxicity criteria consistent with the Toxicity Criteria Rule, and with
California exposure factors and DTSC-specific methods. California exposure factors are
those listed in HHRA Note 1 or the PEA Guidance Manual, and many values match
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those used by USEPA. Toxicity criteria were obtained based on the Toxicity Criteria
Rule, as described next.

Toxicity Criteria Rule

On 4 September 2018, the Toxicity Criteria for Human Health Risk Assessments,
Screening Levels, and Remediation Goals rule (“Toxicity Criteria Rule”) was approved
by the State of California Office of Administrative Law and became effective
immediately.™ The Rule requires human health risk assessments, risk-based screening
levels, and remediation goals prepared pursuant to the Hazardous Substances Account
Act (Health and Safety Code [HSC] §25300 et seq., “Chapter 6.8”) to be based on
toxicity criteria from a specified hierarchy of sources. The Toxicity Criteria Rule’s
Section (§) 69021 provides the hierarchy:

1) §69021(a) - toxicity criteria for a given contaminant listed in Appendix | Tables A
and B of the Rule (“promulgated criteria”);

2) §69021(b) - toxicity criteria for contaminants that are not listed in the Rule’s
Appendix | but are listed in the current USEPA Integrated Risk Information
System (IRIS) database (“promulgated criteria”); and

3) §69021(c) - toxicity values for a given contaminant from “other sources” including
but not limited to: the Office of Environmental Health Hazard Assessment
(OEHHA) toxicity values that are not listed in the Rule’s Appendix |, USEPA
Provisional Peer Reviewed Toxicity Values (PPRTVs), Agency for Toxic
Substances and Disease Registry (ATSDR) Minimal Risk Levels (MRLs), USEPA
PPRTV Appendix Screening Toxicity Values, USEPA Superfund Health Effects
Assessment Summary Table (HEAST) values, and other additional sources
(“recommended criteria”). The use of the toxicity criteria under §69021(c)
requires approval from the HERO Supervising Toxicologist prior to use.

HHRA Note 10 provides additional detail on the application of the Toxicity Criteria Rule
in human-health risk assessments, and in derivation of screening levels and remedial
goals. Notably regarding HHRA Note 3, Table 1 of HHRA Note 10 provides the
recommended, approved, toxicity criteria for the roster of analytes evaluated in the
USEPA RSLs. The HHRA Note 10 Table 1 values are incorporated into HHRA Note 3's
derivation of the DTSC-SLs.

™ https://www.dtsc.ca.gov/LawsRegsPolicies/Regs/Toxicity-Criteria-for-Human-Health-Risk-
Assessment.cfm
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In consideration of evolving methods for mutagenic carcinogens and interagency
consistency, calculations for compounds identified as having a mutagenic mode of
action (MMOA) utilized age-dependent adjustment factors (ADAFs) in accordance with
the methods employed by the USEPA in their RSL tables. Trichloroethene (TCE) was
evaluated using the combined MMOA and non-mutagen approaches as developed in
the USEPA RSL methodology. Vinyl chloride was evaluated using the same vinyl-
chloride-specific methodology used in the USEPA RSL tables, although the vinyl
chloride methodology may be under review. Lastly and as discussed previously, for
purposes of screening air contaminants, HERO recommends the use of route
extrapolation—converting an oral reference dose or slope factor to an inhalation
reference concentration or unit-risk factor—when an inhalation-specific toxicity value is
not available.

DTSC-SLs were calculated for the entire roster of RSL analytes and several additional
analytes. The final roster of soil and tap water DTSC-SLs are provided in Tables 1
and 2, respectively; air screening levels are listed in Table 3.

SITE SCREENING - SOIL, TAP WATER, and AIR CONTAMINANTS

As discussed previously, HERO reviewed the soil, tap water, and air RSLs in a phased
approach. The results presented in this version provide recommendations on the use of
screening levels for soil, tap water, and air, under residential and industrial/commercial
land uses.

Since May 2013, USEPA has provided two sets of tables, with RSLs based on target
hazard quotients (THQ) of 1.0 and 0.1. The rationale for using a THQ of 0.1 for
screening is that if 10 chemicals were at a site and all narrowly passed a screening at
THQ=1.0, the resulting total HI could be 10. In general, HERO does not recommend use
of screening levels based on a THQ of 0.1. Instead, screening levels based on a target
HQ of 1 should be used, and cumulative noncancer hazard should be summed across
all site-related contaminants, media, and exposure pathways. As of November 2017,
the RSL calculator website now includes user-selectable options for the target risk and
the target hazard quotient. The DTSC-SLs are derived at a target risk level of 1x10
and a target hazard quotient value of 1. All discussion below relies on a target risk of
1x10% or a target hazard quotient of 1.
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Soil and Tap Water

While it is possible to use the USEPA website’s on-line RSL calculator” and employ the
California-recommended toxicity criteria and exposure factors for each exposure
pathway to derive screening levels, this would be a laborious process for DTSC
managers and staff, Responsible Parties, and contractors. To address this difficulty,
HERO has combined the USEPA RSL methodology and values with a DTSC-specific
methodology and values for all compounds in the USEPA RSL roster. HERO then
identified elements, compounds, and mixtures in which the soil, tap water, or ambient
air DTSC-SL value was less (more stringent) than the corresponding USEPA RSL
value.

Users of the screening levels should be aware that the values are strictly risk-based
computed concentrations. The DTSC-SLs and the tabular versions of the USEPA RSL
tables do not consider external practical criteria such as analytical detection limits,
naturally occurring concentrations, or physical limitations such as soil saturation
(although relevant notations are provided in the USEPA RSL tables). For example,
screening levels for some chemicals can exceed liquid saturation conditions (i.e., pure
analyte in the soil pore space) or can exceed reasonable physical conditions in soil such
as concentrations greater than 100,000 ppm (10% by weight or more). Multiple
DTSC-SLs exceeded soil-saturation concentrations or a 10% by weight threshold and
these are indicated in Table 1 by bold text and italicizing, respectively. Note that the
online USEPA RSL calculator has a user-selectable site-specific option to substitute
saturation or threshold concentrations when the calculated RSL exceeds those physical
limitations. For tap water, risk-based concentrations occasionally exceed maximum
contaminant level (MCL) regulatory criteria; see item #5 in the subsequent “Discussion
and Recommendations for Specific Contaminants” section.

Lastly, if volatile contaminants are present at a site, soil gas data are required to
evaluate the vapor intrusion to indoor air pathway. This allows a more comprehensive
evaluation because the soil and tap water screening levels do not include the vapor
intrusion pathway, which is often the risk driver.

Air

Subsurface vapor intrusion to indoor air from volatile compounds in soil or groundwater
is a potentially major exposure pathway. The air screening levels address residential

N http://fepa-prgs.ornl.gov/cgi-bin/chemicals/csl_search
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and commercial/industrial exposure scenarios, and may be used for screening
contaminants in indoor air. The air screening levels for volatile chemicals also have
potential applications for screening soil gas data when used in concert with an
appropriate attenuation factor as described in DTSC’s 2011 Guidance for the Evaluation
and Mitigation of Subsurface Vapor Intrusion to Indoor Air (2011 VIG). DTSC-
recommended default attenuation factors for preliminary screening evaluations can be
found in Table 2 of DTSC’s 2011 VIG. DTSC also recommends that screening
assessments evaluate the default attenuation factors of 0.03 for sub-slab soil gas and
“near-source” exterior soil gas, released in 2015 by USEPA.° For detailed
recommendations on the vapor intrusion to indoor air pathway and evaluation of soil gas
and indoor air data, please consult DTSC’s 2011 VIG, or contact the DTSC site
toxicologist to ensure appropriate use of air screening levels on a site-specific basis.

e To facilitate site screening, HERO herein provides recommendations on use of
air screening levels for chemicals identified as volatile in the USEPA RSL tables,
DTSC’s VIG, or DTSC’s screening models for vapor intrusion, and non-volatile
compounds with inhalation-based toxicity criteria (no route extrapolation).
HEROQ’s derivation is based on a comparison of the inhalation toxicity criteria
used to derive the USEPA’s air RSLs relative to California toxicity criteria and
HERO recommendations (e.g., route-to-route extrapolation for volatile
chemicals). As noted previously, screening levels for air contaminants are the
more stringent of USEPA or DTSC screening values.

e Forthe 109 volatile chemicals that lacked inhalation toxicity criteria, HERO
extrapolated oral-exposure toxicity criteria to derive inhalation toxicity criteria for
use in calculating air screening levels.

DISCUSSION AND RECOMMENDATIONS FOR SPECIFIC CONTAMINANTS

1. Lead (Soil). In 2007, Cal/EPA OEHHA developed a new toxicity evaluation of lead,
replacing the 10 micrograms per deciliter (ug/dL) threshold blood lead concentration
with a source-specific “benchmark change” of 1 ug/dL.? One pg/dL is the estimated
incremental increase in children’s blood lead that would reduce Intelligence
Quotient (1Q) by up to 1 point. Considering the updated Cal/EPA lead toxicity
criterion, as well as the need for revision to ensure that the model is adequately

° hitps://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-
technical-guide-final.pdf
P http://oehha.ca.gov/imedia/downloads/crnr/pbhgv041307 .pdf



HHRA Note Number 3 — April 2019, DTSC-Modified Screening Levels
Page 13

protective of women of child-bearing age, HERO developed a new version of the
DTSC LEAD RISK ASSESSMENT SPREADSHEET (LeadSpread 8; 2011).4

Worksheets 1 and 2 of the LeadSpread 8 file include PRG90 calculations for
residential and industrial land use scenarios, respectively. The PRG90 values
represent lead concentrations in soil that will result in a 90t percentile estimate of a
1ug/dl increase in blood lead in a child or the fetus of a pregnant adult worker. While
DTSC has historically used the 99" percentile estimate of blood lead concentration
in the population, HERO considers the 90" percentile of the distribution appropriate
for use in evaluating lead exposures with the new health-protective criterion of a

1 pg/dL incremental increase in blood lead. The previous benchmark targeted the
total blood lead concentration, which also included contributions of lead from
background sources.

HERO applies the risk-based soil lead concentrations in a residential use (i.e.,
unrestricted use) scenario as an Exposure Point Concentration (EPC). A 95-percent
upper confidence limit on the arithmetic mean (95% UCL) calculated to be 80 mg/kg
or less for residential soil lead, or a 95% UCL of 320 mg/kg or less for industrial soil
lead, would be protective of children and women of child-bearing ages, respectively.
With regard to assessment of lead risk and evaluating cleanup options, if sufficient
data are available, HERO recommends calculating the 95% UCL lead concentration
for each exposure area. If individual samples exceed the PRG90 soil lead
concentration, the exposure area as a whole might not exceed the PRGS0 as long
as the 95% UCL itself is below ~80 mg/kg for residential and ~320 mg/kg for
industrial/commercial, and assuming hot spots are not present. If “hot spots”

(i.e., geographically collocated areas of elevated concentration), or “outliers”

(i.e., individual samples with elevated concentrations) are present, they must be
addressed separately.

For initial site screening where data are insufficient to calculate a 95% UCL,
comparison of the maximum detected concentration to the PRGS90s would be
appropriate. If individual sample results exceed the PRG90s, depending on site-
specific conditions and sampling results, additional investigation, evaluation, and
potentially remediation may be warranted to address concerns about lead exposure.

It is important to note that background exposures to lead, and media other than soil
which may be impacted by lead are not considered in LeadSpread8. If lead is

9 http://www.dtsc.ca.gov/AssessingRisk/LeadSpread8.cfm
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present at levels above background in media other than soil (e.g., water, air), or if
the home grown produce pathway is anticipated at the site, please contact the
HERO toxicologist. DTSC’s LeadSpread model is periodically updated; users should
check the DTSC website for the latest version.’

2. Cadmium (Soil). The cadmium soil and tap water RSLs based on noncancer effects
were calculated using the USEPA Integrated Risk Information System (IRIS) oral
reference dose (RfDo) for food (1 pg/kg-day) and water (0.5 ug/kg-day),
respectively. Previous versions of HHRA Note 3 utilized alternative toxicity criteria to
derive DTSC-SLs; noncancer screening levels for soil, compliant with the Toxicity
Criteria Rule, are now derived to be the USEPA RSL (71 mg/kg) for residential soil
and a DTSC-SL of 780 mg/kg for commercial/industrial soil.

Please note that the DTSC-modified soil screening levels presented herein are
undergoing re-evaluation. Based on newer data and potential updates to cadmium
toxicity criteria, HERO’s review of relevant information for this contaminant is
ongoing and we plan to derive updated DTSC-modified screening levels for soil in
the future. At this time, we have not derived tap water screening levels for cadmium,
however, we may do so as part of a future revision. Please consult with the DTSC
toxicologist for sites where cadmium is a site-related contaminant in soil or water to
ensure an up-to-date analysis for site conditions.

3. Beryllium and Beryllium Compounds (Soil). Cal/EPA toxicity criteria for beryllium
differ from current USEPA values in some regards. For cancer, there are no oral
slope factors from either USEPA or Cal/EPA sources, while the USEPA and
Cal/EPA’s inhalation unit risks (IURs) for beryllium and beryllium oxide are the same.
Cal/EPA also has a separate IUR for beryllium sulfate (8.6E-1 per ug/m?3), but the
Toxicity Criteria Rule requires use of the IRIS IUR for beryllium and
compounds (2.4E-3 per ug/m3). For noncancer, the USEPA RfDo (2E-3 mg/kg-day) is
10-fold higher than the noncancer toxicity criterion used by Cal/EPA OEHHA to
derive the PHG for beryllium and beryllium compounds (2E-4 mg/kg-day). The
difference is based on agency differences in dose metrics and uncertainty
adjustments applied to the same underlying primary research. In addition, the USEPA
inhalation reference concentration (RfC) for beryllium and compounds (2E-2 ug/m?) is
higher than the OEHHA chronic inhalation reference level (REL) for beryllium and
compounds (7E-3 ug/m?®) because OEHHA weighted the key study’s critical effect as
more severe than USEPA did for the same study. Based on the Toxicity Criteria Rule,

" hitp://www dtsc.ca.gov/assessingrisk/humanrisk2.cfm
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the OEHHA PHG, OEHHA REL, and IRIS IUR must be used in derivation of the
screening levels (although the OEHHA IUR is identical in value to the IRIS IUR, the
OEHHA IUR is not specified in the Toxicity Criteria Rule which then defaults to IRIS).

For beryllium and compounds, HERO applied the IRIS IUR (2.4E-3 per ug/m?3), the
RfDo-equivalent from the PHG document (2E-4 mg/kg-day), the chronic

REL (7E-3 pug/m3), and DTSC default dermal exposure parameters (including
GIABS=1) to derive DTSC-modified screening levels for soil. The DTSC-modified
screening levels based on noncancer effects were calculated to be 16 mg/kg and
230 mg/kg for residential and industrial land use, respectively. For cancer, the DTSC-
modified screening levels for beryllium and compounds in soil were calculated to be
1600 mg/kg and 6900 mg/kg under the residential and industrial land use scenarios,
respectively, concentrations identical to the USEPA RSL derivation.

For beryllium sulfate, HERO previously applied the Cal/lEPA inhalation unit risk
(8.6E-1 per pg/m?3) for cancer to derive DTSC-modified screening levels for soil of
4.4 mg/kg and 19 mg/kg for residential and industrial land uses, respectively.
However, with adoption of the Toxicity Criteria Rule, the computations now use the
IRIS inhalation unit risk (2.4E-3 per ug/m3) for cancer to derive screening levels for
soil of 1600 mg/kg and 6,900 mg/kg, which is equivalent to the USEPA RSL values.
For noncancer endpoints, the DTSC-SL and USEPA RSL for beryllium sulfate and
beryllium and compounds in soil are identical. Like cadmium above, at this time we
have not derived tap water screening levels for beryllium sulfate. Please consult with
the DTSC toxicologist for sites where beryllium is a site-related contaminant in water.

4. Arsenic (Soil). USEPA incorporates a relative bioavailability factor (RBA) into the
RSL calculations for screening level concentrations for ingestion of soil-borne arsenic
(a dimensionless value of 0.6, in contrast to a default value of 1.0 for all other
compounds). HERO supports the use of this default RBA value for the adjustment of
the ingestion of arsenic bound to soils and the DTSC-SL reflects this modification to
the risk calculation. HERO has prepared HHRA Note 6 that provides
recommendations for completing site-specific evaluations of the arsenic RBA in site
soils.® Please consult with the DTSC toxicologist for sites where soil-borne arsenic is
a site-related contaminant for the current recommendations for arsenic bicavailability.
Note that risk-based screening-level concentrations of arsenic in soil are often below
naturally occurring (background) concentrations. Consequently, HERO strongly
recommends consideration of site-specific background concentrations of inorganic
constituents.

® https://www.dtsc.ca.gov/AssessingRisk/humanrisk2.cfm
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5. Screening Levels and MCLs. As noted previously, the DTSC-SL and USEPA RSL
values are derived strictly as risk-based concentrations—mathematical constructs of
the exposure calculation algorithms—that may be independent of certain practical
constraints (e.g., solubility, detection limits, or background concentrations).
Additionally, there may be risk management considerations (such as regulatory
thresholds) that affect decision-making for contaminated sites outside of the risk
assessment process. Maximum Contaminant Levels (MCLs) are enforceable
regulatory criteria for protection of the drinking water resource and in several
examples, are at concentrations lower than risk-based screening levels. Table 4
presents the roster of analytes for which a DTSC-SL or USEPA RSL screening value
exceeds an MCL regulatory criterion. These MCL criteria may need additional
consideration during scoping for remedial or environmental investigations.

TABULAR RESULTS

HERO has calculated soil and tap water DTSC-SLs for all chemicals on the USEPA
RSL roster and several additional analytes. The tabular results list the DTSC-SLs when
the DTSC-SL is more stringent than the corresponding USEPA RSL; USEPA RSL
values are also provided for completeness for the other combinations of receptor and
endpoint when the USEPA RSL was more stringent. Screening concentrations for air
were derived for all of the volatile chemicals and several other airborne contaminants,
and a DTSC-SL is listed when the value is more stringent than the corresponding
USEPA RSL value.

Supporting documentation of the computations for the roster of analytes with a
DTSC-SL are provided in separate media-specific Appendices A through C (soil, tap
water, and air, respectively). The appendices present the screening levels side-by-side,
based on the USEPA and the DTSC-modified approaches. These are available for
download from the DTSC website. These documentation files provide the exposure
factors, exposure algorithms, toxicity criteria, and computed screening-level
concentrations for soil, tap water, and air, for exposures via ingestion, dermal contact,
and inhalation.

Alternatively, the USEPA on-line screening calculator available at the USEPA RSL
website! can be used to calculate site-specific values using the more protective of
Cal/EPA or USEPA toxicity criteria, applying assumptions consistent with HERO

thttps://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search
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recommendations (e.g., route-to-route extrapolation between the oral and inhalation
exposure pathways where no toxicity value is available for the inhalation route of
exposure but an oral toxicity value is available), and site-specific values as agreed upon
in consultation with HERO.

Table 1, Screening Levels for Soil

Table 1 presents DTSC-modified screening values for soil that are more stringent than
the corresponding USEPA value, and includes the corresponding toxicity factors. For
this roster of analytes (i.e., with at least one DTSC-SL), available USEPA RSL values
are also provided for receptors or endpoints that lack a designated DTSC-SL, for table
completeness. A Microsoft Excel® version of Table 1 is available for download from the
DTSC website.

Table 2, Screening Levels for Tap Water

Table 2 presents DTSC-modified screening values for tap water that are more stringent
than the corresponding USEPA value, and includes the corresponding toxicity factors.
For this roster of analytes (i.e., with at least one DTSC-SL), available USEPA RSL
values are also provided for receptors or endpoints that lack a designated DTSC-SL, for
table completeness. A Microsoft Excel® version of Table 2 is available for download
from the DTSC website.

Table 3, Screening Levels for Air

Table 3 presents DTSC-modified screening values for air contaminants that are more
stringent than the corresponding USEPA RSL value, and includes the corresponding
toxicity factors. For this roster of analytes (i.e., with at least one DTSC-SL), available
USEPA RSL values are also provided for receptors or endpoints that lack a designated
DTSC-SL, for table completeness. A Microsoft Excel® version of Table 3 is available for
download from the DTSC website.

Table 4, Maximum Contaminant Levels (MCLSs)

Table 4 presents the roster of analytes for which a DTSC-SL or USEPA RSL exceeds
an MCL regulatory criterion. A Microsoft Excel® version of Table 4 is available for
download from the DTSC website.

Appendices A through C

Computational details for the derivation of screening levels are provided as
Appendix A (soil), Appendix B (tap water), and Appendix C (air). The appendices are
provided as Microsoft Excel® files, available for download from the DTSC website.




Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg) Screening Levels for Commercial/industrial Soil {mg/kg) Toxicity Factors for Screening Levels®
Cancer Endpoint Noncancer Endpoint Cancer Endpoint Noncancer Endpoint Oral Slope Factor inhalation Unit Risk Reference Dose - Oral Reference Concentration
i SFo IUR RfDo RfC or REL
Final Value Source Final Value Source Final Value Source Final Value Source 1 3.1 3
Analyte CAS # (mg/kg-d) Source {ug/m’) Source (mg/ke-d) Ref. (pg/m’) Source

1.0 ooretrachiormethane BEBY0B 2OER00 USERARGE SibEI2 HEsCisl et ) LisERARaL Hrscsl ToEHD2
1,1,1-Trichloroethane 1.7E+03 DTSC-8L 7.2E+03 DTSC-SL 1.0E+03
12 it etrachioronthiane TR0 DEoEGE 2. 7EHI LSERKRSE BRI BiEROT
1,1,2-Trichloropropane 5908-77-6 1.7E+02 DTSC-SL 1.1E+03 DTSC-SL 2.0E+01
1.1 Dichiorosthane 1 BE+I3 HEsCisl Hrscsl G0E+D2
1,1-Dichloroethene 8.3E+01 DTSC-8L 3.5E+02 DTSC-SL 7.0E+01
12 Sibrichibmbervens 400401 DEoEGE CR ol 8 BRI 32RO
1,2,3-Trichloropropane 4.8E+00 USEPA RSL 2.1E+01 USEPA RSL

1245 retrachicioberyene 1B HEsCisl TBEG2 Hrscsl ToEHD0
1,2,4-Tribromobenzene 615-54-3 2 8E+02 DTSC-SL 2.5E+03 DTSC-SL 2.0E+01
12 dibriehioimbervens f20e0 a0 LSERRRGE 2ebR0y USERARGE 2RO
1,2-Dibromo-3-chloropropane 4.7E+00 USEPA RSL 2.5E+01 USEPA RSL

1.2 Dinltiobervens BIBIG0 BiBE 00 LSk RA el b BB+ Hrscsl

1,2-Diphenylhydrazine 122-66-7

12iphenyienediamine S0y LSERRRGE ZiER0a BRI

1,3,5-Trinitrobenzene 2.2E+03 USEPA RSL 2 9E+04 DTSC-SL

1.3:Bltadiene ghgiaheian s 1 8E+UD LSk RA el 7 BERID LSRR RSl

1,3-Dibromobenzene 108-36-1 1.6E+01 DTSC-SL 1.0E+02 DTSC-SL

13 bichisraprobane JH2iong 490400 DEoEGE BRI

1,3-Dinitrobenzene 6.3E+00 USEPA RSL 5.3E+01 DTSC-SL

1.3 Fhenvierediamine TaBan.o BiBEU2 LSk RA el B2EHG3 Hrscsl

1,4-Benzenediamine-2-methyl sulfate 6369-59-1 1.9E+01 USEPA RSL 1.6E+02 DTSC-SL

Tbibromobenzene joeiare 400400 DEoEGE 29ER0a BRI

1,4-Dinitrobenzene 100-25-4 6.3E+00 USEPA RSL 5.3E+01 DTSC-SL

14 Dithiane Fittsie i SibEI2 HEsCisl 4 TER03 Hrscsl

1,4-Phenylenediamine 106-50-3 6.3E+01 USEPA RSL 5.3E+02 DTSC-SL Screening PPRTV
1iBromo-Adlinroberens 10y si06.g a abron DEoEGE GOEROY BRI Soteening PRREY
1-Bromo-4-flucrobenzene 460-00-4 8.9E+00 DTSC-SL 5.1E+01 DTSC-SL Screening PPRTV

1-Chiorabitane ghgi e ZiTEr02 HEsCisl DI8C:sL

1-Methylnaphthalene 3.4E+03 DTSC-SL 2.2E+04 DTSC-SL

2 Timethosyathiony b thans! filnaeraa Zaba0d LSERRRGE ZibR0a BRI

2,2'3,3,4,4' 55 6,6'-Decabromodipheny! ether 1163-19-5 4.4E+02 USEPA RSL 3.7E+03 DTSC-SL

Z2id b ecbissabromadinhienyl ather ARERTAG.D 1 8E% LSk RA el TiEra2 Hrscsl

2,2' 4,4 5-Pentabromodipheny! ether 60348-60-92 6.3E+00 USEPA RSL 5.3E+01 DTSC-SL

24 a4 Tetrabrompdiphienyl sthier Dase s licninele LSERRRGE Gk BRI

2,3,4,6-Tetrachlorophenol 1.9E+03 USEPA RSL 1.6E+04 DTSC-SL

237 Balatrachicmdibenraioidionin s Rets LSk RA el Hrscsl

2,3-Dichloropropanol 616-23-9 1.9E+02 USEPA RSL 1.6E+03 DTSC-SL

24 Ermethiyibertens 2060 400401 DEoEGE BRI Soteening PRREY
2,4,5-Trichlorophenol 6.3E+03 USEPA RSL 5.3E+04 DTSC-SL

Zd b trichiotophienonyacelic acid BiBE 02 LSk RA el b BEHI3 Hrscsl

2,4,6-Tribromophenol 118-79-6 5.7E+02 USEPA RSL 4.8E+03 DTSC-SL Screening PPRTV

24 6cbichiomaniine E34.00.6 figbH0n LSERRRGE ek BRI Soteening PRREY
2,4,6-Trichloroaniline hydrochloride 33663-50-2

Zd 6 Erichiotophienol BiBE 0 LSk RA el bBEHI2 Hrscsl

2,4,6-Trinitrotoluene 118-96-7 3.6E+01 USEPA RSL 4.2E+02 DTSC-SL

24 aibinitrololiienes E1B815210 G0 DEoEGE aabeny BRI

2,4-Dichlorophenol 120-83-2 1.9E+02 USEPA RSL 1.6E+03 DTSC-SL

Zidbichiorophenonyacetic soid 70ERD2 LSk RA el 7 BERG3 Hrscsl

2,4-Dichlorophenoxybutyric acid 1.9E+03 USEPA RSL 1.6E+04 DTSC-SL

2 Dimethyianiline fiakbeay LSERRRGE TErDe BRI

2,4-Dimethylaniline hydrochloride 21436-96-4

ZdDimethyiphenol Tobero

2,4-Dinitrophenol

2 mitololiene

2,6-Dimethylphenol 576-26-1

26 Dinttotoliste Bi6-Y0.0

2-Acetylaminofluorene 1.4E-01 USEPA RSL
2aminoctedinitiololisne BP0 RD " " fiakbe0y LSERRRGE 2IER0 BRI
2-Butoxyethanol 111-76-2 6.3E+03 USEPA RSL 5.3E+04 DTSC-SL
ZiChloraetthnnol o . . 1 8E+3 HEsCisl o o TBEr08 Hrscsl i e & i
2-chloroethyl 2-[4-(1,1-dimethylethyl)phenoxy]-1-me 140-57-8 2.2E+01 USEPA RSL 3.2E+03 USEPA RSL 5.9E+01 DTSC-SL 2.6E+04 DTSC-SL 2.5E-02 IRIS 7.1E-06 IRIS
2:Chioronaphthialene " " 49E400 DEoEGE " " ZirER0a BRI . i .
2-Chloronitrobenzene 1.8E+00 USEPA RSL 1.9E+02 USEPA RSL 4.9E+00 DT8C-8L 1.5E+03 DTSC-SL 3.0E-01 PPRTV

ZiChlorapheno! . Bk 0o HEsCisl o BOEHI3 Hrscsl i e

3.9E-01 DTSC-SL

2001

. \HHRA-Note-3-Tables-2019-04 - Table 1 {Soil} Page 10of 9



Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg)

Screening Levels for Commercial/industrial Soil {mg/kg)

Toxicity Factors for Screening Levels®

Cancer Endpoint Noncancer Endpoint

Cancer Endpoint Noncancer Endpoint Oral Slope Factor

inhalation Unit Risk Reference Dose - Oral

Reference Concentration

SFo IUR RfDo RfC or REL
Final Value Source Final Value Source Final Value Source Final Value Source 1 3.1 3
Analyte CAS # (mg/kg-d) Source {ug/m’) Source (mg/ke-d) Ref. (pg/m’) Source
2-Chlorotoluene 95-49-8 - - 4.7E+02 DTSC-SL -- -- 2.5E+03 DTSC-SL - -- - - 2.0E-02 RIS 8.0E+01 Route

2-Mercaptnbenzothiazole

200402 USERA RS

21E+08 DISC-SL

Aroclor 1016 12674-11-2 6.7E+00 USEPA RSL 1.7E+01 DTSC-SL
AAAAA MRl deRl Rl RBR0E D USERRREL . e e R BIBesL e e B8R0 RS IR BB e e
Aroclor 1232 11141-16-5 1.7E-01 USEPA RSL -- -- 4.9E-01 DTSC-SL - - 2.0E+00 IRIS 5.7E-04 IRIS -- - -- -
\HHRA-Note-3-Tables-2015-04 - Table 1 {Soil) Page 2 of 9




Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg) Screening Levels for Commercial/industrial Soil {mg/kg) Toxicity Factors for Screening Levels®
Cancer Endpoint Noncancer Endpoint Cancer Endpoint Noncancer Endpoint Oral Slope Factor inhalation Unit Risk Reference Dose - Oral Reference Concentration
i SFo IUR RfDo RfC or REL
Final Value Source Final Value Source Final Value Source Final Value Source 1 3.1 3
Analyte CAS # (mg/kg-d) Source {ug/m’) Source (mg/ke-d) Ref. (pg/m’) Source

53460.21.0 28801 USERARSL HaE01 DisCsl 20B400 SiE04
12672-29-6 . USEPA RSL . DTSC-8L 2.0E+00

Chiorfenvitiphios 470-80.6 4.4E401 USERA RS QB2 DIsC5L

\HHRA-Note-3-Tables-2015-04 - Table 1 {Soil) Page 30of 9




Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg)

Screening Levels for Commercial/industrial Soil {mg/kg)

Toxicity Factors for Screening Levels®

Cancer Endpoint Noncancer Endpoint

Cancer Endpoint Noncancer Endpoint Oral Slope Factor

inhalation Unit Risk Reference Dose - Oral

Reference Concentration

SFo IUR RfDo RfC or REL
Final Value Source Final Value Source Final Value Source Final Value Source 1 3.1 3
Analyte CAS # (mg/kg-d) Source {ug/m’) Source (mg/ke-d) Ref. (pg/m’) Source
Chlorimuron-ethyl 90982-32-4 - - 5.7E+03 USEPA RSL -- -- 4.8E+04 DTSC-SL - -- - - 9.0E-02 RSL -- -

Chiornadetaldehiye

Direct Black 38

107200

1937-37-7

7.3E-02 DTSC-8SL -- --

2.0E-01 DTSC-8L - - 7.4E+00 OEHHA

B8E05

. \HHRA-Note-3-Tables-2019-04 - Table 1 {Soil}
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Imazethapyr
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Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg)

Screening Levels for Commercial/industrial Soil {mg/kg)

Toxicity Factors for Screening Levels®

Cancer Endpoint Noncancer Endpoint

Cancer Endpoint Noncancer Endpoint Oral Slope Factor

Final Value Source Final Value Source
CAS #

2002462 18E02 USERARSL
16071-86-6 8.1E-02 USEPA RSL

1.6E+05 USEPA RSL
98B0 DIsG.8L

81888775 16E+05 USERA RS

SFo
{ma/kg-d)" Source
20E0 FAEL00
6.7E+00

Final Value Source Final Value Source

186406 DIsC5L

inhalation Unit Risk

IUR
(ug/m’)’
203

Source

Reference Dose - Oral

RfDo
(mg/kg-d)

288400

Reference Concentration

RfC or REL
(ug/im’)

Source
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Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg)

Screening Levels for Commercial/industrial Soil {mg/kg)

Toxicity Factors for Screening Levels®

Cancer Endpoint Noncancer Endpoint

Cancer Endpoint Noncancer Endpoint Oral Slope Factor

inhalation Unit Risk Reference Dose - Oral

Reference Concentration

SFo IUR RfDo RfC or REL
Final Value Source Final Value Source Final Value Source Final Value Source 1 3.1 3
Analyte CAS # (mg/kg-d) Source {ug/m’) Source (mg/ke-d) Ref. (pg/m’) Source
Indeno([1,2,3-cd]pyrene 193-39-5 1.1E+00 USEPA RSL -- -- 1.3E+01 DTSC-SL - - 1.0E-01 RSL 1.1E-04 OEHHA -- - -- -

lprodione

Nitrocellulose

36734197

2.2E+00 DTSC-8SL

9004-70-0 - - 1.9E+08  USEPA RSL

2.6E+01 DTSC-8L

-- -- 1.6E+09 DTSC-SL - --

- - 3.0E+03 PPRTV

. \HHRA-Note-3-Tables-2019-04 - Table 1 {Soil}
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Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg) Screening Levels for Commercial/industrial Soil {mg/kg) Toxicity Factors for Screening Levels®
Cancer Endpoint Noncancer Endpoint Cancer Endpoint Noncancer Endpoint Oral Slope Factor inhalation Unit Risk Reference Dose - Oral Reference Concentration
i SFo IUR RfDo RfC or REL
Final Value Source Final Value Source Final Value Source Final Value Source 1 3.1 3
Analyte CAS # (mg/kg-d) Source {ug/m’) Source (mg/ke-d) Ref. (pg/m’) Source

440508 USERA RS k04 DIsC5L

B.3E+00 USERARSL 530 DIsCsL
6.3E+03 USEPA RSL 5.3E+04 DTSC-8L

Phenylmercuric acetate 62384 S Er00 USEPA RSL 42E401 DISCSL

. \HHRA-Note-3-Tables-2019-04 - Table 1 {Soil} Page 7 of 9




Analyte

Table 1. DTSC-Recommended Screening Levels for Soil°

Screening Levels for Residential Soil (mg/kg)

Screening Levels for Commercial/industrial Soil {mg/kg)

Toxicity Factors for Screening Levels®

Cancer Endpoint Noncancer Endpoint

Cancer Endpoint Noncancer Endpoint Oral Slope Factor

Final Value Source Final Value Source

CAS #

SFo

Final Value Source Final Value Source 1
(mg/kg-d) Source

inhalation Unit Risk Reference Dose - Oral
IUR RfDo
(ug/m’y! Source (mg/kg-d) Ref.

Reference Concentration

RfC or REL
(ug/im’)

Source

Phorate
Phosmet

Thiocyanic acid

298-02-2 - - 1.3E+01 USEPA RSL
32416 13408 USERA RS

463-56-9 - - 16E+401  USEPARSL

-- -- 1.1E+02 DTSC-SL - --
1iEx0a DISC-SL

-- -- 2.3E+02 DTSC-SL - --

- - 2.0E-04 HEAST

. \HHRA-Note-3-Tables-2019-04 - Table 1 {Soil}
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Table 1. DTSC-Recommended Screening Levels for Soil°

12122877

Screening Levels for Residential Soil (mg/kg)

Screening Levels for Commercial/industrial Soil {mg/kg)

Toxicity Factors for Screening Levels®

Cancer Endpoint

Noncancer Endpoint Cancer Endpoint

Noncancer Endpoint

Final Value Source Final Value Source Final Value

196408 USERA RS 16E04
5.4E+03 USEPA RSL 7.5E+04

320408 USERPA RS 26E104

? summarized from Appendix A, Table A-1. USEPA RSLs are provided for completeness when there is no DTSC-SL for a combination of receptor and endpoint;

"= no value.

® See HHRA Note 10 for details concerning selection of toxicity values.

¢ Screening levels for lead are derived differently than other risk-based screening levels; see the text discussion for details.

Bold values indicate a concentration in excess of the soil saturation concentration
Italicized values indicate a concentration in excess of 10% by weight (100,000 mg/kg)

(mg/kg-d)'l = per {milligram per kilogram--day)

(pg/ma)'1 = per (microgram per cubic meter)

pg/m3 = micrograms per cubic meter

ATSDR = Agency for Toxic Substances and Disease Registry
CAS# = Chemical Abstracts Service Registry Number

DTSC = California Department of Toxic Substances Control
HEAST = Health Effects Assessment Summary Tables

IRIS = USEPA's integrated Risk information System

IUR = inhalation unit-risk factor

mg/kg = milligrams per kilogram

mg/kg-d = milligrams per kilogram--day

OEHHA = California Office of Environmental Health Hazard Assessment

. \HHRA-Note-3-Tables-2019-04 - Table 1 {Soil}

PHG = Public Health Goal toxicity factor

PPRTYV = provisional peer-reviewed toxicity value

RfC = reference concentration

REL = reference exposure level

RfDo = oral reference dose

Route = route extrapolation from an oral toxicity value to an inhalation toxicity value:
IUR (ug/m®)™ = SFo (ma/kg-day)™ x (1/80 kg) x 20 m*/day x 0.001 mg/pg
RfC (pg/ma) = RfDo (mg/kg-day) x 80 kg x (1 day/20 m*) x 1000 pg/mg

RSL = Regional Screening Level

SFo = oral slope factor

SL = screening level

USEPA = U.S. Environmental Protection Agency

Oral Slope Factor

SFo
{ma/kg-d)"

Source

inhalation Unit Risk

IUR
(ug/m’)’

Source

Reference Dose - Oral

RfDo
(mg/kg-d)

Reference Concentration

RfC or REL
(ug/im’)

Source
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Table 2. DTSC-Recommended Screening Levels for Tap Water®

Screening Levels for Tap Water (pg/l) Toxicity Factors for DTSC Screening Levels®
Cancer Endpoint Noncancer Endpoint Oral Slope Factor Inhalation Unit Risk Reference Dose - Oral Reference Concentration
] ] SFo UK RfDo KRIC or REL
Analyte CAS # Final Value Source Final Value Source (mg/kg-d)” Source (ug/m®)’ Source (mg/kg-d) Ref. (ug/m®) Source

5 7E-DY UBERPA RSL 1BE+0D pisc-sl \ 74E-06 5002 128402 Raoute (IRIS)

Benzotrichloride 98-07-7 1.1E-03 DTSC-SL - - 1.3E+01 IRIS 3.3E-03 Route (IRIS) - - - -

. \HHRA-Note-3-Tables-2019-04 - Table 2 (Tap Water) Page 1 of4



Table 2. DTSC-Recommended Screening Levels for Tap Water®

Screening Levels for Tap Water (pg/l) Toxicity Factors for DTSC Screening Levels®
Cancer Endpoint Noncancer Endpoint Oral Slope Factor Inhalation Unit Risk Reference Dose - Oral Reference Concentration
] ] SFo UK RfDo KRIC or REL
Analyte CAS # Final Value Source Final Value Source (mg/kg-d)” Source (ug/m®)’ Source (mg/kg-d) Ref. (ug/m®) Source

7440-41-7 40E+00 . OEHHA PHG
13510-49-1 4.0E+00 DTsC-SL . OEHHA PHG

Isapropalin 33820.53.0
Lead acetate 301-04-2 2.8E-01 DTSC-SL - - 2.8E-01 OEHHA 8.0E-05 OEHHA - - - -
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Table 2. DTSC-Recommended Screening Levels for Tap Water®

Screening Levels for Tap Water (pg/l) Toxicity Factors for DTSC Screening Levels®
Cancer Endpoint Noncancer Endpoint Oral Slope Factor Inhalation Unit Risk Reference Dose - Oral Reference Concentration
] ] SFo UK RfDo KRIC or REL
Analyte CAS # Final Value Source Final Value Source (mg/kg-d)” Source (ug/m®)’ Source (mg/kg-d) Ref. (ug/m®) Source

1385-32.6 21E+00 pIsc-sl 3 8E-02 OEHHA 11E-05
541-25-3

Toluene 108-88-3 4 1E+02 DIsc-sL

Toluene-2,4-diisocyanate 584-84-9 3.4E-01 DTsC-SL 1.7E-02 USEPA RSL 3.9E-02 OEHHA 1.1E-05 OEHHA - - 8.0E-03 OEHHA
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Table 2. DTSC-Recommended Screening Levels for Tap Water®

Screening Levels for Tap Water (pg/l) Toxicity Factors for DTSC Screening Levels®

Cancer Endpoint Noncancer Endpoint Oral Slope Factor Inhalation Unit Risk Reference Dose - Oral Reference Concentration
SFo UK RfDo KRIC or REL
Final Value Source Final Value Source (mg/kg-d)'1

Source (ug/m®)’ Source (mg/kg-d) . (ug/m®) Source
USEPA RSL 3802
8001-35-2 . 1.8E+00 USEPA RSL 1.2E+00
14E+02
59E+00
11E+02
1.5E+00
17E+03
2.5E+01
Vernam 1929777 4 8E+00 : 4 0E+00 Rolte (IRIS)
Vinyl chloride 75-01-4 9.8E-03 DTSC-SL 4 5E+01 USEPA RSL 7.2E-01 IRIS 7.8E-05 OEHHA 3.0E-03 IRIS 1.0E+02 IRIS

¥ Summarized from Appendix B, Table B-1. USEPA RSLs are provided for completeness when there is no DTSC-SL for a combination of receptor and endpoint;

=no value
b See HHRA Note 10 for details concerning specification of toxicity factors.

(mglkg-d)" = per (milligram per kilogram--day)

(ug/m®)" = per (microgram per cubic meter)

ug/L = micrograms per liter

ug/m® = micrograms per cubic meter

CAS# = Chemical Abstracts Service Registry Number

DTSC = California Department of Toxic Substances Control

HEAST = Health Effects Assessment Summary Tables

IRIS = USEPA's Integrated Risk Information System

IUR = inhalation unit-risk factor

mg/kg-d = milligrams per kilogram--day

OEHHA = California Office of Environmental Health Hazard Assessment

PHG = Public Health Goal toxicity factor

PPRTV = provisional peer-reviewed toxicity value

RfC = reference concentration

REL = reference exposure level

RfDo = oral reference dose

Route('xyz') = route extrapolation from an oral toxicity value (from the 'xyz' source) to an inhalation toxicity value:
IUR (ug/m°)" = SFo (mg/kg-day)” = (1/80 kg) x 20 m*/day x 0.001 mg/ug
RfC (ug/m°) = RfDo (mg/kg-day) x 80 kg x (1 day/20 m°) x 1000 pg/mg

RSL = Regional Screening Level

SFo = oral slope factor

SL = screening level

sPPRTV = screening PPRTV

USEPA = U.S. Environmental Protection Agency
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Table 3. Screening Levels for Ambient Air®

Screening Levels for Residential Air (pglm3) Screening Levels for Commercial/industrial Air (pglms) Toxicity Factor for Final Screening Value®

Inhalation Unit Risk, Reference Concentration,
Cancer Endpoint Noncancer Endpoint Cancer Endpoint Noncancer Endpoint IUR RfC or REL
Final Value Source Final Value Source Final Value Source Final Value Source (Wg/m®)" (ug/m’)
1.1.1 2 Tetrachloroethane 630-20-8 38E01 USERARSL 1.8E+02 17E+00 USERA RSL 5.8E+02 12B+02 Route [IRIB)
1,1,1-Trichloroethane 1.0E+03 DTSC-SL 4 4E+03 DTSC-SL 1.0E+03
1.1.2 2 Tetrachloroethane 79:-34:5 8.3E+01 3.BE+02 8 0E+0) Route [IRIB)
1,1,2-Trichloropropane 2.1E+01 DTSC-SL 8.8E+01 DTSC-SL 2.0E+01 Route (IRIS)
1.1:-Dichloroethane 75343 18E+00 USERPA RSL 8.3E+02 3.5E+083 8.0E+02 Route (PPRTV)
1,1-Dichloroethene 7.3E+01 DTSC-SL 3.1E+02 DTSC-SL 7.0E+01
1,23 Trichlorobenzene 87616 3.3E+00 1 4E+01 32E+00 Route (sEPRTV)
1,2,3-Trichloropropane USEPA RSL 1.3E+00 USEPA RSL
1.2.4 5 Tetrachlorabenzene 1.8E+00 5.3E+00 DTsC-sl 1.2E+00 Route [IRIB)
1,2,4-Tribromobenzene 2.1E+01 DTSC-SL 8.8E+01 DTSC-SL 2.0E+01 Route (IRIS)
1,24 Trnchloichenzene 120-82.1 2.0E+00 USEPARSL 17E+00 8.8£+00 USEPA RS 2.0E+00
1,3-Butadiene 2.1E+00 USEPARSL 7.2E-02 8.8E+00 USEPA RSL 2.0E+00
1.3 Dibromobenzene 108361 1 7E+00 7.0Ex00 1.6E+00 Route (sEPRTV)
1,3-Dichloropropane 8.3E+01 3.5E+02 8.0E+01 Route (PPRTV)
1.4-Dibromobenzene 106-37.6 4.2E+01 1.8E+02 4 0E+01 Route [IRIB)
1,4-Dithiane 4.2E+01 1.8E+02 4.0E+01 Route (IRIS)
1:Bromo-B fluorobenzene 1073089 1.3E+00 5.3E+00 12E+00 Route (sPPRTV)
1-Bromo-4-fluorobenzene 1.3E+00 5.3E+00 1.2E+00 Route (sPPRTV)
1:Chlorobutane 109693 17E+02 7.0E+02 16E+02 Route [(PRRTV)
1-Methylnaphthalene 2.9E+02 1.2E+03 2.8E+02 Route (ATSDR)
24 4-Trimethylpentene 25167708 4.2E+01 1.8E+02 4 0E+01 Route (sEPRTV)
2,4,8-Trichlorophenol
2-Chiloroethanol
2-Chloronaphthalene
2:Chloropheno!
2-Chlorotoluene
2iMethyinaphthalene
2-Naphthylamine 2.7E-02 DTSC-SL
2-Nitrotoluene 88722 22801 DTsc-sl 1.8E+01 3.6E+00 Route (PPRTV)
4,4'-DDE 1.3E-01 USEPA RSL 5.3E+00 1.2E+00 Route (sPPRTV)
4-Chlorotoluene 106-43.4 3.5E+02 8 0E+0) Route (sFPRTV)
Acenaphthene - - - - 1.1E+03 - - 2.4E+02 Route (IRIS)
Acetophenocne 1.8E+03 4.0E+02 Route (IRIS)
Aldrin 208002 Route [IRIB)
Ammonia 7664-41-7 2.1E+02 8.8E+02 2.0E+02

107073

Anthracene 120-12.7 13E+03 5.8E+03 12E#03 Route (IRI3)
Aroclor 1016 12674-11-2 USEPA RSL 2.9E-01 6.1E-01 USEPA RSL 1.2E+00 Route (IRIS)
Araclor 1254 11087-68-1 USEPA RSl 8 3E-02 21E-02 USEPA RSl Route (IRI3)
Aroclor 5460 11126-42-4 2.5E+00 1.1E+01 2.4E+00 Route (sPPRTV)
7784421

Benfluralin 1861-40-1 2. 1E+01 8.8E+01 2.0E+01 Route (RSL)
Benzaldehyde 100-52.7 Drsc sl 4 2B+00 Drsc sl 1.8E+03 4 0E+02 Route (IRIS)
Benzene DTSC-SL 3.1E+00 DTSC-SL 1.3E+01 3.0E+00

Benzidine DTsc-sl
Benzo[a]anthracene DTSC-SL DTSC-SL
Benzolalpyrene DisC sl DisC sl
Benzo[b]fluoranthene 205-99-2 9.2E-03 DTSC-SL - - 1.1E-01 DTSC-SL - - 1.1E-04 OEHHA - -
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Table 3. Screening Levels for Ambient Air®

Screening Levels for Residential Air (pglm3) Screening Levels for Commercial/industrial Air (pglms) Toxicity Factor for Final Screening Value®

Benzolkifiuoranthene
Benzotrichloride
Beryilium

Beryllium Sulfate
RBiphenyl
bis(2-Chloroethyl) Ether
bis-Chloroisopropyl Ether
Bromodichloromethane
Bromoform

Bromophos

Bromoxyhil octanoate
Butylate

Cadmium [water)
Carbon tetrachloride
Carbonyl sullfide
Chloral hydrate
Chloroacetaldehyde
Chlorodibromomethane
Chromium (V1)
Chrysene

cis-1 2-Dichloroethetie
Cyanogen

Cyanogen bromide
Cyanogen chloride
Cyclohexylamine
Dibenz[a, hlanthracene
Dibenzofuran
Dibenzothiophene
Dieldiin
Diethylformamide
dilsopropyl Methylphosphonate
Dimethyl terephthalate
Endosulfan
Epichlorohydrin

Ethyl Ether

Ethylene diamine
Ethylenes dibromide
Fluorene
Formaldehyde

Guanidine

HCH (mixed isomers)
Hentachlor
Heptachlor Epoxide
Hexabrdniobenzene
Hexachlorobenzene
Hexachlorobutadiene
HxCDD Mixture

CAS #
207089

7440417
13510-48-1
92.50.4
108601
75252
2104-96-3
1689.99.2
2008-41-5
7440.43.6 (water)
46358 1
107200
124-48-1
18540.29.9
156.59.0
506.68.3
108.91.8

132649

1445-75-6
118297
B60-20-7
106-98-4
50-00-0
113008
608-73-1
76448
1024-57-3
118-74-1

87.68.3
HxCDD Mixture

Cancer Endpoint

Noncancer Endpoint

Cancer Endpoint

Noncancer Endpoint

Inhalation Unit Risk,

Reference Concentration,

Final Value
92E 03
8.6E-04
12E-03
1.2E-03
148200
4.0E-03

5.5E-03
18E-01
7.4E-07

Source

DTSC-SL
USERPA RSl
DTSC-SL
DIsC 8L

DTSC-SL
USERPA RSl
DTSC-SL

Final Value Source

7308
7.3E-03
4 2E-01

DIsC-sL
DTSC-SL
UBEPARSL

DTSC-sL
DIsC-sL
DTSC-sL
UBEPARSL
DTSC-sL
DIsC-sL
DTSC-sL

4.2E+00
38E+02
4.2E+02
2 BE+0
1.0E+00
83E+02
3.8E+02

DTSC-SL
DIsC-sL
DTSC-sL

USEPA RSL
DIsC-sL
DTSC-sL

1.7E+02
9 4E+00
4.2E+00
42E+01

DTSC-sL
DIsC-sL
DTSC-sL
DIsc-sL

Final Value
1B
3.8E-03
51E-03
51E-03
6 1E+0D
1.7E-02

3.3E-01
11E+0]

25803
2.0E+00

3.2E-06

Source
orsc-sl
DTSC-SL

USERPARSL
DTSC-SL
orsc-sl
DTSC-SL

USEPA RSL
USERPA RSl

DIsC 8L
USEPA RSL

DTSC-SL
USERPA RSl
DTSC-SL

Final Value Source

i
3.1E-02
18E+00

DIsc sl
DTSC-SL
USERARSL

T0E02
3.5E+02
3 5E+02
8.8E+01
26E+02
8.8E+02
44£.02
1.8E+02
44E+01
1.8E+03

DIsc sl
DTSC-SL
DIsc sl
DTSC-SL
DIsc sl
DTSC-SL
USERARSL
DTSC-SL
DIsc sl
DTSC-SL

3.5E+02
4401

DTSC-SL
USERPARSL

18E+01
1.8E+02

1.8E+01
14E+08
1.8E+03
11E202
4.4E+00
3 5E+0B
1.6E+03
3.5E+00
7.0E+02
28B40
1.8E+01
18E+02

IUR
(Wg/m®)"

3.8E+00

RfC or REL
(Wg/m®)

18E+02
8.0E+01
RIS 8 0E+01
2.0E+01
B OE+01
2.0E+02

4.0E+01
10E+01
4.0E+02

4 0E+00
4.0E+01

4.0E+00
32E+02
4.0E+02
24E+01
1.0E+00
80E+07
3.6E+02

1.6E+02
9.0E+00
4.0E+00
4 0E+01

Route (IRIS)
Route (IRIS)
Route (IRIS)
Route (HEAST)
Route (RSL)
Route (IRIS)

Rotite (sPPRTV)
Route (sPPRTV)
Route (IRIS)
Route (PPRTV)
Route (IRIS)
Route (IRIS)
Route (IRIS)

Route (IRIS)
Route (PPRTV)

Route (IRIS)

Route (IRIS)
Rotite (sPPRTV)

Route (FPRTV)
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Table 3. Screening Levels for Ambient Air®

Screening Levels for Residential Air (pglm3) Screening Levels for Commercial/industrial Air (pglms) Toxicity Factor for Final Screening Value®
Inhalation Unit Risk, Reference Concentration,
Cancer Endpoint Noncancer Endpoint Cancer Endpoint Noncancer Endpoint IUR RfC or REL
Analyte CAS # Final Value Source Final Value Source Final Value Source Final Value Source (Wg/m?)” Source (ug/m”) Source

Hydrogen Chloride 7B47-01-0 DIsC-sl 398401 9 0E+00
Indeno[1,2,3-cd]pyrene 193-39-5
Isobutanol
Isopropalin 33820-53-0
Lead atetate a01-04.2
Lewisite DTSC-SL
Mereutic Chloride 7487947 DIsc.-sl
7439-97-6 DTSC-SL
Merphos 150-50-5 DIsC-sl Route [IRI8)
Methoxychlor DTSC-SL 8.8E+01 2.0E+01 Route (IRIS)
Methyl acetate DIsc.sl 1.8E+04 4 0E+03 Rotite (sPPRTV)
Methyl styrene (alpha) DTSC-SL 1.2E+03 2.8E+02 Route (HEAST)
Methyleyelohexane 108.87.2 DIsc.sl 26E+04 6.0E+03 Cyclohexane
Methylene Chloride DTSC-SL 1.8E+03 4.0E+02
Methylene dipheny! dilsocyanate 101.68.8 DIsc.sl
Mineral oils (1) 8012-95-1 DTSC-SL 5.3E+04 1.2E+04 Route (PPRTV)
2385-85-5 USERPARSL 8 3E-01 DIsC-sl 3.5E00 Route [IRI8)
N,N-Dimethylaniline DTSC-SL 8.3E+00 DTSC-SL 3.5E+01 8.0E+00 Route (IRIS)
200-765 83E+00 3 5E40] 8 0E+00 Route (IRI18)
n-Buty! alcohol 4.2E+02 DTSC-SL 1.8E+03 4.0E+02 Route (IRIS)
niButylbenzene 104-51-8 2.1E+00 DIsC-sl 8.8E1 02 208402 Route (PPRIV)
Nickel 7440-02-0 USEPA RSL 1.5E-02 DTSC-SL
Nickel refinery dust E715532 orsc-sl 158802 USEPARSL
N-Nitroso-di-n-butylamine
paaa Tetrachlorotoliene 5216.25-1
Pebulate 1114-71-2
Pentabromodiphenyl Ethers 30534.81.9
Pentachiorobenzene
Pentachloroethane 76-01.7
Pentachioronitrobenzene DTSC-SL 5.3E+01 Route (IRIS)
Phenyl Isothiocyanate 103.72.0 DIsc.sl 35E+00 Rotite (sPPRTV)
Phenylmercaptan DTSC-SL 1.8E+01 Route (PPRTV)
Phosphotus, White 7123140 DIsC-sl Route (IRI18)
Polymeric methylenediphenyl diisocyanate 9016-87-9 DTSC-SL
Rrofluralin 26399:86-0 1B+ 02 248401 Route (HEAST)
Propargy! alcohol DTSC-SL 3.5E+01 8.0E+00 Route (IRIS)
Pyrene 129-00-0 S3EL02 12B+2 Route (IRI18)
Pyridine DTSC-SL 1.8E+01 4.0E+00 Route (IRIS)
Ronnel 299-84.3 88E 02 20B+02 Route (HEAST)
sec-Butylbenzene DTSC-SL 1.8E+03 4.0E+02 Route (sPPRTV)
S.Ethyl dipropylthiocarbamate 759.94.4 DIsc.sl S 8EL02 208402 Route (R8L)
DTSC-SL 3.9E+03 9.0E+02
Terbulos 13071799 DIsC-sl Route (HEAST)
tert-Butylbenzene DTSC-SL 1.8E+03 DTSC-SL 4.0E+02 Route (sPPRTV)

Tetrachloroethene 127164 46E 01 DIsC 8L 42E+01 USEPARSL 2.0E+00 DIsC 8L 18E+02 USERARSL B1E-D6 OEHHA 4 0E+01 RIS

Tetraethyl Lead 4.2E-04 DTSC-sL 1.8E-03 DTSC-SL Route (IRIS)

Thioeyanic acid 463569 8 3E-01 DIsC-sL 3 5E+00 DIsc sl Route (FPRTV)
Toluene 108-88-3 - -- 3.1E+02  DTSC-SL -- -- 1.3E+03 DTSC-SL -- -- 3.0E+02 OEHHA
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Table 3. Screening Levels for Ambient Air®

Screening Levels for Residential Air (pglm3) Screening Levels for Commercial/industrial Air (pglms) Toxicity Factor for Final Screening Value®
Inhalation Unit Risk, Reference Concentration,
Cancer Endpoint Noncancer Endpoint Cancer Endpoint Noncancer Endpoint IUR RfC or REL
Analyte CAS # Final Value Source Final Value Source Final Value Source Final Value Source (Wg/m?)” Source (ug/m”) Source

trans-1.2-Dichloroethene 156-:60-5 8 3E+01 DIsC-sL 3 5E+02 8 0E+01 Route [IRI8)
trans-Crotonaldehyde 42E+00 DTSC-SL 2.6E-02 DTSC-SL 1.8E+01 DTSC-SL 4.0E+00 Route (PPRTV)
Trigllate 2303178 10E+02 DIBC-SL 6 8E-01 DIsC 8L 44E402 10E+02 Route (R8lL)

Tributyltin 1.3E+00 DTSC-SL 5.3E+00 DTSC-SL 1.2E+00 Route (PPRTV)
Trichloroflioromethane 75604 1.3E403 DIsc.sl S3E+03 12E+03 Rolte (IRIS)
Trifluralin 1582-09-8 3.1E+01 DTSC-SL 1.3E+02 DTSC-SL 3.0E+01 Route (IRIS)
Vernolate 1928.77.7 4 28200 1.8E+01 40400 Route (IRI13)
Vinyl chloride 75-01-4 9.5E-03 DTSC-SL 1.0E+02 USEPA RSL 1.6E-01 DTSC-SL 4 4E+02 USEPA RSL 7. 8E-05 OEHHA 1.0E+02 IRIS

® Summarized from Appendix C, Table C-1. USEPA RSLs are provided for completeness when there is no DTSC-SL for a combination of receptor and endpoint;
"' = no value.
? See HHRA Note 10 for details concerning specification of toxicity values.

(ug/m®)™ = per (microgram per cubic meter)

ug/m3 = microgram per cubic meter

ATSDR = Agency for Toxic Substances and Disease Registry

CAS# = Chemical Abstracts Service Registry Number

DTSC = California Department of Toxic Substances Control

HEAST = Health Effects Assessment Summary Tables

IRIS = USEPA's Integrated Risk Information System

[UR = inhalation unit-risk factor

OEHHA = California Office of Environmental Health Hazard Assessment

PPRTV = provisional peer-reviewed toxicity value

RfC = reference concentration

Route = route extrapolation from an oral toxicity value to an inhalation toxicity value:
IUR (ug/m®™" = SFo (mg/kg-day)™ = (1/80 kg) x 20 m¥/day x 0.001 mg/ug
RfC (ug/m3) = RfDo (mg/kg-day) x 80 kg x (1 day/20 m3) x 1000 yg/mg

RSL = Regional Screening Level

SL = screening level

sPPRTV = screening PPRTV

USEPA = U.S. Environmental Protection Agency

. \HHRA-Note-3-Tables-2019-04 - Table 3 {Ambient Air) Page 4 of 4



Table 4. Screening Levels for Tap Water that Exceed Maximum Contaminant Levels

Screening Levels for Tap Water {ug/L} Maximum Contaminant Level (MCL)
Cancer Endpoint® Noncancer Endpoint {g/L)
Analyte CAS # Screening Level Source Screening Level Source California USEPA

111 Trechlorosthane e 2000 D1SCsh
1,1,2,2-Tetrachloroethane

Glyphosate 1071836 USERA RS
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Table 4. Screening Levels for Tap Water that Exceed Maximum Contaminant Levels

Screening Levels for Tap Water {ug/L} Maximum Contaminant Level (MCL)
Cancer Endpoint® Noncancer Endpoint {pg/L)
Analyte CAS # Screening Level Source Screening Level Source California USEPA
Heptachlor 76-44-8 0.0014 USEPA RSL 0.98 DTSC-SL 0.01 0.4
""" HeptachlsrEpoxide . dppasyrs | Bo0la | USEPARSL | oBss | precsmy . g s

0.0088 DTSC-SL

Trichloroflucromethane -
Vinyl chloride 75-01-4 0.0098

DTSC-SL 45 USEPA RSL 05 2

@ Cancer-endpoint screening levels that exceed an MCL are in bold type; all available cancer-endpoint screening levels are provided for completeness;

= no value.

ug/L = micrograms per liter

CAS# = Chemical Abstracts Service Registry Number
DTSC = California Department of Toxic Substances Control
MCL = Maximum Contaminant Level

RSL = Regional Screening Level

SL = screening level

USEPA = U.S. Environmental Protection Agency
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