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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
) RXXX-XXX
PROPOSED AMENDMENTS TO )
GROUNDWATER QUALITY ) (Rulemaking Public Water
(35 11l. Adm. Code 620) ) Supplies)
NOTICE OF FILING

TO: See Service List

PLEASE TAKE NOTICE that I have today filed with the Illinois Pollution Control Board,
Illinois EPA’s MOTION FOR ACCEPTANCE; APPEARANCES; CERTFICIATE OF
ORGINATION; STATEMENT OF REASONS; and PROPOSED AMENDMENTS TO 35 ILL.
ADM. CODE 620, GROUNDWATER QUALITY STANDARDS, a copy of which is served upon
you.

Respectfully submitted,

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

By:__ /s/ Sara Terranova
Sara Terranova
Assistant Counsel
Division of Legal Counsel
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Springfield, IL 62794-9276
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
) RXXX-XXX
PROPOSED AMENDMENTS TO )
GROUNDWATER UALITY ) (Rulemaking Public Water
(35 I1ll. Adm. Code 620) ) Supplies)
MOTION FOR ACCEPTANCE

NOW COMES the Illinois Environmental Protection Agency (Illinois EPA), by and
through its attorneys, and pursuant to 35 Ill. Adm. Code 102.106, 102.200, and 102.202, moves
the Illinois Pollution Control Board to accept the Illinois EPA'S proposal for the adoption of a
proposed amendments to 35 Ill. Adm. Code 620, Groundwater Quality.

This regulatory proposal includes:

1) Notice of Filing;

2) Appearances of Attorneys for the Illinois EPA;
3) Certification of Origination;

4) Statement of Reasons (including attachments);
5) Proposed Amendments; and

6) Certificate of Service

Respectfully submitted,

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

By: /s/ Sara Terranova
Sara Terranova
Assistant Counsel
Division of Legal Counsel

DATED: | 2 (}{ 21
1021 N. Grand Ave. East
P.O. Box 19276

Springfield, IL 62794-9276
(217) 782-5544
Sara.Terranova@illinois.gov
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
) RXXX-XXX
PROPOSED AMENDMENTS TO )
GROUNDWATER QUALITY ) (Rulemaking Public Water
(35 1ll. Adm. Code 620) ) Supplies)
APPEARANCE

The undersigned hereby enters her appearance as an attorney on behalf of the Illinois

Environmental Protection Agency.

Respectfully submitted,

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

By: /s/ Sara Terranova
Sara Terranova
Assistant Counsel
Division of Legal Counsel

DATED: ) (j ,(l

1021 N. Grand Ave. East
P.O. Box 19276

Springfield, IL 62794-9276
(217) 782-5544
Sara.Terranova@illinois.gov
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
) RXXX-XXX
PROPOSED AMENDMENTS TO )
GROUNDWATER QUALITY ) (Rulemaking Public Water
(35 1ll. Adm. Code 620) ) Supplies)
APPEARANCE

The undersigned hereby enters his appearance as an attorney on behalf of the Illinois

Environmental Protection Agency.

Respectfully submitted,

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

By: /s/ Nicholas E. Kondelis
Nicholas E. Kondelis
Assistant Counsel
Division of Legal Counsel

DATED: /J{3(d (

1021 N. Grand Ave. East

P.O. Box 19276

Springfield, IL 62794-9276

(217) 782-5544
Nicholas.E.Kondelis@]Illinois.gov
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
) RXXX-XXX
PROPOSED AMENDMENTS TO )
GROUNDWATER QUALITY ) (Rulemaking Public Water
(35 Ill. Adm. Code 620) ) Supplies)

CERTIFICATE OF ORIGINATION
NOW COMES the ILLINOIS ENVIRONMENTAL PROTECTION AGENCY (Illinois
EPA) by its attorneys, and pursuant to 35 Ill. Adm. Code 102.202(i), the Illinois EPA certifies that
the regulatory proposal in the above captioned matter amends the most recent version of Part 620

of the Illinois Pollution Control Board's regulation, as published on the Board's website.

Respectfully submitted,

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

By: /s/ Sara Terranova
Sara Terranova
Assistant Counsel
Division of Legal Counsel

DATED: (2 7F( {

1021 N. Grand Ave. East
P.O. Box 19276

Springfield, IL 62794-9276
(217) 782-5544
Sara.Terranova@illinois.gov
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
) RXXX-XXX
PROPOSED AMENDMENTS TO )
GROUNDWATER QUALITY ) (Rulemaking Public Water
(35 Ill. Adm. Code 620) ) Supplies)
CERTIFICATE OF SERVICE
I, the undersigned attorney at law, hereby certify that on , I served true and correct copies

of the foregoing NOTICE OF FILING; MOTION FOR ACCEPTANCE; APPEARANCES;
CERTFICATE OF ORIGINATION; STATEMENT OF REASONS; PROPOSED
AMENDMENTS TO 35 ILL. ADM. CODE 620, GROUNDWATER QUALITY upon the

persons and by the methods pursuant to the service list hereto attached.

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

By:___/s/ Sara Terranova
Sara Terranova
Assistant Counsel
Division of Legal Counsel

DATED: [ (]

1021 N. Grand Ave. East
P.O. Box 19276

Springfield, IL 62794-9276
(217) 782-5544
Sara.Terranova@illinois.gov
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SERVICE LIST

Don Brown, Clerk

Illinois Pollution Control Board
100 W. Randolph, Suite 11-500
Chicago, Illinois 60601
Don.brown@]Illinois.gov
(electronic filing)

Renee Snow, General Counsel

Illinois Department of Natural Resources
One Natural Resources Way

Springfield, Illinois 62702
Renee.Snow@illinois.gov

(electronic filing)

Division Chief of Environmental Enforcement
Office of the Attorney General

100 West Randolph St., Suite 1200

Chicago IL 60601

enviro(@atg.state.il.us

(electronic filing)
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
) RXXX-XXX
PROPOSED AMENDMENTS TO )
GROUNDWATER QUALITY ) (Rulemaking — Public Water
(35 111. Adm. Code 620) ) Supplies)
STATEMENT OF REASONS

NOW COMES the Illinois Environmental Protection Agency (Illinois
EPA or Agency) by and through its counsel and submits its Statement of Reasons
to the Illinois Pollution Control Board (Board) pursuant to 415 ILCS 5 27 and
5/28, and 35 Ill. Adm. Code 102.200 and 102.202. Upholding the policy of the
[llinois Groundwater Protection Act (IGPA), this proposal seeks to amend 35 Il
Adm. Code 620, keeping groundwater quality standards current as scientific data
and methods supporting the development of groundwater quality standards have
evolved.
L STATUTORY AUTHORITY

Part 620 of the Board’s rules pertain to ‘“various aspects of
groundwater quality.” See 35 Ill. Adm. Code 620.105. As such, Part 620 is
subject to the IGPA.

Adopted in 1987, the IGPA set forth that:

...it is the policy of the State of Illinois to restore, protect, and enhance the

groundwaters of the State, as a natural and public resource. The State

recognizes the essential and pervasive role of groundwater in the social

and economic well-being of the people of Illinois, and its vital importance

to the general health, safety, and welfare. It is further recognized as

consistent with this policy that the groundwater resources of the State be

utilized for beneficial and legitimate purposes; that waste and degradation
of the resources be prevented; and that the underground water resource be
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managed to allow for maximum benefit of the people of the State of
Illinois.

See 415 ILCS 55/2(b).

Implementing the policy above, Section 55/8(a) of the IGPA required the
Illinois EPA to establish and propose comprehensive water quality standards
specifically for the protection of the groundwater by July 1, 1989. See 415 ILCS
55/8(a). In preparing such regulations, the IGPA required the Agency to:

...address, to the extent feasible, those contaminants which have been found in

the groundwaters of the State and which are known to cause, or are suspected of

causing, cancer, birth defects, or any other adverse effect on human health
according to nationally accepted guidelines.
See 415 ILCS 55/8(a).

In addition, Section 55/8(b) of the IGPA required the Board to promulgate
the water quality standards for groundwater within two years after the date upon
which the Agency filed proposed regulations. See 415 ILCS 55/8(b).

IL. BACKGROUND
In 1989, Illinois EPA established and proposed comprehensive water quality

standards specifically for the protection of groundwater. In 1991, the Board promulgated

water quality standards for groundwater. See Groundwater Quality Standards (35 Ill.

Adm. Code 620, R89-14(B) (November 7,1991) (R89-14(B)). Although satisfying the

mandate of the IGPA with the proposal and adoption of Part 620; Groundwater Quality,
the Board acknowledged the need to continually revise the numeric groundwater quality
standards as new information develops. See Id. at 19. Therefore, to ensure that the

numerical groundwater quality standards continued to evolve with the supporting
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scientific data and methods, the Board stated an expectation “of regular updates” to the
groundwater quality standards from the Agency. See Id.

This point was reiterated in the most recent rulemaking, RO8-18. There, the Board
recognized the Agency’s position, that to prevent the degradation of the groundwater
resources it is periodically necessary to: 1) amend the groundwater quality standards to
account for new scientific data, 2) update the groundwater standards that have been
amended at the federal level, 3) update technical references that are in the Incorporations
by Reference, and 4) address any additional groundwater parameters that have been
discovered. See R08-18, at 4.

To meet the Board’s stated expectations and to keep the groundwater quality
standards current with the latest scientific data and methods, the Agency has proposed,
and the Board has adopted amendments to the groundwater quality standards multiple
times over the years. In 1994, the principal amendments included: 1) the addition of Class
I and Class II groundwater quality standards for sixteen chemicals for which standards
had not previously been promulgated, 2) the modification of certain preventive
notification and response provisions, including listing of ten of the new sixteen
chemicals, and 3) making various amendments of a conforming nature. See Groundwater

Protection: Amendments to Groundwater Quality Standards 35 Ill. Adm Code. 620, R93-

27 (Aug. 11, 1994) (R93-27).
In 1997, the Board adopted amendments to conform the groundwater quality

standards to the Site Remediation Program. See Site Remediation Program (Brownfields)

and Groundwater Quality Standards (35 Ill. Adm. Code 740 and 35 Ill. Adm. Code 620),
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R97-11 (June 5, 1997) (R97-11)."! In 2002, The Board adopted amendments which
included a preventive response level in addition to Class I and Class II groundwater

quality standards for methyl tertiary-butyl ether (MTBE). See Proposed MTBE and

Compliance Determination Amendments to Groundwater Quality Standards: 35 Ill. Adm.

Code 620, R01-14 (Jan. 24, 2002) (R01-14).
Finally, based upon new scientific data, federal amendments, and technical
references, 35 Ill. Adm. Code 620 Groundwater Quality standards were last updated in

2012. See Proposed Amendments Groundwater Quality Standards (35 Ill. Adm. Code

620), R08-18 (October 4, 2012). The amendments added groundwater quality standards
for chemical constituents detected in Illinois groundwater that had established toxicity
values or that had groundwater remediation objectives under the Tiered Approach to
Corrective Action Objectives (TACO) (35 Ill. Adm. Code 742). See Id. In all, 39
chemical constituents were added. In addition, revisions were made to the Class I
groundwater quality standard for arsenic. See Id.

III. REGULATORY PROPOSAL

A. Regulatory Proposal: Purpose and Effect

The Illinois EPA now submits this proposal to amend 35 Ill. Adm. Code 620;
Groundwater Quality. The purpose of this proposal is to uphold the stated policy

of the IGPA. This is accomplished by keeping the groundwater quality standards
current with the evolution of scientific data and methods supporting the
development of the groundwater quality standards. Specifically, the proposal

achieves this purpose with the inclusion of ten new chemicals, three new atrazine

'In 1997, the Agency proposed, and the Board adopted additional amendments to Part 620. However, these
amendments were of a non-substantive, “housekeeping” nature. See Amendments to 35 Ill. Adm. Code
Subtitle F (Parts 601-620), R96-18 (May 1, 1997).
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metabolites, and updated procedures in Subpart F and Appendix A for selecting
toxicity values consistent with current scientific data and methods. This includes
methods for calculating groundwater quality standards when Maximum
Contaminant Levels (MCLs) or Maximum Contaminant Level Goals (MCLG) are
not available. In addition, definitions and references are updated. Site specific
groundwater standards for designated Class III Special Resource Groundwater are
also proposed. Finally, this proposal includes groundwater quality standards for
six Per- and Polyfluoroalkyl Substances (PFAS) including perfluorooctanoic acid
(PFOA), perfluorooctanesulfonic acid (PFOS), perfluorononanoic acid (PFNA),
perfluorohexanesulfonic acid (PFHxS), perfluorobutanesulfonic acid (PFBS), and
hexafluoropropylene oxide dimer acid (HFPO-DA).
B. Regulatory Proposal: Language

The following is a Section-by-Section summary of the Illinois EPA’s
proposed language. Illinois EPA is providing both Ms. Hawbaker’s and Mr.
Dunaway’s pre-filed testimony for a more in-depth and technical review of the

proposed language. See Carol Hawbaker Testimony (Attachment 1) and Lynn

Dunaway Testimony (Attachment 2).

SUBPART A: GENERAL
Section 620.110 Definitions

The Agency proposes adding the following definitions to Section 620.110:
“Chemical Abstract Service Registry Numbers or CASRN,” “Lower Limit of
Quantitation or LLOQ,” “Lowest Concentration Minimum Reporting Level or

LCMRL,” and “Mutagen.” In addition, the Agency proposes to update the
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definition of “Carcinogen” to maintain consistency with the current U.S. EPA
Integrated Risk Information System and the definition of “Detection” to language
currently utilized in test methods. Finally, the Agency proposes to remove the
definition of “Practical Quantitation Level or PQL” as it is replaced by the terms
“Lower Limit of Quantitation or LLOQ” and “Lowest concentration minimum
reporting level (LCMRL), as analytical methods have updated the terminology to
describe levels of quantitation in analyses.
Section 620.125 Incorporations by Reference

The Agency proposes to add Illinois EPA’s “Integrated Water Quality
Report and Section 303(d) List” and the National Academy of Science “Water
Quality Criteria” (1973) to this Section, while also adding and updating several
test methods. The Agency proposes to add and update references from the U.S.
EPA Office of Research and Development, National Center for Environmental
Assessment, the U.S. EPA Risk Assessment Forum, and the U.S. EPA Office of
Resource Conservation and Recovery. Finally, the Agency proposes updating the
U.S. EPA groundwater guidance and the Code of Federal Regulation references
to the most recent edition.
SUBPART B: GROUNDWATER CLASSIFICATION
Section 620.210 Class I: Potable Groundwater

The Agency proposes removing permeameter as an acceptable means to
determine hydraulic conductivity. This removal is because the collection of
samples for its use has a high potential to alter the sample’s hydraulic

conductivity and are therefore not sufficient representatives of in-situ hydraulic
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conductivity. Further, the permeameter analysis accounts for vertical hydraulic
conductivity, whereas in-situ methods measure hydraulic conductivity on a
horizontal plane.

The Agency proposes adding the wellhead protection area of a community
water supply well or well field as a specific area to which Class I groundwater
quality standards are applicable. The wellhead protection area is added because
site specific hydrogeologic parameters are used to estimate the area from which
the groundwater will enter a community well or well field from within the aquifer
material.

Section 620.250 Groundwater Management Zone

The Agency proposes adding a list of standard documentation that must be
included with all groundwater management zone (GMZ) applications. Submission
of a standardized list of documents makes review and approval of a GMZ more
efficient. In addition, some of the information will provide documentation of the
complete set of corrective actions required, the time required to complete them,
and evidence supporting the efficacy of the corrective action(s).

SUBPART C: NONDEGRADATION PROVISIONS FOR APPROPRIATE
G OUNDWATERS

Section 620.302 Applicability of Preventive Notification and Preventive
Response Activities

Section 602.302(b)
Section 620.302(a) provides the applicability of preventive notification

and preventive response activities.? For the purposes of subsection (a), Section

23511l. Adm. Code 620.302(a):
Preventive notification and preventive response as specified in Sections 620.305through 620.310

7
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620.302(b) provides a list of persons that conduct groundwater monitoring. To
make the list in this subsection more comprehensive, the Agency proposes adding
examples of persons that conduct groundwater monitoring.
Section 620.310 Preventive Response Activities

The Agency proposes updating the table in Section 620.310(a)(3)(A)(1) to
include the Chemical Abstracts Service Registry Numbers (CASRN) for each
constituent.’ The Agency also proposes adding a table at Section
620.310(a)(3)(A)(ii) depicting the constituents in the subsection. This table will
provide a clear representation of the constituents subject to the preventive
response activities. Along with this addition of the proposed constituents are
carcinogens with health-based standards that are not set at the LLOQ or LCMRL,
and carcinogens with MCLs that are no longer based on the LLOQ or LCMRL
because these constituents can be reliably detected at lower concentrations. The
Agency proposes not including chemicals in the table that now utilize
LLOQs/LCMRLs as the Class I standard because they cannot be reliably detected
at lower concentrations. Finally, the Agency proposes to remove the Board note,
as many carcinogens with groundwater quality standards based on the MCL and
set at PQLs, now have LLOQs or LCMRLs that are below the MCL, making

these carcinogens subject to the non-degradation provisions at Section 620.310.

applies to:

1) Class I groundwater under Section 620.210(a)(1), (a)(2), or (a)(3) that is monitored by the persons
listed in subsection (b); or

2) Class III groundwater that is monitored by the persons listed in subsection (b).

3 CASRNS are unique numerical identifiers that are directly tied to a specific chemical. Chemicals can be
associated with several names or synonyms for identification. The CASRN allows the user to know the
specific chemical in reference.
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SUBPART D: GROUNDWATER QUALITY STANDARDS

Section 620.410 Groundwater Quality Standards for Class I: Potable
Resource Groundwater

The Agency proposes to add Class I groundwater quality standards for ten
new chemicals as they have been identified in the groundwater in Illinois and may
cause a hazard to human health. In addition, tables are updated to add a CASRN
for each constituent. The Agency proposes to add footnotes detailing the basis of
the groundwater quality standards. This allows users to easily identify the sources
of the standards. In addition, the notations identify carcinogens (where previously
an asterisk was used as an identifier) and include the identification of carcinogens
that operate via mutagenic mode of action. The Agency also proposes to update
the applicable Class 1 groundwater quality standards based on updated
methodologies in 620 Subpart F and Appendix A. In addition, updates for the
beneficial use of potable resource groundwater (the use of more stringent
livestock and irrigation values, in lieu of action levels and MCLs for copper and
selenium) are proposed. The Agency is proposing the use of livestock and
irrigation criteria for these constituents because the livestock and irrigation
criteria are more stringent than current standards. Potable resource groundwater is
also used for the watering of livestock and the irrigation of the crops produce.
Finally, maintaining consistency with U.S. EPA, the Agency proposes to update
the groundwater quality standards based on the MCLs for radium 226 and radium
228 to a groundwater quality standard based on an updated MCL for radium

(combined 226+228).
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The Agency proposes removing the explosive constituents table at Section
620.410(c) and more appropriately integrating those constituents into a table at
Section 620.410(b). In addition, the Agency proposes moving atrazine from
Section 620.410(b) to the complex chemical mixtures tables at Section 620.410(c)
with the addition of atrazine metabolites. With the addition of the metabolites, it
becomes a complex organic chemical mixture, and thus more appropriate for
subsection (c).

Section 620.420 Groundwater Quality Standards for Class II: General
Resource Groundwater

In Section 620.420, the Agency proposes adding Class II groundwater
quality standards for ten new chemicals and two chemicals listed in Section
620.410 without prior Class II groundwater quality standards. In addition, the
Agency proposes updating the constituent tables adding a CASRN for each
constituent and updating applicable Class II groundwater quality standards.
Footnotes detailing the sources of the standards and carcinogenicity are also
proposed. The Agency proposes removing the explosive constituents table at
Section 620.420(c) and more appropriately integrating the constituents into the
table at Section 620.420(b). Finally, the Agency proposes moving atrazine from
Section 620.420(b) to the complex chemical mixtures tables at Section 620.420(c)
with the addition of atrazine metabolites. With the addition of the metabolites, it
becomes a complex organic chemical mixture, and thus more appropriate for

subsection (c).
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Section 620.430 Groundwater Quality Standards for Class III: Special
Resource Groundwater.

The proposed language in Section 620.430 establishes location specific
Class Il groundwater quality standards for six dedicated nature preserves
(DNPs), as designated pursuant Section 620.230(b). Chloride and pH location
specific Class III groundwater quality standards are established at four “cave”
DNPs which will provide added protection to assist in the preservation and ideally
the enhancement of the critical environment for the Federally and State
endangered Illinois Cave Amphipod. In addition, a chloride location specific
Class IIlI groundwater quality standards is established for two “wetland” DNPs
which will provide added protection for the preservation and ideally the
enhancement of wetland ecosystems which provide habitat for numerous State
threatened and endangered plant species. Please see Attachment 2 for the required
justification in support of the location specific proposed groundwater quality
standards. See R89-14(B) at 20.

Section 620.440 Groundwater Quality Standards for Class IV: Other
Groundwater

The Agency proposes to update the names of explosive constituents.
Section 620.450 Alternative Groundwater Quality Standards
The Agency proposes to update the names of explosive constituents.

SUBPART E: GROUNDWATER MONITORING AND ANALYTICAL
PROCEDURES

Section 620.510 Monitoring and Analytical Requirements
The proposed language in this Section requires the use of the 2009 Unified

Guidance to determine background groundwater quality unless other methods are

11
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specified by regulation. In addition, because “PQL” is an outdated term, the
proposed language replaces the use of the “PQL” with either the “LLOQ” or
“LCMRL” to the analytical method of the chemical.

SUBPART F: HEALTH ADVISORIES

Section 620.601 Purpose of a Health Advisory

Section 620.601(b)

The Agency proposes updating the Illinois Administrative Code
references to more thoroughly and accurately reflect the factors that must be
considered when establishing a new source of public water supply.

Section 620.605 Issuance of a Health Advisory
Section 620.605(b)(1)

Amendments in Section 620.605(b)(1) designate the more stringent
toxicity value of the (Human Threshold Toxicant Advisory Concentration
(HTTAC) or Human Nonthreshold Toxicant Advisory Concentration (HNTAC)
as the guidance value in the absence of a Maximum Contaminant Level (MCL) or
Maximum Contaminant Level Goal (MCLG).

Section 620.605(b)(2)

The Agency proposes removing the Human Nonthreshold Toxicant

Advisory Concentration (HNTAC) language and equation and relocating it to

Appendix A.
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Section 620.APPENDIX A Procedures for Determining Human Toxicant
Advisory Concentrations for Class I: Potable Resource Groundwater

Section 620.Appendix A(a)

The proposed language in Section Appendix A(a) includes updates
clarifying language for the calculation of noncancer effects, and updates the per
capita daily water ingestion rate from an average adult rate of 2 liters per day
(“L d”) to an average child water ingestion rate 0.78 L/d. The Agency proposes
updating the exposure population from an average adult to a child aged 0 — 6
years. The Agency proposes the use of a child population for evaluating
noncarcinogenic effects as a more sensitive receptor than an adult when
considering exposure via the oral, or ingestion, route. The use of a child exposure
population is consistent with 35 Ill. Adm. Code 742 for calculating ingestion
remediation objectives for noncancer effects. U.S. EPA methods found at U.S.
EPA’s Regional Screening Levels (“RSLs”) calculate screening levels for both an
adult and a child for exposure to residential tapwater and both the adult and child
must be addressed.

Section 620.Appendix A(b)(1)

The proposed language to Section 620.Appendix A(b)(1) updates the body
weight for calculating the Acceptable Daily Exposure from an average adult to 15
kg, representative of a child 0-6 years of age.

Section 620.Appendix A(b)(2)

The Agency proposes building upon the toxicity hierarchy used to derive

oral reference doses in the 2012 amendments, based on updates in 2013 and 2021

to the original toxicity hierarchy referenced in PCB R08-18. See Ms. Hawbaker’s

13
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testimony for more detailed information regarding U.S. EPA’s updates to its
toxicity hierarchy. The updates to the toxicity hierarchy are incorporated into
RSLs decision tree for selecting toxicity values for development of its screening
levels. The Agency generally uses the toxicity values found in the RSL table
when calculating TACO Tier 2 remediation objectives and intends to utilize the
RSLs when updating its TACO amendments. The toxicity values for calculating
groundwater quality standards in Part 620 and remediation objectives in Part 742
need to be consistent.

Section 620.Appendix A(b)(3)

The Agency proposes revising the methodology used to calculate oral
references doses when an oral reference dose is not available from the toxicity
hierarchy. This update will make the language consistent with the U.S. EPA
Reference Dose Guidance and Species Extrapolation Guidance. The method
currently described in (b)(3), (b)(4), (b)(5), and (b)(6) of Appendix A is outdated.
Updated methods and models to derive oral reference doses have replaced the
method described in these subsections.

Section 620.Appendix A(b)(4)

The Agency proposes removing the language as described in Section
(b)(3) of Appendix A and clarifying the usage of uncertainty factor consistent
with updated methods for calculating oral reference doses.

Section 620.Appendix A(b)(5)
The Agency proposes removing the outdated language as described in

Section (b)(3) of Appendix A.
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Section 620.Appendix A(b)(6)

The Agency proposes removing the outdated language as described in
Section (b)(3) of Appendix A.

Section 620.Appendix A(d)

Proposed Section (d) in Appendix A adds methods describing the
calculation of HNTAC guidance levels (removed from Section 620.605(b)(2))
and updates the methods in accordance with U.S. EPA guidance. The updated
methods are based on processes prescribed in the Guidelines for Carcinogen Risk
Assessment and Supplemental Guidance for Assessing Susceptibility for Early-
Life Exposure to Carcinogens, both added to the Incorporations by Reference. It
also updates the exposure factors based on 2011 updates to the Exposure Factor
Handbook. The methods are used by U.S. EPA to calculate RSLs for carcinogen
risks of drinking contaminated residential tapwater.

Section 620.Appendix A(d)(1)

Proposed Section (d)(1) in Appendix A adds an equation for calculating HNTAC
guidance level for chemicals designated as carcinogens that operate through a mutagenic
mode of action. Mutagens are expected to cause irreversible changes to DNA, which
would exhibit a greater risk in early-life versus later-life exposures. The equation for
calculating a standard for mutagens uses potency adjustments to account for greater
exposure risk during early life periods. The methods are based on Guidelines for
Carcinogen Risk Assessment and Supplemental Guidance for Assessing Susceptibility
from Early-Life Exposure to Carcinogens; both incorporated by reference in Section

620.125.
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Section 620.Appendix A(d)(2)

Based on updated methods in the Guidelines for Carcinogen Risk
Assessment and Supplemental Guidance for Assessing Susceptibility from Early-
Life Exposure to Carcinogens, proposed Section (d)(2) of Appendix A updates
the equation for calculating HNTAC guidance levels for chemicals designated as
carcinogens that are not designated as mutagens.

Section 620.APPENDIX B Procedures for Determining Hazard Indices for
Class I: Potable Resource Groundwater for Mixtures of Similar Acting
Substances

Section 620.Appendix B(c)

The Agency proposes removing the language specific to mixtures of
ortho-dichlorobenzene and para-dichlorobenzene, and 1,1-dichloroethane and
1,1,1- trichloroethane, and adding a reference to Appendix E. Many chemicals
have similar-acting health effects. Adding Appendix E assists the user in
determining if chemicals detected together in groundwater have similar-acting
effects, making them subject to the mixture rule.

Section 620.Appendix B(f)(2)

The Agency proposes replacing the use of the “PQL” with the “LLOQ” or

“LCMRL,” as appropriate, to the analytical method of the chemical.
Section 620.APPENDIX C Guidelines for Determining When Dose Addition of
Similar-Acting Substances in Class I: Potable Resource Groundwaters is
Appropriate

The Agency proposes replacing the use of the “PQL” with the “LLOQ” or

“LCMRL,” as appropriate, to the analytical method of the chemical.
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Section 620.APPENDIX E Similar Acting Substances

The Agency proposes adding tables of similar acting non-carcinogenic
and carcinogenic constituents for convenient reference.
IV. OUTREAC

A. Community QOutreach

On September 14, 2018, the Agency presented to stakeholders proposed
amendments to the groundwater quality standard. This proposal included groundwater
quality standards for PFOA and PFOS based on the Health Advisory Level of 70
nanograms per liter finalized by the U.S. EPA in May 2016. The Agency held a 21-day
comment period.

On December 24, 2019, the Agency again presented to stakeholders
updated proposed amendments to the groundwater quality standards. This came
after an update in scientific data which resulted in a significant change to the
Agency’s proposed groundwater quality standards. Specifically, the ATSDR
published the Peer Reviewed Toxicological Profile establishing toxicity criteria
for PFOA and PFOS using updated studies resulting in lowered dose minimum
risk levels and providing toxicity values for PFHxS and PFNA in units of
milligrams per kilogram per day. The Agency held a 38- day comment period.

On January 28, 2020, due to stakeholder response, the Agency
redistributed to stakeholders the proposed amendments to the groundwater quality

standards and extended the comment period for an additional 30 days.* On

* Comments were received from 3M; the City of Springfield, Office of Public Utilities (CWLP); the Illinois
Attorney General’s Office, Environmental Bureau; Susan Smith; the Illinois Department of Transportation,
Bureau of Design & Environment; PDC Laboratories, Inc.; Eurofins; PDC Technical Service, Inc.,
Andrews Engineering (on behalf of Republic Services), Millennium Waste Incorporated, and Waste
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February 13, 2020, the Agency held a question-and-answer session regarding the
proposed amendments. During this session, the Agency outlined the methodology
used in developing the PFAS groundwater quality standards. See Illinois EPA’s

Development of Proposed PFAS Groundwater Quality Standards for 35 Ill. Adm.

Code Part 620; Hawbaker, Carol Proposed Updates to 35 Ill. Adm. Code 410 and

420, Power Point (February 13, 2020); and 620 Update Tables for Outreach

(Attachment 3). In addition, the Agency summarized the proposed amendments
and key provisions, and answered questions during the session.

On May 12, 2021, the Agency presented to stakeholders updated proposed
amendments to the groundwater quality standard amendments. After a review of potential
exposure receptors for calculating noncarcinogen standards, the Illinois EPA utilized
child exposure factors for children 0-6 years of age to protect more sensitive populations
from the harmful effects of drinking contaminated groundwater. Illinois EPA updated all
groundwater quality standards calculated using the HTTAC, including groundwater
standards for the newly proposed constituents, for a child population, which resulted in
more protective groundwater quality standards. In addition, the Agency utilized the
California EPA cancer toxicity value for PFOA. Calculating PFOA as a carcinogen with
this value and the proposed updated methodology to account for childhood exposure to

carcinogens resulted in more protective groundwater quality standards.

Management - each as members of the Illinois Chapter of the National Waste & Recycling Association; the
PFAS Regulatory Coalition; the Illinois Environmental Council; Dynegy Midwest Generation, LLC,
Kincaid Generation, LLC, Illinois Power Resources Generating Company, and Electric Energy Inc.; Illinois
American Water; the American Chemistry Council; the Illinois Environmental Regulatory Group; the
Department of the Army, United States Army Corps of Engineers; and the Illinois Association of
Wastewater Agencies.
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The Agency accepted and considered all public comments regarding the proposed
groundwater quality standards for six weeks, until June 25, 2021.° During this time, the
Agency held a public meeting on May 26, 2021 to outline the updated methodology used
in developing the PFAS groundwater quality standards. See Hawbaker, Carol Illinois

Environmental Protection Agency Proposed Updates to 35 Ill. Adm. Code 620 Power

Point, (May 26, 2021) (Attachment 4). In addition, the Agency summarized the proposed

amendments and key provisions, and answered questions. See 35 Ill. Adm. Code 620;

Groundwater Quality Pre-Filing Public Comment Period Factsheet and Overview of

Proposed Changes; and Table — Part 620 Proposed Groundwater Quality Standards Excel

Spreadsheet (Attachment 4). Industry, environmental groups, State agencies, and other
potentially interested parties were invited.

During both the 2020 and the 2021 public comment periods, a significant number
of commenters asked about the process that Illinois EPA used to develop the groundwater
quality standards. In response, the Agency presented on and outlined the methodology
used in developing the groundwater quality standards at both the question-and-answer
session on February 13, 2020, and the public meeting on May 26, 2021. See Attachments
3 and 4.

In addition, several commenters asked if Illinois EPA considered the impact of
the groundwater standards on cleanup and permit programs (e.g., solid waste landfills).

The Agency acknowledges that certain regulations administered by the Bureau of Land

5 The Agency received comments from the Illinois Environmental Regulatory Group; the PFAS Regulatory
Coalition; PDC Technical Services; the Natural Resources Defense Council in collaboration with the
Illinois Environmental Council Sierra Club, Illinois Chapter; GSI Environmental, Inc. on behalf of
Midwest Generation LLC.; PDC Laboratories, Inc.; Eurofins; The International Molybdenum Association;
the National Waste and Recycling Association; the American Chemistry Council; St. John-Mittelhauser &
Associates, Inc.; [llinois American Water; and the Illinois Groundwater Advisory Council.
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are tied to the Board’s groundwater quality standards, and as such the adoption or
amendment of any groundwater quality standard could impact land cleanup and permit
programs. Separate and apart from this proceeding, the Agency has reached out to
commenters and the regulated community involved in the land cleanup and permit
programs to begin discussions regarding potential changes to those programs following
the completion of this rulemaking. Specifically, on June 25, 2021, the Agency met with
members of the Site Remediation Advisory Committee of the Illinois Chamber of
Commerce’s Illinois Environmental Regulatory Group. This group represents parties that
are interested in impacts to the Agency’s remedial programs. On August 19, 2021 and
November 15, 2021, the Agency met with representatives of the landfill industry.

B. Groundwater Advisory Council and Interagency Coordinating Committee on
Groundwater

In addition to engaging with the public and stakeholders during the drafting
process of Part 620, the Agency coordinated with both the Groundwater Advisory
Council (GAC) and the Interagency Coordinating Committee on Groundwater (ICCG).
On September 19, 2021, following three meetings and a request from the ICCG
Chairman to provide comments, the GAC provided a Recommendation to the ICCG
Chairman and Agency representatives regarding the proposed groundwater quality
standards amendments.® The Recommendation contained a list of items the GAC believes
the Agency has not provided along with a statement indicating that

...if the Agency continues to move forward with the proposal, it is the GAC’s

position that the Illinois EPA sufficiently address these questions in the Proposed

rulemaking and/or Statement of Reasons to provide the most robust and

transparent proposal to the Illinois Pollution Control Board for a more effective
and workable standard.

6415 ILCS 55 5 requires the GAC to, among other things, review, evaluate, and make recommendations on
State groundwater protection laws, regulations, and procedures.
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See GAC Recommendation (Attachment 5).

On October 14, 2021, following a review of the GAC Recommendation, the
ICCG provided to both the Agency and GAC a written Response stating the following:

The ICCG as a whole entity does not have the expertise to answer or comment on

the GAC questions/comments on the proposed changes to the 35 Ill. Adm. Code

620 Groundwater Quality standards. These changes to the Groundwater Quality

standards are being proposed by the Illinois EPA, who has the expertise and

knowledge to address this (GAC) Recommendation. Therefore, it is the

Committee’s stated opinion that the GAC Recommendation should be addressed

by the Illinois EPA in the Statement of Reason or before the Illinois Pollution

Control Board. Further, this Response by ICCG does not specifically endorse or

disapprove of the proposed rule changes and individual ICCG member reserves

the right to provide additional comment, questions, or concerns during the rule
making process.
See ICCG Response (Attachment 6). The ICCG concluded that “by providing this written
memorandum and the Response within, the ICCG has met its Statutory obligations under
the Illinois Groundwater Protection Act.” 7 See Id.

On November 18, 2021, the Illinois EPA responded in writing to the GAC
Recommendation, indicating that while the Agency believes each applicable point of
concern raised by the Council has been sufficiently addressed in the Statement of
Reasons and Testimony, each point may be further addressed during the proposed
rulemaking proceeding before the Board. See Agency Reply (Attachment 7).

V. AFFECTED SOURCES AND FACILITES

While Part 620 establishes groundwater quality standards, it is the various

permitting and cleanup programs that implement the standards. Therefore, it is those

7415 ILCS 55 4 requires the ICCG to, among other things, review and evaluate State groundwater
protection laws, regulations, and procedures, to consider findings and recommendations that are provided
by the GAC, and to respond to the GAC findings and recommendation in writing.
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sources and facilities subject to the permitting requirements and cleanup programs that
will be impacted by the proposed groundwater quality standard amendments.
VI. TECHNICAL FEASIBILITY AND ECONOMIC REASONABLENESS

When promulgating regulations under the Act, Section 27 requires the Board to
consider “the technical feasibility and economic reasonableness of measuring or reducing
the particular type of pollution.” See 415 ILCS 5/27(a). In addition, the Board must also
determine “whether the proposed rule has any adverse economic impact on the people of
the State of Illinois.” See 415 ILCS 5/27(b). Consistent with prior Board determinations,
the groundwater quality standards proposed today are technically feasible and
economically reasonable and will not adversely impact the people of the State of Illinois.

A. Prior Evaluations and Determinations

The Board has evaluated the technical feasibility and economic
reasonableness of groundwater standards on multiple occasions. Each evaluation
concluding the amendments to be technical feasible and economically reasonable.

First, in 1991, with the initial adoption of the groundwater quality standards.
Those regulations included numerical standards for 60 constituents. The mandated®
(See 415 ILCS 55 8(d)) economic impact study (EcIS) of those 60 constituents
“determined that the most significant costs of the regulations can be expected to be
groundwater remediation costs, i.e., those costs associated with returning
contaminated groundwater to compliance with standards.” See R89-14(B) at 22.

Following the EcIS determination, the Board noted the importance in the distinctio

8 The Board determined in R08-18, that from a plain reading of the statutory language in 415 ILCS 55 8(d),
the mandate for IDNR to conduct an economic impact study on the Agency’s proposal only applied to the
initial promulgation of Part 620 and not to subsequent amendments. See R08-18 at 25.
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between groundwater quality standards and cleanup standards or requirements. See
Id. at 24. As such, the oard pointed out that “site specific considerations would
most likely determine the nature of the required remediation and what actual cost is
to be borne by any particular entity, industry, or government.” See Id. at 24-25.

The Board continued in its discussion stating:

Another factor in consideration of the EcIS’ cost estimates is that the instant

regulations do not create or require any new corrective action program; all

such programs are part of other regulations already in place or proposed

(e.g., RCRA, CERCLA, LUST, waterwell setback regulations, etc.). The

EcIS investigators recognized that the remedial costs properly associated

with the instant rules should be “incremental costs over and above the costs

associated with the currently applicable regulations for water quality
standards and cleanup criteria.”
See Id. at 25, emphasis in original.
The Board stated further:
The fact that the EcIS investigators attributed to today’s groundwater quality
standards all the costs of any potential future remedial action is a serious flaw in
the EcIS analysis. Cleanup of contaminants to the levels stated in these rules as
required by an appropriate agency during remediation does not mean that all the
costs of cleanup should be attributed to adoption of today’s rules.
See 1d.

What is more, the Board indicated the following economic benefits would
result from the adoption of groundwater standards: reduction of carcinogenic health
risks; reduced expenses for treatment of water at wellheads; and reduced expenses
for obtaining water supplies. See Id at 23-26.

Next’, the Board adopted new groundwater standards for Methyl Tertiary-Butyl

Ether MTBE) on January 24, 2002. See ROI-14. There, the Board recognized the

9 The Board amended the ground water quality standards in 1994 with the addition of 16 Class I and II
standards, however the Agency could not find any discussion regarding technical feasibility and
economic reasonableness in the Board Orders. See R93-27.
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Agency’s position that the addition of MTBE as a groundwater quality parameter would
not change the Board’s economic reasonableness and technical feasibility conclusions
from the regulatory proceeding in which the Board’s original groundwater regulations
became effective — docket R89-14(B). See R01-14 at 7. Similarly, just as was concluded
in R89-14(B), the Board found any significant economic impacts to be a result of
remediation efforts. See Id. However, the Board balanced this consideration with the
safety of drinking water supplies and the costs of changing water supplies if a water
supply became contaminated. The Board stated that it “places a very high value on the
safety of drinking water supplies and finds that safety must be paramount in this matter.”
See 1d at 10.

Finally, the Board last updated the groundwater standards in its Order dated
October 4, 2012. See R08-18. There, the Board again recognized the Agency’s
position that the addition of the proposed numeric standards would not change the
Board’s economic reasonableness and technical feasibility conclusions from the
regulatory proceeding in which the Board’s original groundwater regulations became
effective ~ docket R89-14(B). See Id. at 26. In addition, the Board reiterated the
Agency’s statement that the proposed revisions would not create new corrective or
monitoring programs, and TACO remediation objectives had already been established for
most chemicals at issue. See Id. at 27. Further, the Board agreed with the Agency’s
statement that the revised standards would be phased into existing programs over time
and the economic impact of applying the revised standards in other programs would be
incremental. See Id.

The Board concluded its discussion on technical feasibility and economic
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reasonableness adding “that in the IGPA, the General Assembly found ‘contamination of
Illinois groundwater will . . . adversely impact the economic viability of the State’ and
‘protection of groundwater is a necessity for future economic development in this State.’
415 ILCS 5 2(a) (2010).” See Id. After noting economic benefits that would result from
adopting groundwater standards, the Board found the proposed amendments “to be
designed for furthering the General Assembly’s intent of protecting groundwater not only
for the health of Illinois citizens, but also for their economic well-being. See Id.
Ultimately, the Board reiterated its first notice determination that the proposed
amendments would not have an adverse economic impact on the people of Illinois. See
Id.
B. Current Proposal
Consistent with the Board’s numerous prior evaluations and determinations, the
proposed groundwater quality standard amendments are technically feasible and
economically reasonable. As the Board stated in R89-14(B), there is an important
distinction between the Part 620 groundwater quality standards and cleanup
standards or requirements, and it is through the cleanup programs implementing the
groundwater quality standards where the economic impacts can be expected. See
R89-14(B) at 22. Maintaining this difference, the proposed amendments simply
establish the groundwater quality standards. They do not establish clean-up standards or
requirements. In addition, the proposed groundwater quality standards do not require
new corrective action or monitoring programs. It is through these existing programs
cleanup standards and programs in which the proposed groundwater quality

standards will be implemented.
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Consistent with the Board’s determination after reviewing the IGPA
required EcIS and with the numerous prior Board Orders updating the groundwater
quality standards, any significant economic impacts will be a result of remediation
efforts (See R89-14 (B) at 22, R01-14 at 7) and would be incremental (See 89-
14(B) at 25 and R08-18 at 27). The proposed groundwater quality standards will be
phased into existing programs, as appropriate, over time. For example, the adoption of
new groundwater quality standards will trigger changes to the cleanup standards used in
Bureau of Land cleanup programs. These changes will be implemented through
amendments to the cleanup standards set forth in the Board’s TACO rules. The
economic impact resulting from those amendments will be addressed in the appropriate
rulemakings as they occur over time.

As the Board stated in R08-18, there is no information suggesting that the
proposed amendments would impose an economic or technical burden significantly
different from that resulting from prior Part 620 rulemakings. See R08-18 at 27.
Therefore, as previously determined by the Board, the groundwater quality standards
proposed today are technically feasible and economically reasonable and will not
adversely impact on the people of the State of Illinois.

VII. AGENCY WITNESSES AND TESTIMONY
The Illinois EPA will present two witnesses during the Board's hearing on this
proposal, Ms. Carol Hawbaker and Mr. Lynn Dunaway. Pre-filed written testimony for

each witness is attached hereafter. See Attachments 1 and 2.
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VIII. SUPPORTING DOCUMENTS

A. Relied Upon Documents
The Illinois Administrative Procedure Act provides that all proposed rulemakings must
include:

a descriptive title or other description of any published study or research report
used in developing the rule, the identity of the person who performed such study,
and a description of where the public may obtain a copy of any such study or
research report. If the study was performed by an agency or by a person or entity
that contracted with the agency for the performance of the study, the agency shall
also make copies of the underlying data available to members of the public upon
request if the data are not protected from disclosure under the Freedom of
Information Act.

See 5 ILCS 100 5-40(b)(3.5). The Board's procedural rules require the same information
to be included with any rulemaking proposal filed with the Board. See 35 Ill. Adm. Code
102.202(e). The following list constitutes the studies and reports that the Illinois EPA
used in developing the proposed amendments:

Title 35: Environmental Protection, Subtitle G: Waste Disposal, Chapter I: Pollution
Control Board, Subchapter f: Risk Based Cleanup Objectives, Part 742 Tiered Approach
to Corrective Action Objectives, effective July 15, 2013.

In the Matter of: Proposed Amendments to Groundwater Quality Standards, R08-18
Prefiled Testimony of Richard P. Cobb and Thomas Hornshaw, Illinois EPA, File Date
May 29, 2008.

In the Matter of: Groundwater Quality Standards, 35 Ill. Adm. Code 620, R89-14(B),
Final Order, Illinois Pollution Control Board, November 7, 1991.

Office of Solid Waste and Emergency Response (OSWER) Directive 9200.1-120,
Subject: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard
Default Exposure Factors U.S. EPA, February 6, 2014.

Regional Screening Levels (RSLs), available at https://www.epa.gov/risk/regional-
screening-levels-rsls , U.S. EPA, last accessed October 15, 2021.

Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-53, U.S.
EPA, December 5, 2003.
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Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-86: Tier 3
Toxicity Value White Paper, U.S. EPA, May 16, 2013.

Office of Land and Emergency Management (OLEM) Memorandum: Recommendations
on the Use of Chronic or Subchronic Noncancer Values for Superfund Human Health
Risk Assessments, U.S. EPA, May 26, 2021.

In the Matter of Proposed MTBE and Compliance Determination to Groundwater Quality
Standards: 35 Ill. Adm. Code 620. Final Order and Opinion, R01-14, Rulemaking —
Public Water Supply. Illinois Pollution Control Board. January 24, 2002.

Integrated Risk Information System (IRIS) Chemical Assessment Summary Vanadium
pentoxide; CASRN 1314-62-1, U.S. EPA, June 30, 1988.

Provisional Peer-Reviewed Toxicity Values for Vanadium and Its Soluble Inorganics
Compounds Other Than Vanadium Pentoxide (CASRN 7440-62-62 and Others),
Derivations of Subchronic and Chronic Oral RfDs, EPA/690/R-09/070F, U.S. EPA,
September 30, 2009.

Health Effects Support Document for Perfluorooctanoic Acid (PFOA). EPA822-R-16-
003, U.S. EPA Office of Water, May 2016.

Health Effects Support Document for Perfluorooctane Sulfonate (PFOS). EPA822-R-16-
002, U.S. EPA Office of Water, May 2016.

Toxicological Profile for Perfluoroalkyls, U.S. Department of Health and Human
services, Agency for Toxic Substances and Disease Registry, May 2021

IARC Monographs on the Identification of Carcinogenic Hazard to Humans,
International Agency for Research on Cancer, available at:
https://monographs.iarc.who.int/agents-classified-by-the-iarc/ , last accessed October 15,
2021.

Notification Level Recommendations Perfluorooctanoic Acid and Perfluorooctane
Sulfonate in Drinking Water, California EPA Office of Environmental Health Hazard
Assessment, August 2019.

Human Health Toxicity Values for Hexafluoropropylene Oxide (HFPO) Dimer Acid and
Its Ammonium Salt (CASRN 13252-13-6 and CASRN 62037-80-3). U.S. EPA, Office
of Water. October 2021.

A Review of the Reference Dose and Reference Concentration Processes EPA/630/P-
02/002F, U.S. EPA, December 2002.
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Guidance for Applying Quantitative Data to Develop Data-Derived Extrapolation Factors
for Interspecies and Intraspecies Extrapolation, EPA/R-14 002F, U.S. EPA, September
2014.

Guidelines for Carcinogen Risk Assessment, EPA/630/P-03/001F, U.S. EPA, March
2005.

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to
Carcinogens, EPA/630/R-03/003F, U.S. EPA, March 2005.

Non-Community Public Water Systems, Illinois Department of Public Health, available
at: http://dph.illinois.gov/topics-services/environmental-health-protection/non-
community-public-water-systems , last accessed October 15, 2021.

Atrazine and Its Metabolites in Drinking-water, Background document for development
of WHO Guidelines for Drinking-water Quality, World Health Organization,
WHO HSE/WSH/10.01/11, 2010.

Herbicides and Their Transformation Products in Source-Water Aquifer Tapped by
Public-Supply Wells in Illinois, 2001-02, Water-Resources Investigations Report 03-
4226, U.S. Geological Survey, in cooperation with the Illinois EPA, 2004.

Provisional Peer-Reviewed Toxicity Values (PPRTV) Assessments, U.S. EPA, available
at: https:// www.epa.gov/pprtv/provisional-peer-reviewed-toxicity-values-pprtvs-
assessments , last accessed October 15, 2021.

Water Quality Criteria, National Academy of Sciences, 1972.

Integrated Risk Information System (IRIS), U.S. EPA, available at:
https://www.epa.gov/iris , last accessed October 15, 2021.

California Office of Environmental Health Hazard Assessment (CalEPA), California
Environmental Protection Agency, available at: https://oehha.ca.gov/chemicals , last
accessed October 15, 2021.

Agency for Toxic Substance and Disease Registry (ATSDR), U.S. Department of Health
and Human Services, available at: https://www.atsdr.cdc.gov/toxprofiledocs/index.html,
last accessed October 15, 2021.

Illinois Integrated Water Quality Report and Section 303(d) List, 2018, Illinois EPA,
February 2021.

Curriculum Vitae of Lynn Dunaway

List of Dedicated Nature Preserves for which Class III Groundwater has been final listed
in the Environmental Register
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Map of the Class III Groundwater areas for Spring Grove Fen and Cotton Creek Marsh
Dedicated Nature Preserves

Map of the Class III Groundwater areas for Pautler Cave, Stemler Cave, Armin Kreuger
Speleological and Fogelpole Cave Dedicated Nature Preserves

Impact of Urban Development on the Chemical Composition of Ground Water in a Fen -
Wetland Complex (Panno et al 1999)

Spatial and Temporal Analyses of the Bacterial Fauna and Water, Sediment and
Amphipod Tissue Chemistry Within the Range of Gammarus Acherondytes (Taylor,
Webb and Panno, 2000)

Subspecies, Morphs and Clines in the Amphipod Gammarus Duebeni from Fresh and
Saline Waters (Sutcliffe 2000)

Status Survey for a Cave Amphipod, Gammarus Acherondytes, in Southern Illinois
(Webb 1993)

United States Geological Survey, Water Resources Investigations Report 91-4011 Effects
of Septic Tank Effluent on Ground Water Quality in Northern Williamson County and
Southern Davidson County, Tennessee (USGS 1991)

Washington State Department of Health, Rule Development Committee Issue Report
Draft, Septic Tank Effluent Values, Wastewater Management Program (2004)

B. Incorporations by Reference

Section 102.202(d) of the Board's procedural rules requires the Agency to submit
"[a]ny material to be incorporated by reference within the proposed rule pursuant to
section 5-75 of the IAPA [5 ILCS 100/5-75)." The Agency incorporates by the reference
the following documents and each is attached hereafter:
“Standard Test Method for Determination of Per- and Polyfluoroalkyl Substances in Water,

Sludge, Influent, Effluent, and Wastewater by Liquid Chromatography Tandem Mass
Spectrometry (LC/MS/MS)” ASTM D7979-20.

“Illinois Integrated Water Quality Report and Section 303(d) List, 2018,” Agency, February
2021. https://www2.illinois.gov/epa/topics/water-quality watershed-
management/tmdls/Pages/303d-list.aspx

“Water Quality Criteria 19727, EPA.R3.73-033, 1973. https-//nepis epa gov
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“Selected Analytical Methods for Environmental Remediation and Recovery (SAM), 2017.
Record last revision date February 10, 2020.
https://cfpub.epa.gov st si_public_record_report.cfm?Lab=NHSRC&dirEntryld=339252

“Method 533: Determination of Per-and Polyfluoroalkyl Substances in Drinking Water by
Isotope Dilution Anion Exchange Solid Phase Extraction and Liquid
Chromatography/Tandem Mass Spectrometry,” November 2019.

https://www.epa.gov sites default files 2019-12 documents/method-533-815b19020.pdf).

Shoemaker, J. and Dan Tettenhorst. Method 537.1: Determination of Selected Per- and
Polyfluorinated Alkyl Substances in Drinking Water by Solid Phase Extraction and Liquid
Chromatography/Tandem Mass Spectrometry (LC/MS/MS). U.S. Environmental Protection
Agency, Office of Research and Development, | Center for Environmental Assessment,
Washington, DC. Version 2.0, March 2020.

“A Review of the Reference Dose and References Concentration Process”, EPA/630/P-
02/002F, December 2002”.

“Guidance for Applying Quantitative Data to Develop Data-Derived Extrapolation Factors
for Interspecies and Intraspecies Extrapolation”, EPA/R-14/002F, September 2014.

“Guidelines for Carcinogen Risk Assessment”, EPA/630/P-03/001F, March 2005”.

“Supplemental Guidance for Assessing Susceptibility for Early-Life Exposure to
Carcinogens”, EPA/630/R-03/003F, March 2005.

IX. CONCLUSION
WHEREFORE, for the reasons stated above, the Illinois EPA asks the Board to
accept this Statement of Reasons and proceed to hearings on the above-captioned
rulemaking proposal.
Respectfully submitted,

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY

By:___/s/ Sara Terranova
Sara Terranova
Assistant Counsel
Division of Legal Counsel
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ATTACHMENT 1
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TESTIMONY OF CAROL L. HAWBAKER ON PROPOSED

UPDATED GROUNDWATER QUALITY STANDARDS

My name is Carol L. Hawbaker. I am the Lead Worker in the Office of Toxicity
Assessment (“OTA”) of the Illinois Environmental Protection Agency’s (“Illinois EPA”)
Associate Director’s Office (“ADO”). I have been employed at Illinois EPA since September of
2000, first as a Project Manager in Bureau of Land’s Leaking Underground Storage Program; then,
as an Environmental Risk Assessor in OTA. As an Environmental Protection Specialist IV, or
Lead Worker, for OTA, my primary responsibilities include the development and use of
procedures for toxicity and environmental risk assessments, review of toxicity and risk data in
support of Illinois EPA programs, review of human health and ecological risk assessment for
projects enrolled in state and federal programs, and review of exposure, risk assessment, and fate
and transport models.

I am a member of U.S. Environmental Protection Agency’s (“U.S. EPA”) Environmental
Council of the States and Association of State and Territorial Health Officials PFAS Science
Group and a participant in State Risk Assessors Teleconference Group. I also participate in
workgroups within the Illinois EPA focusing on updates to cleanup objectives and procedures
utilized in developing cleanup objectives, including taking a lead role in drafting updates to 35 Ill.
Adm. Code 742.

I received a Bachelor of Science in History from Illinois State University in 1995 and

subsequently received 48 hours of educational credit towards a Master in Science degree in
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Environmental Studies with a focus on environmental risk assessment and toxicology; after which

I received certification in Environmental Risk Assessment.

Testimonial Statement

Background and Basis

My testimony will focus on the following topics:

The addition of new chemical constituents proposed to be added to Part 620;

Updates to Part 620.310(a)(3)(A);

Updates to Part 620.410 Class I: Groundwater Quality Standards for Potable Resource
Groundwater (“standards’);

Updates to Part 620.420 Class II: Groundwater Quality Standards for General Resource
Groundwater (“standards™);

Updates to methodologies used to calculate when a Maximum Contaminant Level
(“MCL”) or Maximum Contaminant Level Goal (“MCLG”) is not available for a
constituent, located at Part 620, Subpart F and Appendix A; and

Updates to Appendix B for similar-acting substances, including a new Appendix E,
providing tables listing similar-acting constituents and affected target organs or health

effects.

For clarity, I will begin with updates to Subpart F and Appendix A. These updates form

the basis for updates to the Class I standards at Part 620.410 for several constituents.

I. Updates to Subpart F: Health Advisories and Appendix A

Part 620, Subpart F and Appendix A, provide the basis for developing Illinois Pollution

Control Board (“Board”) rulemaking proposals for new or revised numerical standards (35 Ill.

2
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Adm. Code 620.601(c)). The Board adopted Subpart F: Health Advisories and Appendix A
procedures for determining a Human Threshold Toxicant Advisory Concentration (“HTTAC”) for
developing noncancer health-based standards for Class I: Potable Resource Groundwater on
November 7, 1991. The Board adopted Subpart F: Health Advisories procedures for determining
a Human Nonthreshold Toxicant Advisory Concentration (“HNTAC”) for developing cancer risk-
based standards for Class I: Potable Resource Groundwater on October 4, 2012. Since those times,
Illinois EPA developed Class I standards using this procedure for contaminants found in
groundwater that do not have MCLs or MCLGs. Of the 115 constituents currently listed in Part
620.410 Groundwater Quality Standards for Class I: Potable Resource Groundwater, 39
constituents currently have Class I standards based on the procedures specified in Subpart F and
Appendix A.

Subpart F: Health Advisories

Part 620.601(b): Updates the applicable regulation for siting and source water requirements.

Part 620.605(b)(1):  Updates the language to allow for a Class I standard to be set at the lower

value calculated from either the HTTAC noncancer equation or the HNTAC cancer equation. By
choosing the lower of the two concentrations, a person ingesting groundwater is protected from
both cancer effects and other noncancer adverse health effects. The method of choosing the lower
of the concentrations is consistent with the methods prescribed in 35 Ill. Adm. Code 742: Tiered
Approach to Corrective Action Objectives (“TACO”). Thomas C. Hornshaw, in prefiled
testimony dated May 29, 2008 for the Board’s rulemaking docket PCB R08-18 (Attachment 1A),
discussed Illinois EPA’s desire to make Part 620 consistent with TACO, as the standards are used

in TACO as groundwater remediation objectives for the groundwater ingestion exposure route.

3
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TACO selects the more stringent remediation objective calculated by carcinogen and
noncarcinogen methods. In addition, the term practical quantitation limit (“PQL”) is replaced by
the terms lower limit of quantitation (“LLOQ”), as specified in EPA Publication SW-846, and
lowest concentration minimum reporting level (“LCMRL”), specified in drinking water methods
incorporated by reference at Section 620.125. Analytical methods have updated, and the
terminology to describe levels of quantitation in analyses have also updated. Definitions for LLOQ
and LCMRL are added to the definitions at Section 620.110. Procedures for quantifying these
limits are available in the analytical method procedures.

As the standards calculated using the methods at Part 620, Subpart F and Appendix A are
based on the protection of human health from ingesting groundwater, and MCLs are promulgated
for drinking water, drinking water methods are appropriate for analyzing Class I potable resource
groundwater. When discussing Class I potable resource groundwater, the Board stated the
following in its Final Opinion and Order for R89-14(B): In the Matter of Groundwater Quality
Standards (35 I1l. Adm. Code 620), dated November 7, 1991:

“The Board believes that among the most necessary facets of the
State’s groundwater protection program is the need to protect all
drinkable water at a drinkable level. Similarly, the Board does not
believe that current actual use should be the sole control of whether
potable groundwater is afforded the protection necessary to maintain
potability; we simply cannot allow the sullying of a resource that
future generations may need. For the same reason the term “Potable
Resource Groundwater”, rather than “Potable Use Groundwater”, is

employed in the title of this class.”

Part 620.605(b)(2):  Deletes the language methodology and equation for calculating HNTACs

for carcinogens. This information is updated and moved to Appendix A.

Part 620.Appendix A: Procedures for Determining Human Toxicant Advisory Concentrations for

4
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Class I: Potable Resource Groundwater

The proposal updates the title of Appendix A by removing the term “Threshold” and making

“Concentration” plural due to the addition of the HNTAC procedures to Appendix A.

Appendix A(a):

Specifies the HTTAC calculation is for noncancer effects. The HTTAC equation
calculates a drinking water level at which no adverse effects are expected to occur.

Adjusts the per capita daily water consumption from an average adult rate of 2 liters
per day to an average child rate of 0.78 liters per day for a child aged 0 6 years. To
be protective of more sensitive receptors, such as young children, from adverse health
effects from ingesting groundwater, Illinois EPA proposes to utilize child exposure
factors when calculating threshold toxicant advisory concentrations for noncancer
effects. The proposed use of child exposure factors is consistent with TACO’s use of
child exposure factors for evaluating the ingestion exposure route for noncarcinogens.
In addition to updating the per capita daily water consumption rate, body weight
found at Appendix A(b)(2) is updated from an average adult body weight of 70
kilograms to a body weight of 15 kilograms, equivalent of a child aged 0 6 years.
The source for the child exposure factor values is U.S. EPA Office of Solid Waste
and Emergency Response (“OSWER”) Directive 9200.1-120, “Subject: Human
Health Evaluation Manual, Supplemental Guidance: Update of Standard Default
Exposure Factors,” dated February 6, 2014 and included as Attachment 1B. The child
exposure factors are also listed at U.S. EPA’s Regional Screening Levels for

Chemical Contaminants at Superfund Sites (“RSL”) User’s Guide, available at:

5
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https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide. The RSL

databases and equations utilize the most up-to-date methodologies, exposure
assumptions, chemical-physical properties, and toxicity values within OSWER’s
toxicity hierarchy. Illinois EPA is in the process of drafting updates to TACO to
align it with RSL methodology and procedures. Adjusting the exposure factors from
an adult to a young child protects both children and adults from harmful effects of

exposure via ingestion of chemicals in drinking water.

Appendix A(b)(1):

Adjusts the language to refer to the Acceptable Daily Exposure (“ADE”) as
representing the maximum amount of the threshold toxicant, if ingested daily

by a child aged 0 6 years, will result in no adverse effects.

Appendix A(b)(2):

Adjusts the language to allow for the selection of toxicity values based on various
OSWER Directives issued over the years discussing hierarchies and procedures for
selecting human health toxicity values in Superfund risk assessments. Thomas C.
Homshaw’s prefiled testimony in Attachment 1A, discusses the first revision of the
hierarchy of human health toxicity values recommended for use in risk assessments,
issued on December 5, 2003 (OWSER Directive 9285.7-53), included in Attachment
1C. OSWER Directive 9285.7-53 recommends the following revised toxicity value
hierarchy as follows:

Tier 1: U.S. EPA Integrated Risk Information System (“IRIS”);

Tier 2: U.S. EPA Provisional Peer-Reviewed Toxicity Values (“PPRTV”);
6
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Tier 3: Other Toxicity Values.

The Directive goes on to state:

“The third tier includes other sources of information. Priority
should be given to sources that provide toxicity information based
on similar methods and procedures as those used for Tier I and Tier
II, contain values which are peer reviewed, are available to the
public, and are transparent about the methods and processes used to
develop the values.”

The Directive further states:

“Additional sources may be identified for Tier 3. Toxicity values
that fall within the third tier in the hierarchy include, but need not
be limited to, the following sources:

» The California Environmental Protection Agency (“Cal EPA”)
toxicity values are peer reviewed and address both cancer and
non-cancer effects.

« The Agency for Toxic Substances and Disease Registry
(“ATSDR”) Minimal Risk Levels (“MRLs”) are estimates of
the daily human exposure to a hazardous substance that is
likely to be without appreciable risk of adverse non-cancer
health effects over a specified duration of exposure. The
ATSDR MRLs are peer reviewed and are available at
http://www.atsdr.cdc.gov/mrls.html on the ATSDR website.

* Health Effects Assessment Summary Tables (“HEAST”)
toxicity values are Tier 3 values. It should be noted that EPA’s
HEAST has not been updated since 1997.”

On May 16,2013, U.S. EPA’s OSWER Human Health Regional Risk Assessors Forum
issued, “Tier 3 Toxicity Value White Paper” (“Paper”). The Paper discusses a tentative
ranking of Tier 3 toxicity sources implemented by the U.S. EPA Regional Screening
Level (“RSL”) workgroup, included in Attachment 1C. The Paper lists the Tier 3

ranking for sources as follows:
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1. United States Health and Human Services Agency for Toxic Substances and
Disease Registry (“ATSDR”) dose minimal risk levels (“dose MRL”);
2. California EPA, Office of Environmental Health Hazard Assessment
(“OEHHA”) toxicity values;

3. PPRTV “Appendix” values;

4. Health Effects Assessment Summary Table (“HEAST”).
On May 26, 2021, U.S. EPA Office of Land and Emergency Management (“OLEM”)
issued a Memorandum with the Subject, “Recommendations of the Use of Chronic or
Subchronic Noncancer Values for Superfund Human Health Risk Assessments.” The
Memorandum, included in Attachment 1C, discusses the use of subchronic or
intermediate toxicity values in place of chronic values when the subchronic values are
based on updated methodologies and/or more recent studies. When subchronic toxicity
values are calculated using a human equivalency dose based on a time-weighted
average serum concentration, an uncertainty factor of one may be used to extrapolate a
chronic dose.
The toxicity value hierarchy discussed above is used by U.S. EPA for human health
risk assessments and represents the method of selection by RSL for RSL’s toxicity
values. In the matter of the proposed amendments to groundwater quality standards
(R08-18), the Board’s Final Opinion and Order of the Board, dated October 4, 2012,
states the following regarding the use of U.S. EPA’s toxicity hierarchy to determine a

verified oral reference dose:
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“The Board found that the Agency appropriately relied upon
the revised toxicity hierarchy of the United States
Environmental Protection Agency (USEPA) to account for
new scientific data in proposing updates to the Board’s
groundwater quality standards. See R08-18 GQS, slip op. at
9-11. Next, the Board found that the addition to Part 620 of
39 chemical constituents detected in Illinois groundwater
that have established toxicity values or groundwater
remediation objectives in TACO is consistent with the IGPA
(415 ILCS 55 (2010)) and the Act. Id. at 11-12.”

OTA sets its toxicity values for TACO, and Part 620, to be consistent with the toxicity

values listed at RSL, with a few exceptions:

Cancer toxicity values are not utilized for chemicals that do not meet the
definition of a “carcinogen” as stated in Section 620.110 and Section
742.200.

RSL does not list an oral reference dose for Methyl-tertiary-butyl-ether
(“MTBE”). Illinois EPA developed an oral reference dose for MTBE using
the processes in Part 620 Appendix A for constituents that do not have a
verified oral reference dose. On January 24, 2002, the Board approved Illinois
EPA’s oral reference dose and adopted a Class I standard for MTBE at the
Board’s Final Opinion and Order in the Matter of Proposed MTBE and
Compliance Determination to Groundwater Quality Standards: 35 Ill. Adm.
Code 620 (Illinois Pollution Control Board: R0O1-14, Rulemaking — Public
Water Supply).

For vanadium (Chemical Abstract Services Registry Number (“CASRN”)

7440-62-2), RSL utilizes a toxicity value derived from vanadium pentoxide
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(CASRN 1314-62-1), developed by IRIS and issued June 30, 1988. RSL
user’s guide provides the following statement regarding the basis of the
vanadium’s oral reference dose (“RfD”):

“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 (V20s) 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.”

Illinois EPA utilizes a PPRTV oral RfD toxicity value of 7E-05 mg/kg-day for

vanadium (CASRN 7440-62-2), issued on September 30, 2009, included in

Attachment 1D.

Although not listed on the RSL tables, RSL uses toxicity values for
perfluorooctanoic acid (“PFOA”™) and perfluorooctanesulfonic acid (“PFOS”),
developed by U.S. EPA Office of Water for U.S. EPA’s May 2016 PFOA and
PFOS Drinking Water Health Advisories, in its screening level calculator. The
2016 Office of Water Health Effect Support Documents for PFOA and PFOS are
included in Attachment 1D.

PFOA and PFOS are constituents proposed to be added to Part 620. The
Illinois EPA is proposing Class I standards for PFOS developed using the
intermediate dose- RL of 2E-06 milligrams per kilogram per day (mg/kg-day),
calculated by ATSDR and discussed in, “Toxicological Profile for

Perfluoroalkyls,” released May 2021 and included in Attachment 1D. Illinois EPA
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selected the ATSDR value due to the addition of a modifying factor (10) to account
for the adverse effect of decreased immune response, and ATSDR’s position within
the toxicity hierarchy.

PFOA meets Section 620.110’s definition of a carcinogen. In 2017,
International Agency for Research on Cancer (“IARC”) classified PFOA as Group
2B: possibly carcinogenic to humans, meeting the definition of a carcinogen in
Section 620.110. Therefore, the Illinois EPA calculated both noncancer and cancer
standards to determine the most stringent standard. For noncancer effects, Illinois
EPA selected the ATSDR intermediate dose MRL of 3E-06 mg/kg-day for
calculating an HTTAC, due to ATSDR’s use of updated studies when compared to
studies used by U.S. EPA Office of Water to develop an oral RfD for its 2016 PFOA
Drinking Water Health Advisory. To calculate a standard based on cancer risks,
Illinois EPA utilized California EPA’s peer-reviewed oral slope factor (“SF,”) of
143 (mg/kg-day), as its cancer toxicity value to calculate an HNTAC based on a
one in one million cancer risk. California EPA’s toxicity profile is also included in
Attachment 1D. The Illinois EPA selected the California EPA value because of its
use of more recent studies than relied upon for determining cancer risks for the U.S.
EPA 2016 Drinking Water Health Advisory, and the source of the value is within
the toxicity hierarchy recommended by the U.S EPA.

Hexafluoropropylene oxide dimer acid (“HFPO-DA”),
perfluorohexanesulfonic acid (“PFHxS”), and perfluorononanoic acid (“PFNA”)

are not included in the RSL database. Illinois EPA selected the toxicity value for

11
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HFPO-DA from U.S. EPA’s Office of Water toxicological profile, titled, “Human
Health Toxicity Values for Hexafluoropropylene Oxide (HFPO) Dimer Acid and
Its Ammonium Salt (CASRN 13252-13-6 and CASRN 62037-80-3)”, finalized on
October 25, 2021 and included in Attachment 1D. Illinois EPA selected toxicity
values for PFHxS and PFNA from ATSDR’s PFAS toxicological profile referenced
above.

Appendix A(b)(3)-(6):

Appendix A(b)(3)-(6) are updated to reflect updated procedures used to develop noncancer
toxicity values, primarily Benchmark Dose (“BMD”’) modeling and the development of a Human
Equivalent Dose (“HED”) using pharmacokinetic (“PBPK”) modeling. The proposed updates are
based on recommended procedures discussed in U.S. EPA’s, “A Review of the Reference Dose
and Reference Concentration Processes,” dated 2002, and “Guidance for Applying Quantitative
Data to Develop Data-Derived Extrapolation Factors for Interspecies and intraspecies
Extrapolation,” dated 2014, and are included as Attachment 1E.

Appendix A(d):

Section “d” is added to Appendix A to add the procedures for calculating an HNTAC for
carcinogens. These procedures are removed from Part 620.605(b) and placed in Appendix A. In
addition, the Iilinois EPA proposes updating the procedures for calculating an HNTAC to be
consistent with updates to U.S. EPA methods for calculating health-based carcinogen screening
levels for Superfund sites. Illinois EPA bases the current methodology for calculating an HNTAC
on the groundwater ingestion remediation objective equation for carcinogens found in TACO. The

equation currently listed in both TACO and Part 620 has been updated by U.S. EPA to account for

12
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exposure during both childhood and adulthood. The current method in Part 620 accounts only for
exposure as an adult and uses outdated exposure factors such as the drinking water ingestion rate,
body weight, and exposure duration; all updated by U.S. EPA in 2014. In addition, U.S. EPA
developed procedures for calculating risk-based values for carcinogens acting through a mutagenic
mode of action. The updated carcinogen procedures are based on “Guidelines for Carcinogenic
Risk Assessment,” and “Supplemental Guidance for Assessing Susceptibility from Early-Life
Exposure to Carcinogens,” both dated March 2005, by U.S. EPA Risk Assessment Forum,
included in Attachment 1F. The proposed updated HNTAC equations and the supporting
equations to calculate the age-adjusted resident tap water ingestion rate for carcinogens are

provided in Attachment 1G and available on-line at: https://www.epa.gov/risk/regional-screening-

levels-rsls-equation . Illinois EPA is drafting updates to its TACO regulations so that they are

consistent with the methods and equations described in U.S. EPA’s RSL User’s Guide.

Appendix A(d)(1):

Introduces an equation used by U.S. EPA for calculating ingestion screening levels for
residential tap water, for exposure to a carcinogen acting through a mutagenic mode of action. A
mutagenic mode of action is expected to cause irreversible changes to DNA; and, would exhibit a
greater carcinogenic effect for exposures occurring in early-life stages than with later life
exposures. To account for increased risks from early-life exposure to mutagens, potency
adjustments are applied to drinking water exposure factors for children less than 16 years of age.
To further explain: a potency factor of 10 is applied to drinking water exposure factors for exposure
to a mutagen during ages 0 — 2 years, a potency factor of 3 is applied to drinking water exposure

factors for exposure to a mutagen during ages 2 6 years and ages 6 — 16 years, and a potency

13
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factor of 1 is applied to drinking water exposure factors for exposure to a mutagen for an adult.
U.S. EPA lists the following constituents in Part 620 as mutagens in the RSL User’s Guide at:

https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide#mutagens

CASRN Constituent

56-55-3 Benzo(a)anthracene
205-99-2 Benzo(b)fluoranthene
207-08-9 Benzo(k)fluoranthene
50-32-8 Benzo(a)pyrene
218-01-9 Chrysene

53-70-3 Dibenzo(a,h)anthracene
75-09-2 Dichloromethane (methylene chloride)
193-39-5 Indeno(1,2,3-c,d)pyrene
79-01-6 Trichloroethylene
75-01-4 Vinyl Chloride

As benzo(a)pyrene, dichloromethane, trichloroethylene, and vinyl chloride have
established MCLs, standards for these constituents are not calculated using the methods at
Appendix A(d)(1). The Class I standards for these 4 mutagens are based on MCLs.

Appendix A(d)(2):

Updates the HNTAC equation to be consistent with updates by U.S. EPA. This includes
updates to exposure factors such as body weight, exposure duration, and daily water ingestion
rates, specified by OSWER Directive 9200.1-120 (Attachment 1B). The update also includes the
above-referenced methodology for calculating an age-adjusted drinking water ingestion rate to
account for exposures during both childhood and as an adult.

The proposed updates to Subpart F and Appendix A, result in updated standards for the 39
constituents presently listed in Part 620 that rely on the methods in these sections for developing
Class I standards. For those constituents that have calculated standards less than each’s applicable

LLOQ or LCMRL, the LLOQ or LCMRL is the Class I standard, a table comparing health-based
14
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standards with the applicable LLOQ or LCMRL is included as part of Attachment 11 as supporting
documentation for the proposed Class I potable resource standards.
II. Introduction of New Constituents

Illinois EPA proposes the addition and establishment of standards for 10 constituents to
Part 620. All have been detected in groundwater in Illinois. 6 of the proposed constituents are
per- and polyfluoroalkyls (“PFAS”). Illinois EPA documented detections of proposed per- and
polyfluoroalkyls perfluorobutanesulfonic acid (“PFBS”), PFHxS, PFOS, and PFOA in finished
water of public water supplies across Illinois as a result of Illinois EPA’s statewide investigation
into the prevalence and occurrence of PFAS in finished drinking water. With the investigation over
99 percent complete, PFAS have been detected in the finished water of public water supplies that
provide drinking water for over 2 million consumers (16.1 percent of the population in Illinois,
based on the 2020 census), with over 910,000 of those consumers receiving drinking water from
community water supply wells (7.2 percent of the population in Illinois). In addition,
approximately 500,000 people are served by non-community public water systems per Illinois

Department of Public Health website at: http://dph.illinois.gov/topics-services/environmental-

health-protection/non-community-public-water-systems. Non-community public water systems

included facilities such as schools, daycares, factories, restaurants, resorts, churches, were not
included as part of Illinois EPA’s statewide investigation. Further, thousands more utilize
groundwater from private potable wells, usually without access to treatment technologies. The
above-referenced PFAS were also found in community water supply wells, prompting the issuance

of Statewide Health Advisories for the constituents. PFAS does not have any taste, color, or odor
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in drinking water. The only way to confirm the presence of PFAS is through proper sampling and
analysis.

The Illinois EPA also proposes the addition of another PFAS: HFPO-DA. HFPO-DA is
also referred to as “GenX”, a trade name for a processing technology that produces fluoropolymers
without PFOA; and is a replacement product for PFOA. HFPO-DA is detected in groundwater
during sampling for purposes other than the statewide PFAS sampling initiative. In October 2021,
U.S. EPA Office of Water issued its final human health toxicity assessment for HFPO-DA.
Information regarding U.S. EPA Office of Water’s finalization of its human health toxicity

assessment is available at: https: www.epa.gov/chemical-research/human-health-toxicity-

assessments-genx-chemicals. U.S. EPA Office of Water qualifies as an additional Tier 3 toxicity

value source, although it is not specifically mentioned in Tier 3 hierarchy referenced in the 2013
Paper.

PFAS are human-made chemicals often referred to as “forever chemicals”, due to the
strength of carbon — fluorine bonds. The strength of this bond does not allow for PFAS to break
down easily under natural conditions. PFAS are mobile in soil and groundwater and have been
shown to bioaccumulate, or build up, in blood and organs over time. Although PFOA and PFOS
are no longer manufactured in the United States, they have been replaced with other PFAS
alternatives such as PFBS. PFOA and PFOS are still used in manufacturing in other countries, so
consumer goods imported to the United States may contain PFOA or PFOS.

PFAS are used in many industrial and consumer processes to make everyday items non-

stick, or water-, oil-, or stain-resistant. Examples of items containing PFAS are:
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Food packaging - fast food containers, lunch meat paper, disposable plates, and
bowls, and oil-, water- and grease-resistant coatings on food packaging

Commercial household products - non-stick coated cookware (Teflon), cleaning
products, waxes, polishes, and adhesives

Clothing and fabric textiles - stain- and water-resistant carpeting and upholstery,
water repellant clothing, tents, umbrellas, shoes, and leather goods

Cosmetics and personal care products- shampoos, conditioners, sunscreens,
cosmetics, and dental floss

Building and exterior use products - paints and sealants

Industrial use - metal plating and finishing, wire coatings, automotive fluids, and the
manufacture of artificial turf

Firefighting foam - aqueous film-forming foam (“AFFF”)

PFAS has been measured in indoor air, outdoor air, dust, food, water, and various consumer

products. Occupational exposure to PFAS for some individuals, such as those working in PFAS
manufacturing facilities, installing or treating carpets, or firefighters using PFAS containing
firefighting foams, may be higher than exposure to the general public. Potential routes of PFAS

exposure include ingestion, dermal, and inhalation.

The general population is primarily exposed to PFAS through the ingestion of

contaminated food, water, dust, and hand-to-mouth contact with PFAS treated products, such as
carpets and textiles or cosmetics and lotions containing PFAS. Infants and toddlers have higher
exposure to PFAS due to having a single source of nutrition (breast-feeding or formula-feeding),

by hand-to-mouth transfer due to being in contact with treated carpets and furniture; and have
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greater indoor dust ingestion. Once swallowed, PFAS can enter the bloodstream due to its ability
to bind to blood proteins such as albumin, and typically distributes to the liver, kidneys, and blood.
Most humans have detections of PFAS in the blood, primarily PFOA and PFOS; but the levels of
these PFAS found in human blood are decreasing as PFOA and PFOS is phased out of production.
PFAS is also found in umbilical cord blood and breastmilk from highly exposed humans.

Food grown in water or soil contaminated with PFAS, and food packaging treated with
PFAS can cause PFAS to transfer to food, directly exposing people to PFAS upon consumption.
PFAS biomagnifies through trophic levels, meaning that its concentration increases as it moves
upward through the food chain. This becomes a concern for humans because of the variety of
foods that we eat including vegetables, fish, livestock, and wildlife.

In addition to the proposed PFAS, Illinois EPA proposes to add three inorganic constituents
(aluminum, lithium, and molybdenum), and 1 polycyclic aromatic hydrocarbon (1-
methylnapthalene).

Illinois EPA also proposes to include atrazine metabolites desethyl-atrazine (“DEA”),
desisopropyl-atrazine (“DIA”), and diaminochlorotriazine (“DACT”) as part of the total atrazine
standard. The proposed addition of the metabolites is based on recommendations in World Health
Organization’s (“WHO”) document titled, “Atrazine and Its Metabolites in Drinking-Water”,
published in 2010, and included in Attachment 1H. Toxicity profiles indicating the metabolites
had similar properties and modes of action as atrazine formed WHO’s basis for the addition of the
metabolites. Further, United States Geological Survey (“USGS”) in cooperation with Illinois EPA,

published, “Herbicides and Their Transformation Products in Source-Water Aquifers Tapped by
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Public-Supply Wells in Illinois, 2001-02”, to demonstrate the presence of atrazine metabolites in
Illinois groundwater. The USGS document is also included in Attachment 1H.
II1. Updates to Part 620.310 Preventive Response Activities

The tables located at Section 620.310 are updated to include CASRNs. CASRNs are
numerical identifiers unique to each constituent. As constituents can have several identifying
names, the use of a CASRN assists in verifying a specific constituent of concern.

[llinois EPA proposes the removal of para-dichlorobenzene and ethylbenzene from the
table at Section 620.310(a)(3)(A)(i), as the constituents are now classified as carcinogens.
Therefore, the numerical criteria for these constituents at Section 620.310(a)(3)(A)(i) are no longer
applicable.

[llinois EPA proposes the addition of the following constituents to the table at Section

620.310(a)(3)(A)(ii), based on proposed additions to Part 620:

CASRN Constituent

7429-90-5 Aluminum

7439-98-7 Molybdenum

HFPO-DA (hexafluoropropylene oxide dimer
13252-13-6 | acid, GenX)

90-12-0 1-Methylnaphthalene

375-73-5 PFBS (perfluorobutanesulfonic acid)

355-46-4 PFHxS (perfluorohexanesulfonic acid)

375-95-1 PFNA (perfluorononanoic acid)

1763-23-1 PFOS (perfluorooctanesulfonic acid)

Lithium and PFOA are not included in the table because the standards are based on the
LLOQ or LCMRL. The terms represent the lowest level an analyte may be quantified by analysis.
Standards set at these levels are not included, based on testimony by Richard P. Cobb, P. G, in

prefiled testimony dated May 29, 2008 for the Board’s rulemaking docket PCB RO0S8-18
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(Attachment 1A), where Mr. Cobb discussed the basis for the preventive response activities. Mr.
Cobb’s testimony stated, in part:
The Board’s final opinion and order on groundwater quality
standards indicates that the numerical standard is not meant to be a
level to pollute up to and included specific preventive standards
prohibiting contamination above detectable levels that threaten a
preclusion of use.
Therefore, constituents whose standards are based on the LLOQ or LCMRL are not
included in the table.
Illinois EPA proposes to add the following existing Part 620 constituents to the table at
Section 620.310(a)(3)(A)(ii), as the Class I standards are noncancer health-based standards, and

not based on an LLOQ or LCMRL; therefore, the preventive response activities apply:

CASRN Constituent

2691-41-0 | HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine)
98-95-3 Nitrobenzene

121-82-4 | RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine)

118-96-7 TNT (2,4,6-trinitrotoluene)

Illinois EPA also proposes to add the following existing Part 620 carcinogen constituents
to the table at Section 620.310(a)(3)(A)(ii), as the Class I standards are health-based standards,

and not based on an LLOQ, or LCMRL. Therefore, the preventive response activities apply:

CASRN Constituent

319-84-6 | alpha-BHC (alpha-benzene hexachloride)
56-55-3 Benzo(a)anthracene

205-99-2 | Benzo(b)fluoranthene

207-08-9 | Benzo(k)fluoranthene

218-01-9 | Chrysene

53-70-3 Dibenzo(a,h)anthracene

123-91-1 1,4-Dioxane (p-dioxane)

193-39-5 | Indeno(1,2,3-c,d)pyrene
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Finally, Class I standards for many carcinogens are based on the MCL or MCLG
promulgated by U.S. EPA, Office of Water, and Illinois Primary Drinking Water Standards at 35
[ll. Adm. Code 611. The Board Note included at Section 620.310(a)(3)(A), states:

Constituents that are carcinogens have not been listed in subsection
(a)(3)(A) because the standard is set at the PQL and any exceedence
thereof is a violation subject to corrective action.

Due to updates in analytical methods that can quantify contaminants at lower levels, many
carcinogens whose Class I standards are based on the MCL are no longer set at the practical
quantitation limit (“PQL”’), now proposed to be referred to as the LLOQ or LCMRL. As a result,

preventive response activities also apply to the following carcinogen constituents that do not rely

on a limit of quantitation as the Class I standard:

Class I | LLOQ or
Standard | LCMRL | Analytical
CASRN Constituent (mg/L) (mg/L) Method
71-43-2 Benzene 0.005 0.00003 EPA 524.3
50-32-8 Benzo(a)pyrene 0.0002 0.0001 EPA 525.2
56-23-5 Carbon tetrachloride 0.005 0.000098 | EPA 524.3
12798-03-6 | Chlordane 0.002 0.0002 EPA 525.2
67-66-3 Chloroform 0.07 0.002 EPA 8260B
1,2-Dibromo-3-chloropropane
96-12-8 (dibromochloropropane) 0.0002 0.00002 EPA 504.1
p-Dichlorobenzene (1,4-
106-46-7 dichlorobenzene) 0.075 0.000065 | EPA 524.3
107-06-2 1,2-Dichloroethane 0.005 0.000051 | EPA 524.3
Dichloromethane (methylene
75-09-2 chloride) 0.005 0.00025 EPA 5243
78-87-5 1,2-Dichloropropane 0.005 0.000065 | EPA 524.3
117-81-7 Di(2-ethylhexyl)phthalate 0.006 0.0006 EPA 525.2
100-41-4 Ethylbenzene 0.7 0.000085 | EPA 524.3
Ethylene dibromide (1,2-
106-93-4 dibromoethane) 0.00005 0.00001 EPA 504.1
gamma-HCH (gamma-
hexachlorocyclohexane,
58-89-9 lindane) 0.0002 0.00002 EPA 525.2
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Constituent

1336-36-3

The Illinois EPA proposes to add the above carcinogens to the table at Section
620.310(a)(3)(A)(ii), and requests the Board remove the Board Note, as the Board Note is no
longer applicable.

One chemical is removed from Section 620.310(a)(3)(A)(ii): MCPP (mecoprop). The
updated proposed standard for MCPP is the LLOQ for the constituent. Therefore, preventive
response activities are not applicable.

IV. Updates to Class I Standards at Section 620.410

The tables located at Section 620.410 are updated to include CASRNs and notations
beneath the tables providing the basis of the standards and as identifiers of carcinogens, including
carcinogens operating with a mutagenic mode of action. The addition of notations at the bottom
of each table assists the user in determining the basis of the proposed standards. A table listing
Class I groundwater quality standards proposed for updates in comparison with the current values
is included in Attachment 11I. The table also includes the basis for the current standards and the
proposed standards; and provides toxicity values (noncancer oral reference doses (“RfD”), relative

source contributions (“RSC”), and cancer oral slope factors (“SF,”)) used for the calculations of
22
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health based standards at Appendix A, including the sources of the RfD and SF, toxicity values.
RSCs generally have default values of 0.2, although the values may be altered by other resources
and professional judgement.

For the thirty-nine constituents with current Class I standards based on procedures in Part
620 Subpart F and Appendix A, all have been recalculated using the proposed methods specified

in Subpart F and Appendix A. Those constituents are:

CASRN Constituent

83-32-9 Acenaphthene

67-64-1 Acetone

120-12-7 Anthracene

319-84-6 alpha-BHC (alpha-benzene hexachloride)
56-55-3 Benzo(a)anthracene

205-99-2 Benzo(b)fluoranthene

207-08-9 Benzo(k)fluoranthene

65-85-0 Benzoic acid

78-93-3 2-Butanone (methyl ethyl ketone)
75-15-0 Carbon disulfide

218-01-9 Chrysene

53-70-3 Dibenzo(a,h)anthracene

1918-00-9 | Dicamba

75-71-8 Dichlorodifluoromethane

75-34-3 1,1-Dichloroethane

84-66-2 Diethyl phthalate

84-74-2 Di-n-butyl phthalate

99-65-0 1,3-Dinitrobenzene

121-14-2 2,4-Dinitrotoluene

606-20-2 2,6-Dinitrotoluene

123-91-1 1,4-Dioxane (p-dioxane)

206-44-0 Fluoranthene

86-73-7 Fluorene

2691-41-0 | HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine)
193-39-5 Indeno(1,2,3-c,d)pyrene

08-82-8 Isopropylbenzene (cumene)
93-65-2 MCPP (Mecoprop)

1634-04-4 | MTBE (methyl tertiary-butyl ether)
91-57-6 2-Methylnaphthalene

23




Electronic Filing: Received, Clerk's Office 12/07/2021 **R2022-018**

CASRN Constituent

95-48-7 2-Methylphenol (o-cresol)
91-20-3 Naphthalene

98-95-3 Nitrobenzene

14797-73-0 | Perchlorate

129-00-0 Pyrene

121-82-4 RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine)
118-96-7 TNT (2,4,6-trinitrotoluene)
75-69-4 Trichlorofluoromethane
99-35-4 1,3,5-Trinitrobenzene
7440-62-2 | Vanadium

In addition to recalculating health-based standards with the proposed procedures specified
in Part 620.Subpart F and Appendix A, the following constituents are recalculated with updated

toxicity values:

Updated toxicological profiles for the constituents are included in Attachment 11. Illinois
EPA notes the toxicological profile for vanadium is not included in Exhibit 9, as it is included in
Attachment 1D.

After the recalculation of the health-based standards for the constituents, Illinois EPA

compared the updated standards with LLOQs/LCMRLs for groundwater and drinking water
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analytical methods. A table is included in Attachment 11 depicting health-based standards
compared with LLOQ LCMRLs.
The ten constituents proposed to be added to Section 620.410 are added to the tables as

follows:

Part 620.410(a) Inorganic Chemical Constituents
CASRN Constituent

7429-90-5 | Aluminum

7439-93-2 | Lithium

7439-98-7 | Molybdenum

Part 620.410(b) Organic Chemical Constituents

CASRN Constituent

HFPO-DA (hexafluoropropylene oxide dimer acid,
13252-13-6 | GenX)

90-12-0 1-Methylnaphthalene

375-73-5 PFBS (perfluorobutanesulfonic acid)

355-46-4 PFHxS (perfluorohexanesulfonic acid)

375-95-1 PFNA (perfluorononanoic acid)

335-67-1 PFOA (perfluorooctanoic acid)

1763-23-1 | PFOS (perfluorooctanesulfonic acid)

The proposed standards for the newly added chemicals are based on proposed procedures
at Part 620 Subpart F and Appendix A. Toxicological profiles for the constituents are included in
Attachment 11. Illinois EPA notes the toxicological profiles for the PFAS constituents are not
included in Attachment 11, as they are included in Attachment 1D.

Further updates to Section 620.410 include:

e Updates to the basis of the Class I standards for cobalt, nickel, and zinc from

beneficial use for livestock to HTTACs, as human health standards are more
stringent. Toxicological profiles for cobalt, nickel, and zinc are included in Attachment

11.
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Update to the basis of the Class I standard for copper from 50 percent of the U.S.
EPA “action level” for copper to beneficial use for livestock. The proposed value is
from, “Water Quality Criteria”, by National Academy of Sciences, 1972. The
livestock value is more stringent, and the Illinois EPA assumes livestock may also
utilize potable resource groundwater for its drinking water. Information regarding the
basis of the livestock value is included in Attachment 11.

Update to the basis of fluoride (sodium fluoride) from the U.S. EPA MCL to
beneficial use for livestock. The proposed value is from, “Water Quality Criteria”, by
National Academy of Sciences, 1972. The livestock value is more stringent.
Information regarding the basis of the livestock value is included in Attachment 11.
Combination of radium-226 and radium-228 individual standards to a radium
(combined 226+228) standard of 5 pCi/L. The value is based on the updated U.S.
EPA MCL for radium (combined 226+228). Information verifying the updated MCL
is included in Attachment 11.

Update to the basis of selenium from the U.S. EPA MCL to beneficial use for
irrigation of crops and produce. The proposed value is from, “Water Quality
Criteria”, by National Academy of Sciences, 1972. The irrigation value is more
stringent, and the Illinois EPA assumes that crops may be irrigated with Class I
potable resource groundwater. Information regarding the basis of the irrigation value

is included in Attachment 11.
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e Update the basis of silver from a maximum allowable concentration (“MAC”) listed
at 35 Ill. Adm. Code 611.300 to a health-based standard. Silver is no longer listed at
35 I1l. Adm. Code 611.300. The toxicological profile for silver is included in
Attachment 11.

¢ Add carcinogen designations to four existing constituents and 1 proposed constituent:

CASRN | Constituent Classification | Source | Year
p-Dichlorobenzene (1,4-

106-46-7 | dichlorobenzene) 2B IARC | 1999

100-41-4 | Ethylbenzene 2B IARC | 2000
gamma-HCH (gamma-

58-89-9 | hexachlorocyclohexane, lindane) 1 IARC | 2018

98-82-8 | Isopropylbenzene (cumene) 2B IARC | 2018

335-67-1 | PFOA (perfluorooctanoic acid) 2B IARC | 2017

IARC: International Agency for Research on Cancer.

The carcinogen designations are available at: https://monographs.iarc.who.int/agents-

classified-by-the-iarc .

¢ Deletion of explosive constituents table at Section 620.410(c), with the movement of the
constituents to the table at Section 620.410(b).

o Move complex organic chemical mixtures to Section 620.410(c).

e Move atrazine from the table at Section 620.410(b), to a table at Section 620.410(c)(2),
complex organic chemical mixtures, with the proposed addition of total atrazine with
metabolites.

e Relabel subsection (e) to (d) and (f) to (e¢) due to the deletion of the explosive
constituents at subsection (c).

V. Updates to Class II Standards at Section 620.420
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The tables located at Section 620.420 are updated to include CASRNS, notations beneath
the tables providing the basis of the standards, and identifiers of carcinogens, plus carcinogens
operating with a mutagenic mode of action. The addition of notations at the bottom of each table
assists the user in determining the source of the proposed standards. A table listing Class II
groundwater quality standards proposed for updates in comparison with the current values is
included as Attachment 1J. The table also includes the basis for the current and proposed
standards; and provides the chemical-specific data for organics used to determine treatment
efficiency and the application of a treatment factor. The source of the chemical-specific data is
U.S. EPA RSL chemical-specific parameters table. The Illinois EPA is working to update the Part
742 TACO regulations to be consistent with the chemical-specific data used by the U.S. EPA in
its risk assessments.

Richard P. Cobb’s prefiled testimony filed May 28, 2008 for the Board’s rulemaking
docket PCB R08-18 (Attachment 1A), discussed the basis for establishing Class II groundwater
quality standards. Mr. Cobb’s testimony states in part:

The final opinion and order of the Board (Docket R89-14(B)),
for establishing Class II groundwater quality standards (35 Ill.
Adm. Code 620), published November 7, 1991, pages 19 and 20
states that:

‘Part 620.420 establishes standards for Class II: General Resource
Groundwaters. Because groundwaters are placed in Class II
because they are quality-limited, quantity-limited, or both (see
Subpart B discussion above), it is necessary that the standards
that apply to these waters reflect this range of possible attributes.
Among the factors considered in determining the Class II
numbers are the capabilities of treatment technologies to bring
Class II waters to qualities suitable for potable use (R3 at 75)
["R3" means the transcript from the Board's May 1991 hearing
on this matter, and "at 75" is page 75]. Thus, many Class II
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standards are based on MCL's as modified to reflect treatment
capabilities. For some parameters the Class II standards are
based on support of a use other than potability (e.g., livestock
water, irrigation, industrial use) where a different use requires a
more stringent standard (R3 at 1148))’.

Proposed updates to Section 620.420(a)(1) include:

e The addition of lithium and molybdenum, with the proposed Class II standards
based the beneficial use for irrigation of crops and produce for both constituents.
Information regarding the basis of the irrigation values for lithium and
molybdenum are included in Attachment 1J.

e Updates to the Class II standards, based on updates to the Class I standards for
fluoride (sodium fluoride) and perchlorate.

Proposed updates to Section 620.420(a)(2) include:

e The addition of aluminum, with a proposed Class II standard based on beneficial
use for livestock. Information regarding the basis of the livestock value is included
in Attachment 1J.

e The addition of radium (combined 226+228) and silver, both based on proposed
Class I standards.

e Updates to the Class II standards, based on updates to the Class I standards, for
copper and selenium.

Proposed updates to Section 620.420(b)(1) include the application of treatment factors

for all the organic constituents as discussed in Richard P. Cobb’s prefiled testimony filed May

28, 2008 for the Board’s rulemaking docket PCB R08-18 (Attachment 1A). Mr. Cobb discusses
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the decision-making process for the use of a treatment factor (TF) of five when determining Class

II standards for organics, by stating:
Treatment Factor - A five fold treatment factor ("5X") was used to
derive a proposed Class II standard for organic compounds with a
Koc value greater than (>) ethylbenzene's Koc of 363 liters per
kilogram (L/kg) at 20 ° C or a Henry's Law constant greater than
methylene chloride's (8.98 X 107 unit less at 20 ° C). A five fold
treatment factor equates to a removal efficiency of 80%. This is a
very economical approach, since most of the BATs achieve a 99%
removal rate. The Class I standard was proposed where either or
both were below the factors detailed above.

The Illinois EPA wishes to clarify the appropriate organic carbon coefficient (Koc) for
ethylbenzene is 446 L/kg, per U.S. EPA RSL guidance. In addition, the Henry’s Law constant
(H') is temperature dependent. The appropriate H' value for methylene chloride at 20 °C is 0.11,
and is calculated by setting the groundwater system temperature to 20 ° C in the RSL calculator

For organic constituents with health-based Class I standards, the Illinois EPA evaluated
the chemical-specific data for each constituent and applied a treatment factor of five to the updated
Class I standard, when applicable, in Section 620.420(b) and (c).

Further updates to Section 620.420 include:

e Deletion of explosive constituents table at Section 620.420(c), with the movement of

the constituents to the table at Section 620.420(b).

e Moving complex organic chemical mixtures to Section 620.420(c).

e Move atrazine from the table at Section 620.420(b), to a table at Section 620.420(c)(2),

complex organic chemical mixtures, with the proposed addition of total atrazine with

metabolites.
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e Relabeling subsection (€) to (d) due to the deletion of the explosive constituents at
subsection (c).
VI.Similar-Acting Substances
Part 620 Appendix B(d), states:
When two or more substances occur together in a mixture, the
additivity of the toxicities of some or all of the substances will be
considered when determining health-based standards for Class I:
Potable Resource Groundwater.

Part 620 Appendix B describes a mixture for the purposes of Appendix B,
stating,

a ‘mixture’ means two or more substances which are present in Class I:
Potable Resource Groundwater which may or may not be related either
chemically or commercially, but which are not complex mixtures of
related isomers and congeners which are produced as commercial
products (for example, PCBs or technical grade chlordane).

To assist users in determining if a mixture of similar-acting substances is present in Class I
groundwater, Illinois EPA proposes to add Appendix E. Appendix E provides tables of substances
having similar-acting noncancer and cancer effects. The addition of similar-acting substances
tables in Appendix E, no longer requires the description of a few of the similar-acting substances
currently provided in Part 620 Appendix B(c). Therefore, Illinois EPA proposes to remove the
specific similar-acting substances listed at Appendix B(c) and refer users to Appendix E for a
complete list of similar-acting substances.

VII. The Addition of Appendix E: Similar-acting Substances
Appendix E consists of two tables:

» Table A: Similar-acting Noncarcinogens

* Table B: Similar-acting Carcinogens
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The tables list target organs or health effects, with substances included Section 620.410
listed beneath the applicable target organ or effect. If only one constituent affects a target organ,
the effect is not included, as two or more constituents are required to be considered a mixture. The
source of a toxicity metadata used to determine constituents with similar-acting effects is the
toxicity metadata provided in the RSL calculator; with the exception of: MTBE, HFPO-DA,
PFHxS, PFNA, PFOS, PFOA, and vanadium. As noted above under Section I of my testimony,
these constituent’s toxicity values are not based on values provided in the U.S. EPA RSL database.
The target organs or health effects for MTBE, HFPO-DA, PFHxS, PFNA, PFOS, PFOA, and
vanadium are based on the toxicological profiles included in Attachment 1D. Tables listing
toxicity metadata are included as Attachment 1K.

VIII. Conclusion
This concludes my portion of Illinois EPA’s testimony for the proposed amendments to

Part 620.
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Attachment
1A
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LINOIS POLLUTION CONTROL BOARD

November 7, 1991
IN THE MATTER OF:

GROUNDWATER QUALITY STANDARDS
(35 ILL. ADM. CODE 620)

R89-14 (B)
(Rulemaking)

N N Nt

ADOPTED RULE. FINAL ORDER.

OPINION AND ORDER OF THE BOARD (by R.C. Flemal):

This matter comes before the Board pursuant to Section 8 of
the Illinois Groundwater Protection Act ("IGPA"), Ill. Rev. Stat.
1989, ch. 111%, pars. 7451 et seq. Section 8 mandates inter alia
that the Board promulgate "regulations establishing comprehensive
water quality standards which are specifically for the protection
of groundwater" (IGPA at Section &(a)). The purpose of today's
action is make final adoption of these groundwater quality
standards and the associated basic framework.

PROCEDURAL HISTORY

The Agency filed its original proposal on September 21,
1989.

On January 31, 1990 the Department of Energy and Natural
Resources ("DENR") filed the Economic Impact Statement ("EcIS"),
which pursuant to the IGPA was prepared concurrently with
development of the Agency's proposal.

On March 26, 1990 an alternative proposal was filed by the
McHenry County Defenders, Citizens for a Better Environment, and
the Illinois Chapter of the Sierra Club (collectively as
"Defenders").

On June 1, 1990 the Agency filed its second proposal within
Public Comment ("PC") #16.

Hearings on the various proposals and the EcIS were held on
December 12 and 13, 1989, and February 14, March 29, and May 7,
1990,

1 Transcripts of the December 1989 to May 1990 hearings, which
are numbered consecutively, are herein cited in the form "Rl at

"

The Board wishes to acknowledge the special contribution made
by Michelle €. Dresdow, who has served as Hearing Officer
throughout these proceedings.
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Based on the cumulative record then available, the Board on
September 27, 1990 advanced its own proposed rule, which was
published for First Notice on November 2, 1990“. Hearings were
held on this proposal on December 4 and 5, 19903,

On February 19, 1991 the Agency filed its third amended
proposal, which the Board on February 28, 1991 proposed for First
Notice as Docket B®. Hearing was held on the Docket B proposal
on May 30, 1991°. At hearing the Agency offered further
amendments to its proposal based on renewed discussions,
conferences, and negotiation sessions with interested persong
The text of these amendments, which was entered as Exhibit T
had been distributed to interested persons prior to the May 30
1991 hearing.

On July 25, 1991 the Board proposed the Docket B
regulations, with modifications, for Second Notice’. Given the
magnitude of the changes, the Board. withheld filing of the Second
Notice proposal with the Joint Committee on Administrative Rules
("JCAR") to allow for an additional comment period of 15 days.

No comments filed during this period persuaded the Board to
recede from its July 25 action, and the proposal was accordingly
filed with JCAR.

On October 22, 1991 JCAR issued a certificate of no
objection to the proposed rules. Prior to the issuance of the
certificate, JCAR staff alerted the Board to several non-
substantive grammatical and typographical errors. In addition,

The Board wishes to acknowledge the special contribution made
by Michelle C. Dredow, who has served as Hearing Officer throughout
these proceedings.

2 14 I11. Reg. 17822, November 2, 1990.

3 Transcripts of the December 1990 hearings are herein cited
in the form "R2 at L

4 publication occurred at 15 I1l1. Reg. 4234, March 22, 1991.

5 The transcript of the May 1991 hearing is herein cited in
the form "R3 at ",

® The text of the proposed amendments entered as Exhibit T are
often referred to in the transcript of the May 30, 1991 hearing as
the "May 15. proposal", based upon the date contained on that
document. :

d By the same Order the Board Closed Docket A and withdrew

its provisions from further consideration, save for the amendment
to 35 Ill. Adm. Code.Part 303 which was transferred to Docket B.
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JCAR staff recommended seven other changes involving sections
620.110, 620.250(a) (2), 620.302(b) (1), 620.450(b) (3) (A) (ii),
620.510(b) (1), 620.601(b) and 620.Appendix A(c) (1) (iii). These
changes are discussed below in appropriate parts of this opinion
and are incorporated into today's order.

The Board is pleased with the high quality perspective that
has been brought to bear on this matter, both in hearing
testimony and public comments. The Board expresses its
appreciation to the many persons who have contributed in one form
or another.

STATUTORY FRAMEWORK

The IGPA was enacted by the Illinois General Assembly as an
outgrowth of long-standing concern by the General Assembly and
the citizens of the State that the State's rich and valued
groundwater resources be protected. The IGPA is a multi-faceted
policy and program statement designed to provide that protection
and to assure the continued viability of the State's groundwater
resources. The policy statement of the IGPA is found at Section
2(b) (Ill. Rev. Stat. 1989, ch. 111%, €7452(b)), and reads:

... it is the policy of the State of Illinois to
restore, protect, and enhance the groundwaters of the
State, as a natural and public resource. The State
recognizes the essential and pervasive role of
groundwater in the social and economic well-being of
the people of Illinois, and its vital importance to the
general health, safety, and welfare. It is further
recognized as consistent with this policy that the
groundwater resources of the State be utilized for
beneficial and legitimate purposes; that waste and
degradation of the resources be prevented; and that the
underground water resources be managed to allow for
maximum benefit of the people of the State of Illinois.

The particular mandate of the IGPA pertinent to today's
action occurs at Section 8 (Ill. Rev. Stat. 1989, ch. 111%,
§7458). Section 8 reads:

a. The Agency, after consultation with the Committee
and the Council, shall propose regulations
establishing comprehensive water quality standards
which are specifically for the protection of
groundwater. In preparing such regulations, the
Agency shall address, to the extent feasible,
those contaminants which have been found in the
groundwaters of the State and which are known to
cause, or suspected of causing, cancer, birth
defects, or any other adverse effect on human
health according to nationally accepted
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guidelines. Such regulations shall be submitted
to the Board by July 1, 1989.

Within 2 years after the date upon which the
Agency files the proposed regqulations, the Board
shall promulgate the water quality standards for
groundwater. In promulgating these regulations,
the Board shall, in addition to the factors set
forth in Title VII of the Environmental Protection
Act, consider the following:

1. recognition that groundwaters differ in many
important respects from surface waters,
including water quality, rate of movement,
direction of flow, accessibility,
susceptibility to pollution, and use;

2. classification of groundwaters on an
appropriate basis, such as their utility as a
resource or susceptibility to contamination;

3. preference for numerical water quality
standards, where possible, over narrative
standards, especially where specific
contaminants have been commonly detected in
groundwaters or where federal drinking water
levels or advisories are available;

4. application of nondegradation provisions for
appropriate groundwaters, including
notification limitations to trigger
preventive response activities;

5. relevant experiences from other states where
groundwater protection programs have been
implemented; and

6. existing methods of detecting and quantifying
contaminants with reasonable analytical
certainty.

To provide a process to expedite promulgation of
groundwater quality standards, the provisions of
this Section shall be exempt from the requirements
of subsection (b) of Section 27 of the :
"Environmental Protection Act", approved June 29,
1970, as amended; and shall be exempt from the
provisions of Sections 4 and 5 of "An Act in
relation to natural resources, research, data
collection and environmental studies", approved
July 1, 1978, as amended.
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d. The Department of Energy and Natural Resources,
with the cooperation of the Committee and the
Agency, shall conduct a study of the economic
impact of the regulations developed pursuant to
this Section. The study shall include, but need
not be limited to, consideration of the criteria
established in subsection (a) of Section 4 of "An
Act in relation to natural resources, research,
data collection and environmental studies”,
approved July 1, 1978, as amended. This study
shall be conducted concurrently with the
development of the regulations developed pursuant
to this Section. Work on this study shall
commence as soon as is administratively
practicable after the Agency begins development of
the regulations. The study shall be submitted to
the Board no later than 60 days after the proposed
regulations are filed with the Board.

The Department shall consult with the Economic
Technical Advisory Committee during the
development of the regulations and the economic
impact study required in this Section and shall
consider the comments of the Committee in the
study.

e. The Board may combine public hearings on the
economic impact study conducted by the Department
with any hearings required under Board rules.

In the following sections of this Opinion the Board
discusses the various provisions that comprise today's adopted
rules.

PART 303
CONFORMING AMENDMENT

Although the principal regulations adopted today consist of
new Part 620, the promulgation of Part 620 requires a conforming
amendment to 35 Ill. Adm. Code: Subtitle C, Part 303. Since the
proposed amendments to Part 303 were published in the Illinois
Register on November 2, 1990, more than one year ago, the Board
is required to return to first notice on the Part 303 amendments
only. Therefore, under separate Opinion and Order, -the Board
opens a docket C in this proceeding and again sends the Part 303
amendments to first notice.

PART 620
SUBPART A: GENERAL PROVISIONS

New 35 Ill. Adm. Code. Part 620 is designed to contain the
principal provisions of today's action. It consists of six
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Subparts plus two appendices. Subpart A sets out the general
provisions applicable to the entire Part 620.

Except for generally non-substantive changes within the
definitions and incorporatiogs sections made in response to post-
First Notice public comments™, Subpart A remains essentially as
proposed by the Agency in its third amended proposal.

Purpose -- Section 620.105

Section 620.105 sets forth the purpose of the Part. The
Defenders had suggested insertion within this Section of the
phrase ™to assure that the groundwater resources of the State be
utilized for beneficial and legitimate purposes, that waste and
degradation of the resources be prevented, and that the
underground water resource be managed to allow for maximum
benefit of the people of the State of Illinois" (Def. Exh. 7 at
proposed Section 620.101). This language comes from the policy
statement found at Section 2(b) of the IGPA. While the Board
fully stands behind this policy statement, the Board believes
that today's Section 620.105 language is a better descriptor of
the contents of the Part 620 rules, and therefore opts to use
this version. The Board believes that this narrow purpose
statement more clearly alerts the public to what is being
regulated.

Definitions -- Section 620.110

Section 620.110 contains definitions applicable to Part 620.
The intent is to present those definitions necessary for a
reading of Part 620, including both definitions that are
particular to the Part and those that are statutory; statutory
definitions are capitalized, pursuant to standard form.

At second notice, JCAR recommended deletion of the phrase
"unless otherwise provided" from the introductory statement at
the beginning of this definitions section. The Board agrees to
make this change.

General Prohibitions =-- Section 620.115

Section 620.115 contains a general prohibition against
threatening, causing or allowing a violation of the Illinois
Environmental Protection Act, IGPA, or Board regulations,
including this Part.

Incorporations by Reference -- Section 620.125

8
1991.

See discussion at p. 5-8 of Second Notice Opinion, July 25,
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Section 620.125 sets forth incorporations by reference as
used within Part 620.

Exemptions from Subtitle C Standards -- Section 620.130

Section 620.130 exempts groundwaters from the General Use
Standards or Public and Food Processing Standards of Subparts B
and C of 35 Ill. Adm. Code 302. This change, in combination with
amendment to Section 303.203 (see above), clarifies the
relatiorfship between 35 Ill. Adm. Code.Subtitle C and today's
rules.

Exclusion for Underground Water in Certain Man-Made Conduits ~--
Section 620.135

Section 620.135 explicitly excludes any underground waters
that occur in certain man-made conduits from the application of
today's regulations. The man-made conduits included are
subsurface drains, tunnels, reservoirs, storm sewers, -tiles, and
sewers”®. Waters in such conduits do not have the conventional
characteristics and properties of groundwater, and it is
therefore inappropriate to apply to them water quality standards
that are based upon groundwater characteristics and properties.

It is perhaps arguable that Section 620.135 is not necessary
since the definition of groundwater itself would seemingly
exclude water in most, if not all, of the man-made conduits
listed. Thus, if these waters are not groundwaters, groundwater
standards would not apply to them. However, the record attests
that there is sufficient confusion on this matter (see Agency
Statement of Reasons, p. 11; PC #9; PC #10; PC #13) to warrant a
definitive exclusion for water in man-made conduits.

It should be recognized that water in man-made conduits is
not excused from all water quality standards. To the extent that
such waters are "Waters of the State", they would be subject to
the water quality standards of Subtitle C. As well, if such
waters are discharged to the surface, they would be subject to
water quality standards applicable to surface waters. The
Illinois Department of Agriculture notes this conclusion with
respect to drainage from agricultural field tiles:

It is inappropriate to apply any numbers or standards
to water in a drainage tile except surface water
standards at the point of discharge to a surface water,

9 Specifically not included are waters within wells or other

structures designed to tap groundwater.
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at which point one also must consider the effects of
mixing. PC #9 at p. 1.

127-60



Electronic Filing: Received, Clerkgs Office 12/07/2021 **R2022-018**

PART 620
SUBPART B: GROUNDWATER CLASSIFICATION

Subpart B sets out today's general groundwater
classification system, criteria for classifying specific
groundwaters, the concept of management zones, and procedures for
amending the classification of. any specific groundwater.

Groundwater classification is a well-recognized tool for the
optimizing of groundwater protection efforts. Among its many
utilities are the opportunity of recognizing the different
values, uses, and vulnerabilities of groundwaters (Defenders Exh.
6). Today's rules specifically accord with the mandate of the
IGPA at Section 8(b) (2) that the Board consider "classification
of groundwaters on an appropriate basis, such as their utility as
a resource or susceptibility to contamination".

List of Groundwater Classes —-- Section 620.201

Section 620.201 establishes that there are four classes of
groundwater. In addition, it establishes that some groundwaters
may fall into groundwater management zones, pursuant to Section
620.201. Every groundwater in the State belongs to one of the
four classes or to the waters in a groundwater management zone.

The four classes of groundwater derive from concepts
presented over. the full history of this proceeding, beginning
with the Agency's original proposal and the Defenders' counter
proposal, and culminating in the Agency's third amended proposal
(Docket B). Perhaps no other facet of this proceeding has
focused as much effort as has determining how best to classify
the State's groundwaters.

Basic to the groundwater classification effort is the
concept that groundwater constitutes a valued resource. This
principle is articulated in the opening sentence of the State's
Groundwater Protection Policy:

. . it is the policy of the State of Illinois to
restore, protect, and enhance the groundwaters of the
State, as a natural and public resource. IGPA,:
Section 2(b).

It is recognized, however, that not all groundwaters
constitute the same level of resource; some groundwaters have
greater resource value by virtue of their hlgher quality,
gquantity, accessibility, etc. Moreover, it is generally agreed
that the degree of protection required is in some measure a
function of the nature of the particular groundwater resource.
This concept constitutes one of the bases for groundwater
classification, and the application of different water quality
standards, monitoring and remedial requirements, etc., to the
different classes.
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It is to be further recognized that potability10 generally
constitutes the "highest" use to which groundwaters are put.
Potability, as a further generality, requires the highest degree
of protection, including the most stringent standards, to
maintain the use. Potable-use also is by far the largest use to
which groundwaters in Illinois are put, and will be put in any
foreseeable future. Given these circumstances, it is apparent
that any successful program of groundwater management must give
special focus to potable groundwaters. Emphasis on potable
groundwaters is recognized in the declaration that the first
class of Illinois groundwaters consists of the potable resource
groundwaters.

Potable Groundwaters Class -- Section 620.210

Section 620.210 establishes the definition of a Class I:
Potable Resource Groundwater. Included are all groundwaters that
are located 10 feet or more below the land surface and that, by
any one of several tests, produce groundwater in guantities
sufficient to sustain a potable use. In addition, Section
620.210 specifically identifies that the Board may add
groundwaters to Class I via the adjusted standards procedures
spelled out at 620.260.

The tests used to determine potable quantities include
demonstrated use, thicknesses associated with aquifers found in
various rock types, or suitable hydrogeologic parameters. The
latter include water in strata capable of a sustained yield of at
least 150 gallons per day in a borehole of reasonable size and
over a typical collection thickness?!!.

Class I groundwaters clearly include a very broad range of
groundwaters. This is fully intended. Moreover, it should be
noted that Class I groundwaters include groundwaters of potential
potable use as well as groundwaters currently experiencing
potable use. A recurrent question regarding the resource-
protection concept of groundwater protection has been whether
potentially usable groundwaters should be afforded like

10 wpotable" is defined at in the IGPA as meaning "generally
fit for human consumption in accordance with accepted water supply
principles and practices" (Il1l. Rev. Stat. 1989, ch. 111 1/2, par.
7453 (h)) .

11 the 150 gallons per day limit is that limit which the USEPaA
defines as a yield sufficient for a groundwater to serve as water
source for a household unit (Defender's Exh. 6, p. 39, 45; PC #16
at p. 12-16). The qualifications regarding sustainability of yield
and size of borehole plus the hydraulic conductivity condition were
first proposed and discussed by the Agency at the May 30, 1991
hearing (R3 at 18-23; Exh. T).

127-62



Electronic Filing: Received, Clerk's Office 12/07/2021 **R2022-018**
-11-

protection to groundwaters actually being used (e.g., Rl at 26,
968-9; PC_#6 and #8). The Board previously addressed this 1ssue
in Re6-812. It there noted:

Resource groundwaters are, at the minimum, those
groundwaters which are presently being put to
conventional use by reason of being of suitable
quality, having local demand, and having been actually
developed. Much of the record also shows that resource
groundwaters ought also to include those groundwaters
which have the potential for being put to conventional
use. This perspective is straightforward, in that it
suggests that potential resources should be protected
against the eventuality that at least some of them will
find use in the future. The Board believes that this
is a wholly correct perspective, and accordingly
concludes that resource groundwaters should include
groundwaters of potential use. (Id. at II-3)

The Board believes that this perspective remains correct
today, and accordingly it is incorporated into today's rules.
Moreover, the Board believes that the General Assembly also
endorsed this perspective by defining in the IGPA that a
"'resource groundwater' means a groundwater that is presently
being or in the future capable of being put to beneficial use"
(IGPA at Section 3(j), Ill. Rev. Stat. 1989, ch. 111 1/2, par.
"7453(3j); emphasis added). That is, the Board believes that among
the most necessary facets of the State's groundwater protection
program is the need to protect all drinkable water at a drinkable
level. Similarly, the Board does not believe that current actual
use should be the sole control of whether potable groundwater is
afforded the protection necessary to maintain potability; we
simply cannot allow the sullying of a resource that future
generations may need. For the same reason the term "Potable
Resource Groundwater", rather than "Potable Use Groundwater", is
employed in the title of this class.

The Board also notes that today's rules do not attempt to
limit the definition of potability by qualifiers relating to time
of travel to existing wells or stratigraphic position, as have
some earlier proposals. This is in keeping with the position
that all naturally potable groundwaters should be recognized as
such, irrespective of whether they are currently experlenc1ng use
as a potable water supply.

Among the concepts not adopted today is the proposition
espoused by the Defenders that to Class I groundwaters should be
added all groundwaters hydrologically connected to and upgradient
of potable resource groundwaters (R2 at 523; R3 at 269-70); under

12 In the Matter of: A Plan for Protecting TIllinois
Groundwater, R86-8, Report of the Board, August 28, 1986.
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the instant rules most such groundwaters would be Class II
groundwaters. The Defender's concept is not adopted because it
offers little additional groundwater protection at a substantlal
increase in the regulatory burden.

Lastly, the Board notes that the 10-foot rule arises from
the need to recognize that many surface activities can impact
very shallow underground water without also impacting the great
bulk of potable groundwaters. For example, the agricultural
community has expressed substantial concern that establishing
.standards for groundwater would critically impact agriculture by
disallowing the chemical alteration of all subsurface waters,
including disallowing use of agricultural chemicals that operate
through roots. To assure that this erroneous interpretation is
not fostered, and to assure that legitimate use of agricultural
chemicals or other legitimate activities are not proscribed, it
was proposed at the December 4, 1990 hearing that the potable
resource (Class I) groundwater standards specifically apply only
to groundwaters below a depth of 10 feet, irrespective of whether
these waters would otherwise qualify as potable waters;
groundwaters shallower than 10 feet would always be Class IT,
III, or IV, depending upon the local circumstances.

The Board today endorses the "10-foot" rule as a reasonable
compromise between the need to protect potable groundwaters and
the need to carry on legitimate surface activities, of which
agriculture is but one.

As a further observation on the "10-foot" rule, the Board
notes that question has been raised whether potable groundwaters
found below 10 feet, but located in a geologic unit that meets
one of the thickness criteria only because a part of the unit is
at a depth less than 10 feet, would still be considered a Class I
water (R3 at 300). The Board intends that the answer to this
question be "yes". Simply, if the water is below 10 feet and is
naturally potable, it should be supported as a potable water
resource. Prior to Second Notice a Board Note to this effect was
added to Section 620.210 upon the recommendation of the Agency
(PC #58 94).

The General Resource (Default) Class -- Section 620.220

Class II: General Resource Groundwater is, by definition at
Section 620.220, the default groundwater class. That is, Class
II consists of those groundwaters that are not Class I, III, or
IV. For example, a groundwater occurring in a thin shale unit
that is not actually producing potable g{oundwater and that has a
hydraulic conductivity less than 1 x 10 ° cm/sec would fall into
Class II unless one of the special conditions of Class III or IV
should apply. In general, a groundwater would fall into Class II
if it is not potable by virtue of quantity or quality
limitations, if it has not been otherwise specially classified
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according to Class III procedures, or if it is not otherwise
limited pursuant to Class IV qualifications.

The Board anticipates that groundwaters in "tight"
hydrogeclogic units will constitute one of the most common
occurrences of Class II groundwaters. These are groundwaters
that are unavailable in quantities sufficient for most uses.
Another common occurrence is likely to be groundwaters that are
not so saline as to warrant classification as Class IV: Other
Groundwater, but that nevertheless are too saline to be pocable
without treatment.

~ Given the several ways that a groundwater may be classified
as a Class II groundwater, in the long term it may be advisable
to either subdivide Class II or split out additional classes from
Class II. However, the Board believes that this endeavor, should
it be undertaken, best awaits some experience with the more
general classification adopted here.

Special Resource Groundwater -- Section 620.230

Section 620.230, Class III: Special Resource Groundwater, is
derived in concept from the Defenders' proposal, which in turn is
based on the United States Environmental Protect}on Agency's
("USEPA") groundwater classification strategies1 . The Defenders
contend that in certain circumstances a groundwater may take on.
an ecologically vital role, as for example when its discharge
supports a vital wetland (R1 at 969-971). Other examples might
include caves, lakes, ponds, streams, and perhaps even the more
moist varieties of prairies and forests. In general, the Board
believes that the concept of special treatment of unique or
ecologically vital groundwaters via more stringent .standards is a
meritorious concept.

In its First-Notice form Section 620.230 provided for the
placement of a groundwater in Class III only though the formal
action of the Board pursuant to Section 620.250. At the May 30,
1991 hearing, with the support of the Illinois Nature Preserves
Commission (PC #50) and the Illinois Department of Conservation
(PC #52), the Agency proposed that groundwaters that contribute
to a dedicated nature preserve, as listed by the Agency, also be
designated as Class III groundwaters via an alternate, more
expeditious route found at subsection (b) (R3 at 24-7). As the
Agency notes: .

This will provide a more expedited process to list
sites that have already been designated by the Nature
Preserve Commission, and also will allow for a review

13 see Guidelines for Ground-Water Classification under the

EPA Ground-Water Protection Strateqy, USEPA Office of Ground-Water
Protection, November 1986: Defender's Exh. 6. .
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of these sites on a case-by-case basis. Sixty sites
have been identified by the Commission as nature
preserves that may have an important relationship to
groundwaters. The review of this information on a
case-by-case basis is important to help determine what
relation groundwater has to these sites. (R3 at 26)

The Board notes that any person who feels aggrieved by an
Agency decision under subsection (b) would still have recourse to
bring the action before the Board pursuant to subsection (a).
Moreover, as the Defenders correctly observe, the listing process
would "only resolve the question of which nature preserves would
be desidnated as containing Class III groundwater; there may
still need to be a Board proceeding to determine the appropriate
groundwater standards to apply" (PC #57 at p. 6).

Other Groundwater -- Section 620.240

Section 620.240 sets out criteria for classifying Class IV:
Other Groundwater. The purpose of the class is to accommodate
certain waters that, due to particular practices or natural
conditions, are limited in their resource potential. Included
are groundwaters that are naturally saline, groundwaters that
occur in the zone of attenuation surrounding a landfill,
groundwaters in mining-disturbed areas, and affected groundwaters
associated with potential primary or secondary sources, as
defined in the IGPA. The class also would contain any
groundwater designated by the Board as an exempt aquifer.

Several modifications of Section 620.240 were made in
response to First Notice comments. The interested person is
direction to the Second Notice Opinion of July 25, 1991 at p. 13-
15 for a description and discussion of these modifications.

Groundwater Management Zones -- Section 620.250

Section 620.250 provides for establishment of a management
zone within each class of groundwater. A management zone is
identified by the Agency for groundwaters that have become
impaired due to contamination. In any management zone the goal
is remediation, if practicable, of the groundwater to the level
of the standards applicable to that class of groundwater (R3 at
32). '

Unlike most of the other provisions of today's rules, the
concept of a management zone was first introduced into this
proceeding in the Agency's Docket B proposal. Previously the
various proposals had entertained a "Remedial Groundwater" class
into which various "substandard" but potentially remediable
groundwaters were to reside temporarily or permanently (e.g., see
Section 620.230 of the Board's Docket A proposal, September 27,
1990). As the Agency observes, a persistent problem with a
remedial class of groundwater concerns the class to which
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remedial groundwaters return after remediation (R3 at 32). As an
alternative to a separate remedial class, the Agency turned to
the groundwater management zone (Id.). Moreover, the managenment
zone concept also provides a better coupling with RCRA and CERCLA
regulations (Id. at 33).

At second notice, JCAR recommended that the form required
for the confirmation of an adequate corrective action pursuant to
35 I11l. Adm. Code 620.250(a)(2) be made an appendix to the rule.
The Board has agreed to do so, and the form is placed at Appendix
D in today's order.

Adijusted Standards -- Section 620.260

Section 620.260 specifies that reclassification of any
groundwater can occur as a result of an adjusted standard
proceeding before the Board, in accord with the adjusted standard
provisions of the Illinois Environmental Protection Act. The
Section also specifies the level of justification required of a
petitioner and other information to allow the Board to determine
the adjusted standard, pursuant to Section 28.1 of the Act.

The Board notes that, in addition to an adjusted standard,
recourse to reclassification of a particular groundwater also
would be available via the site-specific rulemaking process.
Since, there are differences in proofs, conduct of hearings,
etc., between adjusted standards proceedings and rulemaking
proceedings, any interested person would be advised to consider
both before choosing a course of action.

PART 620 ,
SUBPART C: NONDEGRADATION AND PREVENTIVE NOTIFICATICN/RESPONSE
Subpart C contains nondegradation provisions and general
preventive notification and response actions. These, in part,
set the framework for the remainder of Part 620.

Nondegradation -- Section 620.301

Section 620.301 states the basic nondegradation provision of
today's rules. 1Its essence is a prohibition against impairment
of any existing or potential use of groundwaters.

A principal area of contention in this proceeding has been
whether nondegradation ought to encompass some more stringent
prohibition. Alternate proposals have included a prohibition
against causing or allowing a statistically significant
alteration in groundwater chemistry, or of causing or allowing
any change in groundwater chemistry.
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The Board today declines to generally extend nondegradation
beyond the prohibition against loss of use®™ . The Board does
this with some reluctance. Perhaps at some time in the future
this step can be taken. However, today we simply do not have the
information base, or resources necessary to obtain the
information base, upon which to found universal judgments of no
(statistical) change in groundwater chemistry.

It has sometimes been said that casting the nondegradation
provision as it is today is equivalent to allowing pollution up
to the standard. The Board believes that this characterization
is too simplistic. Among other matters, the whole preventive
notification and response program (see following) is directed
toward an early alert to, and staving off, of any increase in
contamination in the most sensitive groundwater/potential source
situations. Moreover, in other regulations, such as the Board's
landfill regulations at 35 Ill. Adm. Code 810-815 and the
groundwater regulations at 35 Ill. Adm. Code 615 and 61615,
additional proscriptions against allowing of groundwater quality
modifications also occur.

The Board believes that the proper way to characterize
today's nondegradation provision is that it consists of the
baseline, rule-of-general-applicability. In specific
circumstances dictated both by today's rule and by other
regulations license to alter the State's groundwaters is
significantly more proscribed. Moreover, the Board also would
anticipate, as we gain better understanding of the many dynamics
of groundwater and sources of groundwater pollution, that these
proscriptions also will expand. In fact, at subsection (d) the
Board emphasizes its intention of providing for such different
nondegradation provisions, including more stringent provisions,
applicable under specific circumstances.

Applicability of Preventive Notification/Response -- Section
620.302

Section 620.302 sets forth the circumstance under which
preventive notification and preventive response is applicable;
the section is a prelude to the preventive notification and
response provisions found in Section 620.305 and 620.310. In

14 there is one area in which the Board has ‘previously

determined that no statistical increase in groundwater contaminants
is allowable. That is at the bounds of the zone of attenuation
associated with 1landfills. The Board intends that nothing in
today's action overturn this prior determination.

15 1nh the Matter of: Groundwater Protection: Regulations for
Existing and New Activities Within Setback Zones and Requlated
Recharge Areas, (35 Tl11l. Adm. Code 601, 615, 616, and 617}, R89-
5, currently in Second Notice.
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general, preventive notification and response is applicable only
to persons who conduct groundwater monitoring pursuant to some
other State or Federal program (R3 at 39). In addition, '
preventive notification and response is associated only with the
high-quality, high-use groundwaters, Class I and Class III
groundwaters. :

At the recommendation of JCAR, the Board has agreed to
insert the appropriate citations after the phrase "state or
"Federal law or regulation" at 620.302(b) (1).

Preventive Notification Procedures -- Section 620.305

Preventive notification consists of (a) confirmation of
results and (b) notification of interested persons. If it is the
owner or operator who is required to monitor, the appropriate
regulatory agency must be notified of the results. If it is a
government agency that is required to monitor, it is the owner or
operator who must be notified.

The preventive notification procedures for Class I
groundwaters are triggered when numerical limits associated with
either of two classes of contaminants is exceeded. These are the
contaminants found at Section 620.310(a) (3) (A), which consist of
the toxic heavy metals and the more common organic and
petrochemical contaminants, and the contaminants identified as
"carcinogens at Section 620.410(b). For Class III groundwaters
the preventive notification trigger is the detection of a
contaminant for which there is a standard pursuant to Section
620.430.

It is important to note that these preventive notification
triggers are generally much lower than the water quality standard
for the same constituents. This is in keeping with the
philosophy of becoming alert and reacting to potential problems
in high-value groundwaters before these problems can grow to an
unmanageable scale. It is further in keeping with the principle
that in general it is much more expensive, including public
expense, to remediate contaminated groundwater than it is to
prevent the occurrence of groundwater contamination.

Preventive Response Activities and Levels -- Section 620.310

Section 620.310 describes preventive response activities
that are required upon receipt of a preventive notification. The
Section also specifies the preventive response levels™ used to
determine if a detected concentration requires a preventive
response. In either case, the purpose of this Section to is to

16 prior to the submission of the Docket B proposal, these

limits were called "corrective action levels" (e.gq., Rl at 114~
129).
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provide a nexus between the body of today's rules and existing
and future regqulatory programs that need triggers for corrective
action. No new corrective action program is today adopted.

The preventive response levels are set with several
conditions in mind (R3 at 43). Among these are that all levels
are at or above the practical quantitation limit (PQL);
carcinogens, which have potable resources standards set at PQLs
(see Section 620.410), are not listed because there is no basis
for establishing a preventive response level below a PQL (PC #47

.at p. 15). Exceedence ' of background is employed for metals and
the non-carcinogenic organic constituents.

PART 620
SUBPART D: GROUNDWATER QUALITY STANDARDS

Subpart D constitutes the focus of the instant regulations.
Within it are contained the actual groundwater standards as
mandated by the IGPA. Since the groundwater standards are
closely tied to the groundwater classification system of Subpart
B, the form of Subpart D parallels that of Subpart B.

Introduction -- Sections 620.401 and 620.405

Section 620.401 establishes the connection between the
groundwater classification system presented in Subpart B and the
groundwater standards of Subpart D, which is that all groundwater
must meet the standards specified for the class to which the
groundwater belongs. Section 620.405 provides a narrative
standard that prohibits violation of the numeric standards of
this Subpart.

Standards for Potable Resource Groundwater -- Section 620.410

Section 620.410 contains the groundwater standards
applicable to the Potable Resource Groundwater found in Class I
(see discussion of Section 620.210, above). In general, the
standards found in this Section are equal to the USEPA's Maximum
Concentration Levels ("MCLs)" applicable "at-the-tap" pursuant to
the Safe Drinking Water Act ("SDWA"). The MCL levels are
specified as water quality standards under the principle that
groundwaters that are naturally potable should be available for
drinking water supply without treatment. .

17 The Board notes that within Section 620.310 and several

subsequent sections of the First Notice proposal, the word
exceedence was incorrectly spelled as exceedance. Exceedence is
derived from the verb exceed, which in turn is derived from the
Latin excedere via the Middle French exceder and the Middle English
exceden; Latin infinitives ending in "ere" generate English nouns
ending in "ence".
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An historical difficulty with incorporation of numeric
standards within regulations is the need to constantly revise the
numbers as new information is developed. This difficulty has a
particular presence in the instant matter because the USEPA is in
the process of a major MCL promulgation effort. Even over the
short course of this proceeding the Agency has had to several
times revise its standards recommendations in keeping with
USEPA's action on MCLs  (e.g., PC #47 at p. 17-9; R3 at 49-50;
Exh. T; PC #52 at p. 25, 27); it is to be expected that the
current MCL list will continue to experience changes within the
coming years.

At the First Notice of Docket A the Board propoéed to
address the matter of changing standards/MCLs of Section 620.410
in what it considered a novel and advantageous method. The Board
noted:

Jrdinarily [the USEPA promulgation of new
standards/MCLs] would imply that Part 620 regulations
would have to be regularly reopened and updated to
accommodate new MCLs. However, the Board today -
proposes a stratagem that both forestalls the need to
constantly update the MCL list at Section [620.410] and
also assures that the MCLs of Section [620.410] remain
current. The stratagem consists of identifying the
groundwater standards that apply to Potable Resource
Groundwaters as being identical with the MCLs found at
35 I11l. Adm. Code 611.Subpart F. 35 Il1l. Adm. Code
611.Subpart F contains the "identical in substance"
MCLs promulgated pursuant to the SDWA and the Act. As
such, 611.Subpart F is subject to updates every six
months, pursuant to the Board's SDWA "identical in
substance" update program. (Docket A, Opinion p. 17)

At Second Notice of the instant rules the Board receded from
this stratagem in the interest of moving this proceeding forward.
However, the Board there noted and here continues to note that it
expects from the Agency regular updates of the groundwater
standards, parallel to those undertaken for the Public Water
Supply Standards at 611.Subpart F.

General Resource Groundwater Standards —-- Section 620.420

Section 620.420 establishes standards for Class II: General
Resource Groundwaters. Because groundwaters are placed in Class
II because they are quality-limited, quantity-limited, or both
(see Subpart B discussion above), it is necessary that the

18 The Board notes that the Defenders urge a regular (perhaps

every three years) review of both the Class I and Class II
standards (e.g., R3 at 257). i
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standards that apply to these waters reflect this range of
possible attributes. Among the factors considered in determining
the Class II numbers are the capabilities of treatment
technologies to bring Class II waters to qualities suitable for
potable use (R3 at 75). Thus, many Class II standards are based
on MCLs as modified to reflect treatment capabilities. For some
parameters the Class II standards are based on support of a use
other than potability (e.g., livestock watering, irrigation,
industrial use) where the different use requires a more stringent
standard (R3 at 114-8).

Standards Applicable to Special Resource Groundwaters -- Section
620.430 °

Section 620.430 specifies that the standards applicable to
Class III: Special Resource Groundwater are the same standards
applicable to Class I groundwater, except as may be provided by
the Board in a proceeding pursuant to Section 620.260.
Accordingly, the default values of the standards are the Class I
standards, with more stringent standards possible if a
justification is made for themn.

Standards Applicable to Other Groundwater -- Section 620.440

The existing concentration is the basic standard to be
‘applicable to Class IV Groundwater. It is also provided that
specific exceptions apply to groundwaters within a zone of
attenuation of a landfill, as defined pursuant to 35 I1ll. Adm.
Code 811 and 814, and within a previously mined area as defined
at Section 620.110. Within a zone of attenuation existing
concentrations are not to be exceeded except as caused by
leachate. Within a previously mined area existing concentrations
are not to be exceeded except for pH, total dissolved solids, and
those major ions (chloride, iron, manganese, and sulfate), which
are typically disturbed as a result of coal mining.

Alternate Groundwater Standards -- Section 620.450

Section 620.450 recognizes that special groundwater
standards are necessarily associated with certain activities, as
contrasted to native types of groundwater. These activities
today are identified to include sites undergoing corrective
action or equivalent corrective processes and sites for surface
and underground coal mining activities. ~

At the recommendation of JCAR, the Board agreed to cite the
appropriate citation to 62 Ill. Adm. Code 1780.21(f) and (g) at
620.450(b) (3) (A) (ii).
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PART 620
SUBPART E: GROUNDWATER MONITORING AND ANALYTICAL PROCEDURES

Subpart E sets out some minimal conditions associated with
groundwater monitoring and analytical procedures. These
constitute rules-of-general-applicability; in .other regulations
further conditions and proscriptions may be added to these. It
is to be particularly noted that today's rules contain no new
required monitoring program.

An important part of Subpart E is found in the Compliance
Procedures of Section 620.505. This Section specifies where
compliance determinations may be made. As the Agency notes, this
Section "recognizes the practical limitations associated with
groundwater monitoring and cleanup under a building, landfill, or
tank" (PC #47 at p. 23). Also specified in Section 620.505 are
the conditions necessary for a water or monitoring well to serve
as a compliance point.

For Section 620.510(b) (1), at the recommendation of JCAR,
the Board inserted the word "regulatory" after the word
"appropriate", to make it clear that what is referred to is the
appropriate regulatory agency. . .

PART 620
SUBPART F: HEALTH ADVISORIES

Subpart F establishes procedures for developing and issuing
a Health Advisory. A Health Advisory is a means for the Agency
to establish a guidance level for a chemical substance or a
mixture of chemical substances for which a standard has not yet
been set under Subpart D. This advisory process is intended to
mirror the procedure used by USEPA to account for substances
detected in groundwater that do not have a promulgated standard.
Also, the Agency notes that this Subpart would codify existing
practice by the Agency (Statement of Reasons, p. 28-36).

Because the Health Advisory provision and its attendant
Appendices have been presented to the Board without apparent
controversy, and because the Board has not itself proposed
substantive amendment to the Agency's version, the Board will not
here discuss these matters further. The interested person is
directed to the Agency's Statement of Reasons, p. 28-36, for more
discussion and explanation.

Two changes to the Health Advisory material were recommended
by JCAR and accepted by the Board. These are to update certain
phraseology and citations connected with the change in public
water supply regulations cited in Section 620.601(b); and to
delete the term "approximately" and add the terms "at least 5%"
in Section 620.Appendix A(c) (1) (iii).
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ECONOMIC IMPACT
EcIS Document

On January 31, 1990, DENR filed the EcIS in this matter,
titled: "Economic Impact Study for Proposed Groundwater Quality
Standards, 35 IL. Admin. Code 620" (DENR Exh. 5). The EcIS was
prepared by Camp Dresser & McKee, Inc. The study evaluated
groundwater remediation costs using historical data on ;
groundwater contamination in the State and also examined benefits
consisting of reduced health risks through decreased exposure to
contamirfants in groundwater. Pursuant to Section 8 of the IGPA
and in an effort to expedite the promulgation of the regulations,
the EcIS was conducted concurrently with the development of the °
regulations. Therefore, the EcIS document focused on various
options under consideration during the development of the
original Agency proposal, over two years prior to today's action.

Cost Analysis

The EcIS investigators determined that the most significant
costs of the regulations can be expected to be groundwater
remediation costs; i.e., those costs associated with returning
contaminated groundwater to compliance with the standards.

To estimate remediation costs, the EcIS investigators used
historical data on groundwater contamination in the State. The
analysis focused on costs for prototypical remediation of six
parameters representing organic, inorganic, and pesticide
contaminants. Cleanup cost estimates ranged from $8.83-$8.85
million for the organic contaminants, $12.84-$13.64 million for
the pesticides, and $9.10 million for the inorganic contaminants,
per incident over a 20 year period. To derive statewide cleanup
costs, the estimated per facility costs were multiplied by an
estimated number of sites of contamination (24 volatile organic
compound incidents and four pesticide incidents). The estimated
costs for these remedial actions would range from $263-$267
million.

By using data on existing incidence of groundwater
contamination, the EcIS investigators further assumed that costs
could be higher for three reasons. These are that although the
Agency did not report an incidence for inorganic contamination of
public water supply facilities, it is highly probable that the
incidence would be greater than zero. Also, since the
regulations could include a greater number of VOC's than the Safe
Drinking Water Act MCLs, a greater incidence of contamination can.
be expected. Lastly, the EcIS investigators believe that the
actual number of cleanups required would more likely be closer to
the number of facilities that exceed the detection limit than the
number that exceed an MCL. The statement is based on their
belief that once a contaminant is detected, groundwater
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contamination is already likely to egceed enforcement or potable
use standards somewhere at the sitel”.

Given these considerations, and based upon estimates derived
from existing contamination incidences, the EcIS investigators
reported estimated costs of $1,141 million for VOC remediation,
$238 million for pesticide remediation, and $610 million for
inorganic remediation, leading to a total estimated state-wide
cleanup cost of $1.99 billion. This was calculated only for
sites within 3000 feet of community water supply wells, since the
proposed Class I standards at the time of EcIS development were
proposeq to be applied only within the 3000-foot distance.

In its most recent comments, DENR estimates that the costs
under today's version of the rules could be higher since Class I
has been expanded to include a larger volume of the State's
groundwaters. The EcIS investigators estimated costs 50% higher
should Class I (as defined sometime before the completion of the
EcIS in January 1990) include all groundwaters rather than the
3000-foot zone. Therefore DENR states that costs for the entire
State would be $3.1 billion. DENR recognizes that the addition
of provisions for groundwater management zones and adjusted
standards options could offset the increase (PC #55).

Benefits Analysis

The EcIS investigators report that the primary benefit of
groundwater standards is "reduced health risks through decreased
exposure to contaminants in groundwater". They explain the
benefits thusly:

These benefits can be expressed as decreased health
care expenses, lower health insurance premiums,
reduction in pain and suffering, and a better quality
of life for Illinois citizens. Reductions in excess
cancer risks . . . [and a]lthough not examined
guantitatively, a corresponding decrease in non-
carcinogenic health risks also can be anticipated as a
result of the proposed regulations.

A second major benefit of the proposed regulations is
preservation of groundwater as a resource for future
generations. By preventing contamination where i
possible through preventive management practices and by

19 For the same reasons, the EcIS investigators believe that

the economic impact of trigger limits which would be somewhere
between detection levels and potable use standards would not result
in cost savings due to early detection of contamination. That is,
they believe that once there is detection, there would most likely
already be contamination above potable use standards somewhere on
the site, which would require remediation.
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addressing existing contamination through groundwater
remediation, the value of the resource is preserved and
the availability of groundwater for future use is
greatly enhanced.

Other non-quantifiable benefits include avoided
decreases in property values proximal to sites of
groundwater contamination, avoided restrictions in
siting for private and community potable wells, and
avoided negative impact on wildlife and ecology of
areas served by groundwater base flow. Additionally,
the aesthetic value of the state's groundwater reserves
will be enhanced by the proposed regulations. Finally,
. . . a major portion of the costs of cleanups can
actually be considered benefits for engineering firms,
construction firms, water utilities, and other parties
involved in groundwater remediation.

(EcIS at 6-8 to 6-10)

In Appendix D to the EcIS the EcIS investigators listed
information on the toxicological effects of substances to be
regulated. Section 5.2.4 of the EcIS discusses calculations of
carcinogenic risk factors based on USEPA risk levels defined in
terms of excess cancer risks.

Discussion and Comments

One of the major points brought out in comments surrounding
and at the March 29, 1990 EcIS hearing is that the EcIS authors
did not base analysis upon what was then the Agency's proposal
(R. 697-702; PC #16, R89-14 Board First Notice Opinion and Order,
September 27, 1990). This was mainly because the EcIS was
statutorially required to be conducted concurrently with the
development of the proposal. This was done in an effort to
inject economic analysis into the process at an early stage.
However, it did not anticipate that the proposal would undergo a
series of major revisions after completion of the EcIS. Thus,
even had the EcIS been conducted on the Agency's proposal as it
stood in March 1990, the EcIS could not have addressed the
changes in subsequent proposals, including the rules today
adopted. Therefore, any examination of economic impact that
includes the EcIS must consider the context in which the study
was developed and the lack of availability to the EcIS
investigators of subsequent revisions.

With that preface, the Board recognizes that if remediation
to _the level of today's standards is subsequently reguired
through other programs, costs of remediation of groundwater could
be substantial. It is important to remember, however, that these
are groundwater gquality standards, not cleanup standards or
requirements. As the EcIS authors realized, site specific
considerations can and most likely will determine the nature of
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required remediation and what actual cost %g to be borne by any
particular entity, industry, or government®’. As stated
concerning the concurrent R89-5 proceeding, there is difficulty
in applying economic analysis to a rule of general applicability.
This is especially true where there are as many varied conditions
and unknown circumstances as are likely to be encountered here.
It also must be borne in mind that exception procedures
associated with adjusted standards and features such as the
groundwater management -zones must temper any attempt to broadly
cast cost estimates.

Another factor in consideration of the EcIS' cost estimates
is that the instant regulations do not create or require any new
corrective action program; all such programs are part of other
regulations already in place or proposed (e.g., RCRA, CERCLA,
LUST, waterwell setback regulations, etc.). It is accordingly
not appropriate to attribute to today's regulations the cost of
corrective actions that are not prompted by today's regulations.
The EcIS investigators recognized that the remedial costs
properly associated with the instant rules should be "incremental
costs over and above the costs associated with the currently
applicable regulations for water gquality standards and cleanup
criteria", but further stated that they did not consider the
costs of these other programs because of "the limited number of
remediations brought under the current regulatory scheme" (EcIS
at ii).

The fact that the EcIS investigators attributed to today's
groundwater quality standards all the costs of any potential
future remedial action is a serious flaw in the EcIS analysis.
Cleanup of contaminants to the levels stated in these rules as
required by an appropriate agency during remediation does not
mean that all the costs of cleanup should be attributed to
adoption of today's rules. The remediation programs already
require cleanup of most of the parameters listed in the instant
regulations®®, in some cases to levels more stringent than in
today's rules. That to date there have been few such cleanups in
Illinois does not make the cost of all further cleanups
attributable to today's rules.

20 Much discussion at hearing and in subsequent comments

concerned different treatment techniques and their costs (See
generally, Rl at 889-97, 760-1; PC #5).

21 some of the parameters 1in the instant regulations,
including iron, total dissolved solids, and boron, are not
regulated under RCRA and CERCLA. However, the EcIS investigators
observe that it would be unlikely that these parameters could be
exceeded without a simultaneous exceedence of one or more
parameters which are regulated under RCRA and CERCLA (R1 at 759).
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A comprehensive list of benefits was included in the EcIS,
though the EcIS investigators did not attempt to quantify them,
save for the carcinogenic health risks. Additional benefits
identified at hearing include reduced expenses to obtain
alternate water supplies necessary to replace contaminated
current supplies, and reduced expenses for treatment of water at
well heads to render it potable or suitable for industrial use
(R1 at 820, 830-2). It is important to note that although the
benefits currently cannot be quantified, they are thereby no less
real or substantial; it is only that they cannot be identified in
terms of reliable, specific dollar figures.

ORDER

The Clerk of the Board is directed to submit the text of the
following amendments to the Secretary of State for final notice
pursuant to Section 6 of the Illinois Administrative Procedures

Act.

127-78



Electronic Filing: Received, Clerkz's7 Office 12/07/2021 **R2022-018**

Section
620.105
620.110
620.115
620.125
620.130

620.135

Section

620.201
620.210
620.220
620.230
620.240
620.250
620.260

Section
620.301

620.302

620.305
620.310

Section
620.401
620.405
620.410

620.420

TITLE 35: ENVIRONMENTAL PROTECTION
SUBTITLE F: PUBLIC WATER SUPPLIES
CHAPTER I: POLLUTION CONTROL BOARD

PART 620
GROUNDWATER QUALITY

SUBPART A: GENERAL

Purpose

Definitions

Prohibition

Incorporations by Reference

Exemption from General Use Standards and Public
and Food Processing Water Supply Standards
Exclusion for Underground Water in Certain
Man-Made Conduits

SUBPART B: GROUNDWATER CLASSIFICATION

Groundwater Designations
Class I: Potable Resource Groundwater
Class II: General Resource Groundwater

‘Class III: Special Resource Groundwater

Class IV: Other Groundwater

Groundwater Management Zone .
Reclassification of Groundwater by Adjusted
Standard

SUBPART C: NONDEGRADATION PROVISIONS FOR

APPROPRIATE GROUNDWATERS

General Prohibition Against Use Impairment of
Resource Groundwater

Applicability of Preventive Notification and
Preventive Response Activities

Preventive Notification Procedures

Preventive Response Activities

SUBPART D: GROUNDWATER QUALITY STANDARDS

Applicability

General Prohibitions Against Violations of
Groundwater Quality Standards

Groundwater Quality Standards for Class I: Potable
Resource Groundwater

Groundwater Quality Standards for Class II:
General Resource Groundwater
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620.430 Groundwater Quality Standards for Class III:
Special Resource Groundwater
620.440 Groundwater Quality Standards for Class IV: Other
Groundwater
620.450 Alternative Groundwater Quality Standards

SUBPART E: GROUNDWATER MONITORING AND ANALYTICAL PROCEDURES

Section

620.505 Compliance Determination

620.510 Monitoring and Analytical Requirements

SUBPART F: HEALTH ADVISORIES

Section

620.601 Purpose of a Health Advisory

620.605 Issuance of a Health Advisory

620.610 Publishing Health Advisories

620.615 Additional Health Advice for Mixtures of
Similar-Acting Substances

Appendix A Procedures for Determining Human Threshold
Toxicant Advisory Concentration for Class I:
Potable Resource Groundwater

Appendix B Procedures for Determining Hazard Indices for

: Class I: Potable Resource Groundwater for Mixtures

of Similar-Acting Substances

Appendix C Guidelines for Determining When Dose Addition of
Similar-Acting Substances in Class I: Potable
Resource Groundwaters is Appropriate

Appendix D Confirmation of an Adequate Corrective Action

Pursuant to 35 Ill. Adm. Code 620.250 (a) (2).

AUTHORITY: Implementing and authorized by Section 8 of the
Illinois Groundwater Protection Act (Ill. Rev., Stat. 1989, ch.
111 1/2, par. 7458).

SOURCE: Adopted in R89-14(B) at I1l1. Reg., ,
effective .

NOTE: Capitalization denotes statutory'language.
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SUBPART A: GENERAL
Section 620.105 Purpose

This Part prescribes various aspects of groundwater quality,
including method of classification of groundwaters,
nondegradation provisions, standards for quality of groundwaters,
and various proczdures and protocols for the management and
protection of groundwaters.

Section 620.110 Definitions

The definitions of the Environmental Protection Act (Ill. Rev.
Stat. 1989, ch. 111 1/2, par. 1001 et seq.) and the Groundwater
Protection Act (Ill. Rev. Stat. 1989, ch. 111 1/2, pars. 7451 et
seq.) apply to this Part. The following definitions also apply
to this Part.

"Act" means the Environmental Protection Act (Ill. Rev.
Stat. 1989, ch. 111 1/2, pars. 1001 et seq.).

"Agency" means the Illinois Environmental Protection
Agency.

"AQUIFER" MEANS SATURATED (WITH GROUNDWATER) SOILS AND
GEOLOGIC MATERIALS WHICH ARE SUFFICIENTLY PERMEABLE TO
READILY YIELD ECONOMICALLY USEFUL QUANTITIES OF WATER
TO WELLS, SPRINGS, OR STREAMS UNDER ORDINARY HYDRAULIC
GRADIENTS. (Sectlon 3(b) of the IGPA)

"BETX" means the sum of the concentrations of benzene,
ethylbenzene, toluene, and xylenes.

"Board" means the Illinois Pollution Control Board.

"Carcinogen" means a chemical, or complex mixture of
closely related chemicals, which has been listed or
classified in the Integrated Risk Information System or
as specified in a final rule adopted by USEPA in
accordance with USEPA Guidelines for Carcinogenic Risk
Assessment, incorporated by reference at Section
620.125, to be a group A, B,, or B, carcinogen.

"COMMUNITY WATER SUPPLY" MEANS A PUBLIC SUPPLY WHICH
SERVES OR IS INTENDED TO SERVE AT LEAST 15 SERVICE
CONNECTIONS USED BY RESIDENTS OR REGULARLY SERVES -AT
LEAST 25 RESIDENTS. (Section 3.05 of the Act)

"CONTAMINANT" MEANS ANY SOLID, LIQUID, OR GASEOUS

MATTER, ANY ODOR, OR ANY FORM OF ENERGY, FRCM WHATEVER
SOURCE. (Section 3.06 of the Act)
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"Corrective action process" means those procedures and
practices that may be imposed by a regulatory agency
when a determination has been made that contamination
of groundwater has taken place, and are necessary to
address a potential or existing vioclation of the
standards set forth in Subpart D.

"Cumulative impact area" means the area, including the
coal mine area permitted under the Surface Coal Mining
Land Conservation Act (Ill. Rev. Stat. 1989, ch. 96
1/2, pars. 7901.01 et seq., as amended) and 62 Ill.
Adm. Code 1700 through 1850, within which impacts
resulting from the proposed operation may interact with
the impacts of all anticipated mining on surface water
and groundwater systems.

"Detection" means the identification of a contaminant
in a sample at a value equal to or greater than the:

"Method Detection Limit" or "MDL" which means the
minimum concentration of a substance that can be
measured as reported with 99 percent confidence
that the true value is greater than zero, pursuant
to 56 Fed. Reg. 3526-3597, incorporated by.
reference at Section 620.125; or

"Method Quantitation Limit" or "MQL" which means
the minimum concentration of a substance that can
be measured and reported pursuant to "Test Methods
for Evaluating Solid Wastes, Physical/ Chemical
Methods", incorporated by reference at Section
620.125.

"Department" means the Illinois Department of Energy
and Natural Resources,

"GROUNDWATER" MEANS UNDERGROUND WATER WHICH OCCURS
WITHIN THE SATURATED ZONE AND GEOLOGIC MATERIALS WHERE
THE FLUID PRESSURE IN THE PORE SPACE IS EQUAL TO OR
GREATER THAN ATMOSPHERIC PRESSURE. (Section 3.64 of
the Act) :

"Hydrologic balance" means the relationship between the
quality and quantity of water inflow to, water outflow
from, and water storage in a hydrologic unit such as a
drainage basin, aquifer, soil zone, lake, or reservoir.
It encompasses the dynamic relationships among
precipitation, runoff, evaporation, and changes in
ground and surface water storage.

"IGPA" means the Illinois Groundwater Protection Act.
(I11. Rev. Stat. 1989, ch. 111 1/2, pars. 7451 et seq.)
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"LOAEL" or "Lowest observable adverse effect level"
means the lowest tested concentration of a chemical or
substance which produces a statistically significant
increase in frequency or severity of non-overt adverse
effects between the exposed population and its
appropriate control. LOAEL may be determined for a
human population (LOAEL~-H) or an animal population
(LOAEL-A) .

"NOAEL" or "No observable adverse effect level" means
the highest tested concentration of a chemical or
substance which does not produce a statistically
significant increase in frequency or severity of non-
overt adverse effects between the exposed population
and its appropriate control. NOAEL may be determined
for a human population (NOAEL-H) or an animal
population (NOAEL-3)

"NON-COMMUNITY WATEK SUPPLY" MEANS A PUBLIC WATER
SUPPLY THAT IS NOT A COMMUNITY WATER SUPPLY. (Section
3.05)

"Ooff-site" means not on-site.

"On-site" means on the same or geographically
contiguous property which may be divided by public or
private right-of-way, provided the entrance and exit
between properties is at a crossroads intersection and
access is by crossing as opposed to going along the
right-of-way. Noncontiguous properties owned by the
same person but connected by a right-of-way which he
controls and to which the public does not have access
is also considered on-site property.

"Operator" means the person responsible for the
operation of a site, facility or unit.

"Owner" means the person who owns a site, facility or
unit or part of a site, facility or unit, or who owns
the land on which the site, facility or unit is
located.

"POTABLE" MEANS GENERALLY FIT FOR HUMAN CONSUMPTION IN
ACCORDANCE WITH ACCEPTED WATER SUPPLY PRINCIPLES AND
PRACTICES. (Section 3.65 of the Act)

"POTENTIAL PRIMARY SOURCE" MEANS ANY UNIT AT A FACILITY
OR SITE NOT CURRENTLY SUBJECT TO A REMOVAL OR REMEDIAL
ACTION WHICH:

IS UTILIZED FOR THE TREATMENT, STORAGE, OR
DISPOSAL OF ANY HAZARDOUS OR SPECIAL WASTE NOT
GENERATED AT THE SITE; OR
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IS UTILIZED FOR THE DISPOSAL OF MUNICIPAL WASTE
NOT GENERATED AT THE SITE, OTHER THAN LANDSCAPE
WASTE AND CONSTRUCTION AND DEMOLITION DEBRIS; OR

IS UTILIZED FOR THE LANDFILLING, LAND TREATING,
SURFACE IMPOUNDING OR PILING OF ANY HAZARDOUS OR
SPECIAL WASTE THAT IS GENERATED ON THE SITE OR AT
OTHER SITES OWNED, CONTROLLED OR OPERATED BY THE
SAME PERSON; OR

STORES OR ACCUMULATES AT ANY TIME MORE THAN 75,000
POUNDS ABOVE GROUND, OR MORE THAN 7,500 POUNDS
BELOW GROUND, OF ANY HAZARDOUS SUBSTANCES.
(Section 3.59 of the Act)

W"POTENTIAL ROUTE" MEANS ABANDONED AND IMPROFPERLY
PLUGGED WELLS OF ALL KINDS, DRAINAGE WELLS, ALL
INJECTION WELLS, INCLUDING CLOSED LOOP HEAT PUMP WELLS,
AND ANY EXCAVATION FOR THE DISCOVERY, DEVELOPMENT OR
PRODUCTION OF STONE, SAND OR GRAVEL. (Section 3.58 of
the Act)

"POTENTIAL SECONDARY SOURCE" MEANS ANY UNIT AT A
FACILITY OR A SITE NOT CURRENTLY SUBJECT TO A REMOVAL
OR REMEDIAL ACTION, OTHER THAN A POTENTIAL PRIMARY
SOURCE, WHICH:

IS UTILIZED FOR THE LANDFILLING, LAND TREATING, OR
SURFACE IMPOUNDING OF WASTE THAT IS GENERATED ON
THE SITE OR AT OTHER SITES OWNED, CONTROLLED OR
OPERATED BY THE SAME PERSON, OTHER THAN LIVESTOCK
AND LANDSCAPE WASTE, AND CONSTRUCTION AND
DEMOLITION DEBRIS; OR

STORES OR ACCUMULATES AT ANY TIME MORE THAN 25,000
BUT NOT MORE THAN 75,000 POUNDS ABOVE GROUND, OR
MORE THAN 2,500 BUT NOT MORE THAN 7,500 POUNDS
BELOW GROUND, OF ANY HAZARDOUS SUBSTANCES; OR

STORES OR ACCUMULATES AT ANY TIME MORE THAN 25,000
GALLONS ABOVE GROUND, OR MORE THAN 500 GALLONS
BELOW GROUND, OF PETROLEUM, INCLUDING CRUDE OIL OR
ANY FRACTION THEREOF WHICH IS NOT OTHERWISE
SPECIFICALLY LISTED OR DESIGNATED AS A HAZARDOUS
SUBSTANCE; OR

STORES OR ACCUMULATES PESTICIDES, FERTILIZERS, OR
ROAD OILS FOR PURPOSES OF COMMERCIAL APPLICATION
OR FOR DISTRIBUTION TO RETAIL SALES OUTLETS; OR

STORES OR ACCUMULATES AT ANY TIME MORE THAN 50,000
POUNDS OF ANY DE-ICING AGENT: OR
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IS UTILIZED FOR HANDLING LIVESTOCK WASTE OR FOR
TREATING DOMESTIC WASTEWATERS OTHER THAN PRIVATE
SEWAGE DISPOSAL SYSTEMS AS DEFINED IN THE PRIVATE
SEWAGE DISPOSAL LICENSING ACT, Ill. Rev. Stat.
1989, ch. 111 1/2, par. 116.301 et seq. (Section
3.60 of the Act)

"practical Quantitation Limit" or "PQL" means the
lowest concentration or level that can be reliably
measured within specified limits of precision and
accuracy during routine laboratory operating conditions
in accordance with "Test Methods for Evaluating Solid
Wastes, Physical/Chemical Methods", EPA Publication No.
SW-846, incorporated by reference at Section 620.125.

 "Previously mined area" means land disturbed or
affected by coal mining operations prior to February 1,
1983.

(Board Note: February 1, 1983, is the effective date of
the Illinois permanent program regulations implementing
the Surface Coal Mining Land Conservation and -
Reclamation Act (Ill. Rev. Stat. 1989, ch. 96 1/2,
pars. 7901.1 et seq., as amended) as codified in 62
I1l. Adm. Code 1700 through 1850.)

"Property class" means the class assigned by a tax
assessor to real property for purposes of real estate
taxes.

(Board Note: The property class [rural property,
residential vacant land, residential with dwelling,
commercial residence, commercial business, commercial
office, or industrial] is identified on the property
record card maintained by the tax assessor in
accordance with the Illinois Real Property Appraisal
Manual [February 1987], published by the Illinois
Department of Revenue, Property Tax Administration
Bureau.)

"PUBLIC WATER SUPPLY" MEANS ALL MAINS, PIPES AND
STRUCTURES THROUGH WHICH WATER IS OBTAINED AND
DISTRIBUTED TO THE PUBLIC, INCLUDING WELLS AND WELL
STRUCTURES, INTAKES AND CRIBS, PUMPING STATIONS,
TREATMENT PLANTS, RESERVOIRS, STORAGE TANKS AND
APPURTENANCES, COLLECTIVELY OR SEVERALLY, ACTUALLY USED
OR INTENDED FOR USE FOR THE PURPOSE OF FURNISHING WATER
FOR DRINKING OR GENERAL DOMESTIC USE AND WHICH SERVE AT
LEAST 15 SERVICE CONNECTIONS OR WHICH REGULARLY SERVE
AT LEAST 25 PERSONS AT LEAST 60 DAYS PER YEAR. A
PUBLIC WATER SUPPLY IS EITHER A "COMMUNITY WATER
SUPPLY" OR A "NON-COMMUNITY WATER SUPPLY". (Section
3.28 of the Act)
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"Regulated entity" means a facility or unit regulated
for groundwater protection by any state or federal
agency.

"Regulatory agency" means the Illinois Environmental
Protection Agency, Department of Public Health,
Department of Agriculture, Department of Mines and
Minerals, and the Office of State Fire Marshal.

"REGULATED RECHARGE AREAY" MEANS A COMPACT GEOGRAPHIC
AREA, AS DETERMINED BY THE BOARD pursuant to Section
17.4 of the Act, THE GEOLOGY OF WHICH RENDERS A POTABLE
RESOURCE GROUNDWATER PARTICULARLY SUSCEPTIBLE TO
CONTAMINATION. (Section 3.67 of the Act)

"RESQURCE GROUNDWATER" MEANS GROUNDWATER THAT IS
PRESENTLY BEING, OR IN THE FUTURE IS CAPABLE OF BEING,
PUT TO BENEFICIAL USE BY REASON OF BEING OF SUITABLE
QUALITY. (Section 3.66 of the Act)

"SETBACK ZONE" MEANS A GEOGRAPHIC AREA, DESIGNATED
PURSUANT TO THIS ACT, CONTAINING A POTABLE WATER SUPPLY
WELL OR A POTENTIAL SOURCE OR POTENTIAL ROUTE HAVING A
CONTINUOUS BOUNDARY, AND WITHIN WHICH CERTAIN
PROHIBITIONS OR REGULATIONS ARE APPLICABLE IN ORDER TO
PRCTECT GROUNDWATERS. (Section 3.61 of the Act)

"Site" MEANS ANY LOCATION, PLACE, TRACT OF LAND, AND
FACILITIES, INCLUDING BUT NOT LIMITED TO, BUILDINGS AND
IMPROVEMENTS USED FOR PURPOSES SUBJECT TO REGULATION OR
CONTROL BY the ACT OR REGULATIONS THEREUNDER. (Section
3.43 of the Act)

"Spring" means a natural surface discharge of an
aquifer from rock or soil.

"Threshold dose'" means the lowest dose of a chemical at
which a specified measurable effect is observed and
below which it is not observed.

"Treatment" means the technology, treatment techniques,
or other procedures for compliance with 35 Il11l. Adm.
Code: Subtitle F.

"UNIT" MEANS ANY DEVICE, MECHANISM, EQUIPMENT, OR AREA
(EXCLUSIVE OF LAND UTILIZED ONLY FOR AGRICULTURAL
PRODUCTION). (Section 3.62) of the Act)

"USEPA" or "U.S. EPA" means the United States
Environmental Protection Agency.

Section 620.115 Prohibition
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No person shall cause, threaten or allow a violation of the Act
the IGPA or regulations adopted by the Board thereunder,
including but not limited to this Part.

Section 620.125 Incorporations by Reference
a) The Board incorporates the following material by
reference:

ASTM. American Society for Testing and Materials,
1976 Race Street, Philadelphia, Pa. 19103 (215)
299-5585 :

"Standard Practice for Description and
Identification of Soils (Visual Manual
Procedure) " D2488~-84

GPO. Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20401, (202)
783-3238):

Maximum Contaminant Level Goals and National
Primary Drinking Water Regulations for Lead
and Copper; Final Rule, 56 Fed. Reg. 26460-
26564 (June 7, 1991).

National Primary Drinking Water Regulations,
Final Rule, 56 Fed. Reg. 3526-3597 (January
30, 1991). '

USEPA Guidelines for Carcinogenic Risk
Assessment, 51 Fed. Reg. 33992-34003
(September 24, 1986).

NCRP. National Council on Radiation Protection,
7910 Woodmont Ave., Bethesda, MD (301) 657-6252

"Maximum Permissible Body Burdens and Maximum
Permissible Concentrations of Radionuclides
in Air and in Water for Occupational
Exposure", NCRP Report Number 22, June 5,
1959.

NTIS. National Technical Information Service,
5285 Port Royal Road, Springfield, VA 22161 (703}
487-4600.

"Methods for Chemical Analysis of Water and
Wastes," EPA Publication No. EPA-600/4-79-
020, {(March 1983), Doc. No. PB 84-128677
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"Methods for the Determination of Organic
Compounds in Drinking Water", EPA, EMSL, EPA-
600/4-88/039 (Dec. 1988), Doc. No. PB 89-
220461 ;

"Practical Guide for Ground-Water Sampling",
EPA Publication No. EPA/600/2-85/104
(September 1985), Doc. No. PB 86-137304

"Test Methods for Evaluating Solid Wastes,

Physical/Chemical Methods", EPA Publication
No. SW-846 (Third Edition, 1986, as amended
by Revision I (December 1987), Doc. No. PB

89-148076

USGS. United States Geological Survey, 1961 Stout
St., Denver, CO 80294 (303) 844-4169

"Techniques of Water Resources Investigations
of the United States Geological Survey,
Guidelines for Collection and Field Analysis
of Ground-Water Samples for Selected Unstable
Constituents", Book I, Chapter D2 (1981).

b) This Section incorporates no later editions or
amendments. ’
Section 620.130 Exemption from General Use Standards and
Public and Food Processing Water Supply
Standards

Groundwater is not required to meet the general use standards and
public and food processing water supply standards of 35 Ill. Adm.
Code 302.Subparts B and C.

Section 620.135 Exclusion for Underground Waters in Certain
Man-Made Conduits

This Part does not apply to underground waters contained in

man-made subsurface drains, tunnels, reservoirs, storm sewers,
tiles or sewers.
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SUBPART B: GROUNDWATER CLASSIFICATION

Groundwater Designations

All groundwaters of the State are designated as:

a)

- b)

Section 620.210

One of the following four classes of groundwater in
accordance with Sections 620.210 through 620.240:

1)
2)
3)

4)

Class I: Potable Resource Groundwater
Class II: General Resource Groundwater;
Class III: Special Resource Groundwatér;

Class IV: Other Groundwater; or

A groundwater management zone in accordance w1th
Section 620.250.

Class I: Potable Resource Groundwater

Except as provided in Sections 620.230, 620.240, or 620.250,
Potable Resource Groundwater is: :

a)

Groundwater located 10 feet or more below the land
surface and within:

1)

2)

3)

4)

The minimum setback zone of a well which serves as
a potable water supply and to the bottom of such
well;

Unconsolidated sand, gravel or sand and gravel
which is 5 feet or more in thickness and that
contains 12 percent or less of fines (i.e. fines
which pass through a No. 200 sieve tested
according to ASTM Standard Practice D2488-84,
incorporated by reference at Section 620.125);

Sandstone which is 10 feet or more in thickness,
or fractured carbonate which is 15 feet of more in
thickness; or

Any geclogic material which is capable of a:

A) Sustained groundwater yield, from up to a 12
inch borehole, of 150 gallons per day or more
from a thickness of 15 feet or less; or

B) Hydraulic conductivity of 1 x 10™* cm/sec or
greater using one of the following test
methods or its equivalent:
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i) Permeanmeter;
ii) Slug test; or
iii) Pump test.

Any groundwater which is determined by the Board
pursuant to petition procedures set forth in Section
620.260, to be capable of potable use.

(Board Note: Any portion of the thickness associated
with the geologic materials as described in subsections
620.210(a) (2), (a)(3) or (a)(4) should be designated as
Class I: Potable Resource Groundwater if located 10
feet or more below the land surface.)

Section 620.220 Class II: General Resource Groundwater

Except as provided in Section 620.250, General Resource
Groundwater is:

a)

b)

Groundwater which does not meet the provisions of
Section 620.210 (Class I), Section 620.230 (Class III),
or Section 620.240 (Class 1V).

Groundwater which is found by the Board, pursuant to
the petition procedures set forth in Section 620.260,
to be capable of agricultural, .industrial, recreational
or other beneficial uses.

Section 620.230 Class III: Special Resource Groundwater

Except as provided in Section 620.250, Special Resource
Groundwater is:

a)

b)

Groundwater that is determined by the Board, pursuant
to the procedures set forth in Section 620.260, to be:

1) Demonstrably unique (e.g., irreplaceable sources
of groundwater) and suitable for application of a
water quality standard more stringent than the
otherwise applicable water quality standard
specified in Subpart D; or

2) Vital for a particularly sensitive ecological
systemn.

Groundwater that contributes to a dedicated nature

preserve that is listed by the Agencv as set forth
below:
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1) A written request to list a dedicated nature
preserve under this subsection must contain, at a
minimum, the following information:

'A) A general description of the site and the
surrounding land use;

B) A topographic map or other map of suitable
scale denoting the location of the dedicated
nature preserve;

C) A general description of the existing
groundwater quality at and surrounding the
dedicated nature preserve;

D) A general geologic profile of the dedicated
nature preserve based upon the most
reasonably available information, including
but not limited to geologic maps and
subsurface groundwater flow directions; and

E) A description of the interrelationship _
between groundwater and the nature of the
site.

2) Upon confirmation by the Agency of the technical
~adequacy of a written request, the Agency shall
publish the proposed listing of the dedicated
nature preserve in the Environmental Register for
a 45-day public comment period. Within 60 days
after the close of the public comment period, the
Agency shall either publish a final listing of the
dedicated nature preserve in the Environmental
Register or provide a written response to the
requestor specifying the reasons for not listing
the dedicated nature preserve.

3) At least once annually, the Agency shall publish
in the Environmental Register a complete listing
of all dedicated nature preserves listed under
this subsection. '

4) For purposes of this Section the term "dedicated
nature preserve" means a nature preserve that is
dedicated pursuant to the Illinois Natural Areas
Preservation Act (Ill. Rev. Stat. 1989, ch. 105,
pars. 701 et seq.). "

Section 620.240 Class IV: Other Groundwater

Except as provided in Section 620.250, Other Groundwater is:
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a)

b)

c)

d)

£)

-40~-

Groundwater within a zone of attenuation as provided in
35 Il1l. Adm. Code 811 and 814;

Groundwater within a point of compliance as provided in
35 I11l. Adm. Code 724, but not to exceed a distance of
200 feet from a potential primary or secondary source.

Groundwater that naturally contains more than 10,000
mg/L of total dissolved solids;

Groundwater which has been designated by the Board as
an exempt aquifer pursuant to 35 Ill. Adm. Code
730.104; or

Groundwater which underlies a potential primary or
secondary source, in which contaminants may be present
from a release, if the owner or operator of such source
notifies the Agency in writing and the following
conditions are met:

1) The outermost edge is the closest practicable
distance from such source, but does not exceed:

A) A lateral distance of 25 feet from the edge
of such potential source or the property
boundary, whichever is less; and

B) A depth of 15 feet from the bottom of such
potential source or the land surface,
whichever is greater;

2) The source of any release of contaminants to
groundwater has been controlled;

3) Migration of contaminants within the site
resulting from a release to groundwater has been

minimized;

4) Any on-site release of contaminants to groundwater
has been managed to prevent migration off-site;
and

5) No potable water well exists within the outermost
edge as provided in subsection (e) (1).

Groundwater which underlies a coal mine refuse disposal
area not contained within an area from which overburden
has been removed, a coal combustion waste disposal area
at a surface coal mine authorized under Section 21(s)
of the Act, or an impoundment that contains sludge,
slurry, or precipitated process material at a coal
preparation plant, in which contaminants may be
present, if such area or impoundment was placed into
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operation after February 1, 1983, if the owner and
operator notifies the Agency in wrltlng, and if the
following conditions are met:

1) The outermost edge is the closest practicable
distance, but does not exceed:

A) A lateral distance of 25 feet from the edge
of such area or impoundment, or the property
boundary, whichever is less; and

B) A depth of 15 feet from the bottom of such
area or impoundment, or the land surface,
whichever is greater;

2) The source of any release of contaminants to
groundwater has been controlled;

3) Migration of contaminants within the site
resulting from a release to groundwater has been
minimized;

4) Any on-site release of contaminants to groundwater
has been managed to prevent migration off-site;
and

5) No potable water well exists within the outermost
edge as provided in subsection (e) (1).

Groundwater within a previously mined area, unless
monitoring demonstrates that the groundwater is capable
of consistently meeting the standards of Sections
620.410 or 620.420. If such capability is determined,
groundwater within the previously mined area shall not
be Class IV.

Section 620.250 Groundwater Management Zone

a)

Within any class of groundwater, a groundwater
management zone may be established as a three
dimensional region containing groundwater being managed
to mitigate impairment caused by the release of
contaminants from a site:

1) That is subject to a corrective action process
approved by the Agency; or

2) For which the owner or operator undertakes an
adequate corrective action in a timely and
appropriate manner and provides a written
confirmation to the Agency. Such confirmation
must be provided in a form as prescribed by the
Agency.
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b) A groundwater management zone is established upon
concurrence by the Agency that the conditions as
specified in subsection (a) are met and groundwater
management continues for a period of time consistent
with the action described in that subsection.

c) A groundwater management zone expires upon the Agency's
receipt of appropriate documentation which confirms the
completion of the action taken pursuant to subsection
(a) and which confirms the attainment of applicable .
standards as set forth in Subpart D. The Agency shall
review the on-going adequacy of controls and continued
management at the site if concentrations of chemical
constituents, as specified in Section 620.450(a) (4) (B),
remain in groundwater at the site following completion
of such action. The review must take place no less
often than every 5 years and the results must be
presented to the Agency in a written report.

Section 620.260 Reclassification of Groundwater by Adjusted
Standard '

Any person may petition the Board to reclassify a groundwater in
accordance with the procedures for adjusted standards specified
in Section 28.1 of the Act and 35 Ill. Adm. Code 106.Subpart G.
In any proceeding to reclassify specific groundwater by adjusted
standard, in addition to the requirements of 35 I1ll. Adm. Code
106.Subpart G, and Section 28.1(c) of the Act, the petition
shall, at a minimum, contain information to allow the Board to
determine:

a) The specific groundwater for which reclassification is
requested, including but not limited to geographical
extent of any aquifers, depth of groundwater, and rate
and direction of groundwater flow and that the specific
groundwater exhibits the characteristics of the
requested class as set forth in Sections 620.210(b),
620.220(b), 620.230, or 620.240(b);

b) Whether the proposed change or use restriction is
necessary for economic or social development, by
providing information including, but not limited to,
the impacts of the standards on the regional economy,
social benefits such as loss of jobs or closing of
facilities, and economic analysis contrasting the
health and environmental benefits with .costs likely to
be incurred in meeting the standards would be
beneficial or necessary;

c) Existing and anticipated uses of the specific
groundwater;
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d)

f)

g9)

h)

Existing and anticipated quality of the specific
groundwater;

Existing and anticipated contamination, if any, of the
specific groundwater;

Technical feasibility and eccnomic reasonableness cf
eliminating or reducing contamination of the specific
groundwater or of maintaining existing water quality;

The anticipated time period over which contaminants
will continue to affect the specific groundwater;

Existing and anticipated impact on any potable water
supplies due to contamination;

Availability and cost of alternate water sources or of
treatment for those users adversely affected;

Negative or positive effect on property values; and

For special resource groundwater, negative or positive
effect on: :

1) The quality of surface waters; and

2) Wetlands, natural areas, and the life contained
therein, including endangered or threatened
species of plant, fish or wildlife listed pursuant
to the Endangered Species Act, 16 U.S.C. 1531 et
seq., or the Illinois Endangered Species
Protection Act (Il1l1. Rev. Stat. 1989, ch. 8, par.
331 et seq.).
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SUBPART C: NONDEGRADATION PROVISIONS FOR APPROPRIATE

GROUNDWATERS

Section 620.301 General Prohibition Against Use Impairment of

a)

b)

d)

Resource Groundwater

No person shall cause, threaten or allow the release of
any contaminant to a resource groundwater such that:

1) Treatment or additional treatment is necessary to
continue an existing use or to assure a potential
use of such groundwater; or

2) An existing or potential use of such groundwater
is precluded.

Nothing in this Section shall prevent the establishment
of a groundwater management zone pursuant to Section
620.250 or a cumulative impact area within a permitted
site. '

Nothing in this Section shall limit underground
injection pursuant to a permit issued by the Agency
under the Act or issued by the Department of Mines and
Minerals under "An Act in relation to o0il, gas, coal
and other surface and underground resources and to
repeal an Act herein named" (Ill. Rev Stat. 1989, ch.
96 1/2, pars. 5401 et seqg., as amended).

Nothing in this Section shall limit the Board from
promulgating nondegradation provisions applicable to
particular types of facilities or activities which
impact upon groundwater, including but not limited to
landfills regulated pursuant to 35 Ill. Adm.
Code.Subtitle G.

Section 620.302 Applicability of Preventive Notification and

a)

b)

Preventive Response Activities

Preventive notification and preventive response as
specified in Sections 620.305 through 620.310 applies
to:

1) Class I groundwater under Section 62Q.210(a) (1),
(a) (2), or (a)(3) which is monitored by the
persons listed in subsection (b); or

2) Class III groundwater which is monitored by the
persons listed in subsection (b).

For purposes of subsection'(a), the persons that
conduct groundwater monitoring are:
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1) An owner or operator of a regulated entity for
which groundwater quality monitoring must be
performed pursuant to State or Federal law or
regulation (e.g. Sections 106 and 107 of the
Comprehensive Environmental Response, Compensation
and Liability Act, (42 U.S.C. 9601, et seq.);
Sections 3004 and 3008 of the Resource
Conservation and Recovery Act, (42 U.S.C. 69C1, et
seq.); Sections 4(q), 4(v), 12(g), 21(d), 21(f),
22.2(f), 22.2(m) and 22.18 of the Act; 35 Ill.
Adm. Code 724, 725, 730, 731, 750, 811 and 814.)"

2) An owner or operator of a public water supply well
who conducts groundwater quality monitoring; or

3) A state agency which is authorized to conduct, or
is the recipient of, groundwater quality
monitoring data (e.g., Illinois Environmental
Protection Agency, Department of Public Health,
Department of Conservation, Department of Mines
and Minerals, Department of Agriculture, Office of
State Fire Marshall or Department of Energy and
Natural Resources).

c) If a contaminant exceeds a standard set forth in
Section 620.410 or Section 620.430, the appropriate
remedy is corrective action and Sections 620.305 and
620.310 do not apply.

Section 620.305 Preventive Notification Procedures

a) Pursuant to groundwater quality monitoring as described
in Section 620.302, a preventive notification must
occur whenever a contaminant:

1) Listed under Section 620.310(a) (3) (A) is detected
(except due to natural causes) in Class I
groundwater; or

2) Denoted as a carcinogen under Section 620.410(b)
is detected in Class I groundwater; or

3) Subject to a standard under Section 620.430 is
detected (except due to natural causes) in Class
IITI groundwater.

b) When a preventive notification is required for
groundwater which is monitored by a regulated entity
for the subject contaminant, the owner or operator of
the site shall confirm the detection by resampling the
monitoring well. This resampling shall be made within
30 days of the date on which the first sample analyses
are received. The owner or operator shall provide a
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preventive notification to the appropriate regulatory
agency of the results of the resampling analysis within
30 days of the date on which the sample analyses are
received, but no later than 90 days after the results
of the first samples were received.

c) When a preventive notification is required for
groundwater which is monitored by a regulatory agency,
such agency shall notify the owner or operator of the
site where the detection has occurred. The owner or
operator shall confirm the detection by resampling
within 30 days of the date of the notice by the
regulatory agency. The owner or operator shall provide
preventive notification to the regulatory agency of the
results of the resampling analysis within 30 days of
the date on which the sample analyses are received, but
no later than 90 days after the results of the first
samples were received.

d) When a preventive notification of a confirmed detection
has been provided by an owner or operator pursuant to
this Section, additional detections of the same
contaminant do not require further notice, provided
that the groundwater quality conditions are
substantially unchanged or that preventive response is
underway for such contaminant.

Section 620.310 Preventive Response Activities
a) The following preventive assessment must be undertaken:
1) If a preventive notification under Section
620.305(c) 1is provided by a community water
supply:

A) The Agency shall notify the owner or operator
of any identified potential primary source,
potential secondary source, potential route, -
or community water supply well that is
located within 2,500 feet of the wellhead.

B) The owner or operator notified under
subsection (a) (1) (A) shall, within 30 days of
the date of issuance of such notice, sample
each water well or monitoring well for the
contaminant identified in the notice if the
contaminant or material containing such
contaminant is or has been stored, disposed,
or otherwise handled at the site. If a
contaminant identified under Section
620.305(a) is detected, then the well must be
resanpled within 30 days of the date on which
the first sample analyses are received. If a
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contaminant identified under Section
620.305(a) is detected by the resampling,
preventive notification must be given as set
forth in Section 620.305.

If the Agency receives analytical results
under subsection (a) (1) (B) that show a
contaminant identified under Section
620.305(a) has been detected, the Agency
shall:

i) Conduct a well site survey pursuant to
Section 17.1(d) of the Act, if such a
survey has not been previously conducted
within the last 5 years; and

ii) 1Identify those sites or activities which
represent a hazard to the continued
availability of groundwaters for public
use unless a groundwater protection
needs assessment has been prepared
pursuant to Section 17.1 of the Act.

If a preventive notification is provided under
Section 620.305(c) by a non-community water supply
or for multiple private water supply wells, the
Department of Public Health shall conduct a
sanitary survey within 1,000 feet of the wellhead
of a non-community water supply or within 500 feet
of the wellheads for multiple private water supply
wells.

If a preventive notification under Section
620.305(b) is provided by the owner or operator of
a regulated entity and the applicable standard in
Subpart D has not been exceeded:

A)

The appropriate regulatory agency shall
determine if any of the following occurs for
Class I: Potable Resource Groundwater:

i) The levels set forth below are exceeded
or are changed for pH:

Constituent Criterion
(mg/L)
para-Dichlorobenzene 0.005
ortho-Dichlorobenzene 0.01
Ethylbenzene 0.03
Phenols 0.001
Styrene 0.01
Toluene 0.04
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ii)

iii)

iv)

(Board Note:
not been listed in subsection (a) (3) (A) because the
standard is set at the PQL and any exceedence thereof
is a violation subject to corrective action.)

B)

C)

-48-
Xylenes 0.02

A statistically significant increase
occurs above background (as determined
pursuant to other regulatory procedures
(e.g., 35 Ill. Adm. Code 616, 724, 725
or 811)) for arsenic, cadmium, chromium,
cyanide, lead or mercury (except due to
natural causes); or for aldicarb,
atrazine, carbofuran, endrin, lindane
(gamma-hexachlor cyclohexane), 2,4-D,
1,1~dichloroethylene,
cis-1,2-dichloroethylene,
trans-1,2-dichloroethylene,
methoxychlor, monochlorobenzene,
2,4,5-TP (Silvex) and
1,1,1-trichloroethane.

For a chemical constituent of gasoline,
diesel fuel, or heating fuel, the
constituent exceeds the following:

Constituent Criterion
(mg/L)
BETX 0.095

For pH, a statistically significant
change occurs from background.

Constituents that are carcinogens have

The appropriate agency shall determine if, for
Class III: Special Resource Groundwater, the
levels as determined by the Board are exceeded.

The appropriate regulatory agency shall consider
whether the owner or operator reasonably
demonstrates that:

i)

ii)

The contamination is a result of contaminants
remaining in groundwater from a prior release
for which appropriate action was taken in
accordance with laws and regulations in
existence at the time of the release;

The source of contamination is not due to the
on-site release of contaminants; or
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iii) The detection resulted from error in
sampling, analysis, or evaluation.

D) The appropriate regulatory agency shall consider
actions necessary to minimize the degree and
extent of contamination.

The appropriate regulatory agency shall determine whether a
preventative response must be undertaken based on relevant
factors including, but not limited to, the considerations in
subsection (a) (3).

After completion of preventive response pursuant to
authority of an appropriate regulatory agency, the
concentration of a contaminant listed in subsection
(a) (3) (A) in groundwater may exceed 50 percent of the
applicable numerical standard in Subpart D only if the
- following conditions are met:

1) The exceedence has been minimized to the extent
practicable;
2) Beneficial use, as appropriate for the class of

groundwater, has been assured; and

3) Any threat to public health or the environment has been
minimized. :

Nothing in this Section shall in any way limit the authority
of the State or of the United States to require or perform
any corrective action process.
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SUBPART D: GROUNDWATER QUALITY STANDARDS
Section 620.401 Applicability
Groundwaters must meet the standards appropriate to the
groundwater's class as specified in this Subpart and the

nondegradation provisions of Subpart C.

Section 620.405 General Prohibitions Against Violations of
Groundwater Quality Standards

No person shall cause, threaten or allow the release of any
contamirfant to groundwater so as to cause a groundwater quality
standard set forth in this Subpart to be exceeded.

Section 620.410 Groundwater Quality Standards for Class I:
Potable Resource Groundwater

a) Inorganic Chemical Constituents‘
Except due to natural causes or as provided in Section

620.450, concentrations of the following chemical
constituents must not be exceeded in Class I

groundwater:

Constituent Units Standard
Arsenic mg/L 0.05
Barium mg/L 2
Boron mg/L 2
Cadmium mg/L 0.005
Chloride ng/L 200
Chromium _ ng/L 0.1
Cobalt ng/L 1
Copper mg/L 0.65
Cyanide ng/L 0.2
Fluoride mg/L 4.0
Iron ng/L 5
Lead ‘ mg/L 0.0075
Manganese mg/L 0.15
Mercury mg/L 0.002
Nickel mg/L 0.1
Nitrate as N ng/L 10
Radium-226 pCi/L 20
Radium-228 pCi/L 20
Selenium mg/L 0.05
Silver mg/L 0.05
Sulfate mg/L 400
Total Dissolved

Solids (TDS) mg/L 1,200
Zinc - mg/L 5
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b) Organic Chemical Constituents

Except due to natural causes or as provided in Section
620.450 or subsection (c), concentrations of the
following organic chemical constituents must not be
exceeded in Class I groundwater:

Constituent Standard

(mg/L)
Alachlor#* 0.002
Aldicarb 0.003
Atrazine 0.003
Benzene¥* 0.005
Carbofuran 0.04
Carbon Tetrachloridex* 0.005
Chlordane* 0.002
Endrin 0.002
Heptachlor* 0.0004
Heptachlor Epoxide* 0.0002
Lindane (Gamma-Hexachlor

cyclohexane) 0.0002
2,4-D 0.07
ortho-Dichlorobenzene 0.6
para-Dichlorobenzene 0.075
1,2-Dichloroethanex* 0.005
1,1-Dichloroethylene 0.007
cis-1,2-Dichloroethylene 0.07
trans-1,2-Dichloroethylene 0.1
1,2-Dichloropropane* 0.005
Ethylbenzene 0.7
Methoxychlor ' 0.04
Monochlorcbenzene 0.1
Pentachlorophenol#* 0.001
Phenols : 0.1
Polychlorinated Biphenyls (PCB's)

(as decachloro-bipehnyl) * 0.005
Styrene 0.1
2,4,5~-TP (Silvex) 0.05
Tetrachloroethylene* 0.005
Toluene 1
Toxaphene* 0.003
1,1,1-Trichloroethane 0.2
Trichloroethylene* 0.005
Vinyl Chloridex* 0.002
Xylenes 10

*Denotes a carcinogen.
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c)

da)

Complex Organic Chemical Mixtures

Concentrations of the following chemical constituents
of gasoline, diesel fuel, or heating fuel must not be
exceeded in Class I groundwater:

Constituent Standard
(mg/L)

Benzene#* 0.005

BETX 11.705

*Denotes a carcinogen.

pH

Except due to natural causes, a pH range of 6.5 - 9.0
units must not be exceeded in Class I groundwater.

Beta Particle and Photon Radioactivity

1) Except due to natural causes, the average annual
concentration of beta particle and photon
radioactivity from man-made radionuclides shall
not exceed a dose equivalent to the total body
organ greater than 4 mrem/year in Class I
groundwater. If two or more radionuclides are
present, the sum of their dose equivalent to the
total body, or to any internal organ shall not
exceed 4 mrem/year in Class I groundwater except
due to natural causes.

2) Except for the radionuclides listed in subsection
(e) (3), the concentration of man-made
radionuclides causing 4 mrem total body or organ
dose equivalent must be calculated on the basis of
a 2 liter per day drinking water intake using the
168-hour data in accordance with the procedure set
forth in NCRP Report Number 22, incorporated by
reference at in Section 620.125(a).

3) Except due to natural causes, the average annual
concentration assumed to produce a total body or
organ dose of 4 mrem/year of the following '
chemical constituents shall not be exceeded in
Class I groundwater:

Critical Standard
Constituent Organ (pCi/1)
Tritium Total body 20,000
Strontium-90 Bone marrow 8
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Section 620.420 Groundwater Quality Standards for Class II:
General Resource Groundwater
a) Inorganic Chemical Constituents
1) Except due to natural causes or as provided in

Section 620.450 or subsection (a) (3) or (4),
concentrations of the following chemical
constituents must not be exceeded in Class II
groundwater:

Constituent Standard
(mg/L)

Arsenic 0.2
Barium
Cadnium
Chromium
Cobalt
Cyanide
Fluoride
Lead
Mercury
Nitrate as N

o
18]

OO0
[
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2) Except as provided in Section 620.450 or
subsection (a) (3) or (d), concentrations of the
following chemical constituents must not be
exceeded in Class II groundwater: »

Constituent Standard
(mg/L)

Boron 2.0
Chloride 200
Copper 0.65
Iron 5
Manganese 10
Nickel 2
Selenium 0.05
Total Dissolved Solids

(TDS) 1,200
Sulfate 400
Zinc 10

3) The standard for any inorganic chemical
constituent listed in subsection (a) (2), for
barium, or for pH does not apply to groundwater
within fill material or within the upper 10 feet
of parent material under such fill material on a
site not within the rural property class for
which:
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A) Prior to the effective date of this Part,
surficial characteristics have been altered
by the placement of such fill material so as
to impact the concentration of the parameters
listed in subsection (a) (3), and any on-site
groundwater monitoring of such parameters is
available for review by the Agency.

B) On the effective date of this Part, surficial
characteristics are in the process of being
altered by the placement of such fill
material, which proceeds in reasonably
continuous manner to completion, so as to
impact the concentration of the parameters
listed in subsection (a}(3), and any on-site
groundwater monitoring of such parameters is
available for review by the Agency.

4) For purposes of subsection (a) (3), the term "fill
material" means clean earthen materials, slag,
ash, clean demolition debris, or other similar
materials.

b) Organic Chemical Constituents
1) Except due to natural causes or as provided in

Section 620.450 or subsection (b) (2) or (4),
concentrations of the following organic chemical
constituents must not be exceeded in Class II
groundwater:

Constituent Standard
(mg/L)

Alachlor#* 0.010
Aldicarb 0.015
Atrazine 0.015
Benzene* 0.025
Carbofuran 0.2
Carbon Tetrachloridex* 0.025
Chlordane#* : 0.01
Endrin 0.01
Heptachlor#* 0.002
Heptachlor Epoxidex* 0.001
Lindane (Gamma-Hexachlor

cyclohexane) 0.001
2,4-D 0.35
ortho-Dichlorobenzene 1.5
para-Dichlorobenzene 0.375
1,2-Dichloroethane* 0.025
1,1-Dichloroethylene 0.035
cis-1,2-Dichloroethylene 0.2
trans-1,2-Dichloroethylene 0.5
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1,2-Dichloropropane* 0.025
Ethylbenzene 1.0
Methoxychlor 0.2
Monochlorobenzene 0.5
Pentachlorophenol* 0.005
Phenols 0.1
Polychlorinated Biphenyls (PCB's)

(as decachloro-biphenyl) * 0.0C25
. Styrene 0.5
2,4,5-TP. 0.25
Tetrachloroethylene* 0.025
Toluene 2.5
Toxaphene* 0.015
1,1,1-Trichloroethane 1.0
Trichloroethylenex* 0.025
Vinyl Chloridex* 0.01
Xylenes 10
*Denotes a carcinogen.

2) The standards for pesticide chemical constituents

listed in subsection (b) (1) do not apply to
groundwater within 10 feet of the land surface,
provided that the concentrations of such
constituents result from the application of
pesticides in a manner consistent with the
requirements of the Federal Insecticide, Fungicide
and Rodenticide Act (7 U. S. C. 136 et seq.) and
the Illinois Pesticide Act (Ill. Rev. Stat. 1989,
ch. 5, pars. 801 et seq.).

c) Complex Organic Chemical Mixtures
Concentrations of the following organic chemical

constituents of gasoline, diesel fuel, or heating fuel
must not be exceeded in Class II groundwater:

Constituent Standard
(mg/L)

Benzene* 0.025

BETX 13.525

*Denotes a carcinogen.
d) pH
Except due to natural causes, a pH range of 6.5 - 9.0
units must not be exceeded in Class II groundwater that
is within 5 feet of the land surface.

Section 620.430 Groundwater Quality Standards for Class III:
Special Resource Groundwater
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Concentrations of inorganic and organic chemical constituents
must not exceed the standards set forth in Section 620.410,
except for those chemical constituents for which the Board has
adopted a standard pursuant to Section 620.260.

Section 620.440 Groundwater Quality Standards for Class IV:

a)

b)

Other Groundwater

Except as provided in subsections (b) or (c), Class 1IV:
Other Groundwater standards are equal to the existing
concentrations of constituents in groundwater.

For groundwater within a zone of attenuation as
provided in 35 I1l. Adm. Code 811 and 814, the
standards specified in Section 620.420 must not be
exceeded, except for concentrations of contaminants
within leachate released from a permitted unit.

For groundwater within a previously mined area, the
standards set forth in Section 620.420 must not be
exceeded, except for concentrations of TDS, chloride,
iron, manganese, sulfates, or pH. For concentrations
of TDS, chloride, iron, manganese, sulfates, or pH, the
standards are the existing concentrations.

Section 620.450 Alternative Groundwater Quality Standards

a)

Groundwater Quality Restoratioﬁ Standards

1) Any chemical constituent in groundwater within a
groundwater management zone is subject to this
Section.

2) Except as provided in subsections (a)(3) or
(a) (4), the standards as specified in Sections
620.410, 620.420, 620.430, and 620.440 apply to
any chemical constituent in groundwater within a
groundwater management zone.

3) Prior to completion of a corrective action
described in Section 620.250(a), the standards as
specified in Sections 620.410, 620.420, 620.430,
and 620.440 are not applicable to such released
chemical constituent, provided that the initiated
action proceeds in a timely and appropriate
manner. '

4)  After completion of a corrective action as

described in Section 620.250(a), the standard for
such released chemical constituent is:
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b)

5)

Coal

1)

2)

3)

A) The standard as set forth in Section 620.410,
620.420, 620.430, or 620.440, if the
concentration as determined by groundwater
monitoring of such constituent is less than
or equal to the standard for the appropriate
class set forth in those sections; or -

B) The concentration as determined by
groundwater monitoring, if such concentration
exceeds the standard for the appropriate
class set forth in Section 620.410, 620.420,
620.430, or 620.440 for such constituent,
and:

i) To the extent practicable, the
exceedence has been minimized and
beneficial use, as appropriate for the
class of groundwater, has been returned;
and

ii) Any threat to public health or the
environment has been minimized.

The Agency shall develop and maintain a listing of
concentrations derived pursuant to subsection
(a) (4) (B). This list shall be made available to

. the public and be updated periodically, but no

less frequently than semi-annually. This listing
shall be published in the Environmental Register.

Reclamation Groundwater Quality Standards

Any inorganic chemical constituent or pH in
groundwater, within an underground ccal mine, or
within the cumulative impact area of groundwater
for which the hydrologic balance has been
disturbed from a permitted coal mine area pursuant
to the Surface Coal Mining Land Conservation and
Reclamation Act (Il1l. Rev. Stat. 1989, ch. 96 1/2,
pars. 7901.1 et seq., as amended) and 62 Ill. Adn.
Code 1700 through 1850, is subject to this
Section.

Prior to completion of reclamation at a coal mine,
the standards as specified in Sections 620.410(a)
and (d), 620.420(a) and (e), 620.430 and 620.440
are not applicable to inorganic constituents and
pH.

After completion of reclamation at a coal mine,

the standards as specified in Sections 620.410(a)
and (d), 620.420(a), 620.430, and 620.440 are
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applicable to inorganic constituents and pH,
except:
A) The concentration of total dissolved solids

B)

C)

{(TDS) must not exceed:

i) The post-reclamation concentration or
3000 mg/L, whichever is less, for
groundwater within the permitted area;
or

ii) The post-reclamation concentration ot
TDS must not exceed the post-reclamation
concentration or 5000 mg/L, whichever is
less, for groundwater in underground
coal mines and in permitted areas
reclaimed after surface coal mining if
the Illinois Department of Mines and
Minerals and the Agency have determined
that no significant resource groundwater
existed prior to mining (62 Ill. Adm.
Code 1780.21(f) and (g)); and

For chloride, iron, manganese and sulfate,
the post-reclamation concentration within the
permitted area must not be exceeded.

For pH, the post-reclamation concentration
within the permitted area must not be
exceeded within Class I: Potable Resource
Groundwater as specified in Section
620.210(a) (4) .

A refuse disposal area (not contained within the
area from which overburden has been removed) is
subject to the inorganic chemical constituent and
PH requirements of:

A)

B)

C)

35 I1l. Adm. Code 303.203 for such area that
was placed into operation after February 1,
1983, and before the effective date of this
Part, provided that the groundwater is a
present or a potential source of water for
public or food processing;

Section 620.440(c) for such area that was
placed into operation prior to February 1,
1983, and has remained in continuous
operation since that date; or

Subpart D for such area that is placed into

operation on or after the effective date of
this Part.
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5)

6)

7)

50—

For a refuse disposal area (not contained within
the area from which overburden has been removed)
that was placed into operation prior to February
1, 1983, and is modified after that date to
include additional area, this Section applies to
the area that meets the requirements of subsection
(b) (4) (C) and the following applies to the
additional area:

A) 35 Il1l. Adm. Code 303.203 for such additional
refuse disposal area that was placed into
operation after February 1, 1983, and before
the effective date of this Part, provided
that the groundwater is a present or a
potential source of water for public or food
processing; and

B) Subpart D for such additional area that was
placed into operation on or after the
"effective date of this Part.

A coal preparation plant (not located in an area
from which overburden has been removed) which
contains slurry material, sludge or other
precipitated process material, is subject to the
inorganic chemical constituent and pH requirements
of:

A) 35 I1l. Adm. Code 303.203 for such plant that
was placed into operation after February 1,
1983, and before the effective date of this
Part, provided that the groundwater is a
present or a potential source of water for
public or food processing;

B) Section 620.440(c) for such plant that was
placed into operation prior to February 1,
1983, and has remained in continuous
operation since that date; or

C) Subpart D for such plant that is placed into
operation on or after the effective date of
this Part.

For a coal preparation plant (not located in .an
area from which overburden has been removed) which
contains slurry material, sludge or other
precipitated process material, that was placed
into operation prior to February 1, 1983, and is
modified after that date to include additional
area, this Section applies to the area that meets
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the requirements of subsection (b) (6) (C) and the
following applies to the additional area:

A)

B)

35 Il1l. Adm. Code 303.203 for such additional
area that was placed into operation after
February 1, 1983, and before the effective
date of this Part, provided that the
groundwater is a present or a potential
source of water for public or food
processing; and

Subpart D for such additional area that was
placed into operation on or after the
effective date of this Part.
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SUBPART E:

GROUNDWATER MONITORING AND ANALYTICAL PROCEDURES

Section 620.505 Compliance Determination

a)

Compliance with standards at a site is to be determined
as follows:

1)

2)

3)

4)

5)

For a structure (e.g., buildings), at the closest
practical distance beyond the outermost edge for
the structure.

For groundwater that underlies a potential primary
or secondary source, the outermost edge as
specified in Section 620.240(e) (1).

For groundwater that underlies a coal mine refuse
disposal area, a coal combustion waste disposal
area, or an impoundment that contains sludge,
slurry, or precipitated process material at a coal
preparation plant, the outermost edge as specified
in Section 620.240(f) (1) or location of monitoring
wells in existence as of the effective .date of
this Part on a permitted site.

For a groundwater management zone, as specified in
a corrective action process.

At any point at which groundwater monitoring is
conducted using any water well or monitoring well
that meets the following conditions:

A) For a potable well other than a community
water supply well, a construction report has
been filed with the Department of Public
Health for such potable well, or such well
has been located and constructed (or
reconstructed) to meet the Illinois Water
Well Construction Code (Ill. Rev. Stat. 1989,
ch. 111 1/2, pars. 116.111 et seqg., as
amended) and 35 Ill. Adm. Code 920.

B) For a community water supply well, such well
has been permitted by the Agency, or has been
constructed in accordance with 35 Ill. Adm..
Code 602.115.

C) For a water well other than a potable water
well (e.g., a livestock watering well or an
irrigation well), a construction report has
been filed with the Department of Public
Health or the Department of Mines and
Minerals for such well, or such well has been
located and constructed (or reconstructed) to
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meet the Illinois Water Well Construction
Code (Ill. Rev. Stat. 1989, ch. 111 1/2,
pars. 116.111 et seq., as amended) and 35
I1l. Adm. Code 920.

D) For a monitoring well, such well meets the
following requirements:

i) Construction must be done in a manner
that will enable the collection of
groundwater samples;

ii) cCasings and screens must be made from
durable material resistant to expected
chemical or physical degradation that do
not interfere with the gquality of
groundwater samples being collected; and

iii) The annular space opposite the screened
section of the well (i.e., the space
between the bore hole and well screen)
must be filled with gravel or sand if
necessary to collect groundwater
samples. The annular space above and
below the well screen must be sealed to
prevent migration of water from adjacent
formations and the surface to the
sanmpled depth.

b) For a spring, compliance with this Subpart shall be
determined at the point of emergence.
Section 620.510 Monitoring and Analytical Requirements
a) Representative Samples
A representative sample must be taken from locations as
specified in Section 620.505.
b) Sampling and Analytical Procedures

1)

Samples must be collected in accordance with the
procedures set forth in the documents pertaining
to groundwater monitoring and analysis, "Methods
for Chemical Analysis of Water and Wastes,
"Methods for the Determination of Organic
Compounds in Drinking Water", "Practical Guide for
Ground-Water Sampling", "Test Methods for
Evaluating Solid Wastes, Physical/Chemical
Methods" (SW-846), "Techniques of Water Resources
Investigations of the United States Geological
Survey, Guidelines for Collection and Field
Analysis of Ground-Water Samples for Selected
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c)

2)

3)

Unstable Constituents", incorporated by reference
at Section 620.125 or other procedures adopted by
the appropriate regulatory agency.

Groundwater elevation in a groundwater monitoring
well must be determined and recorded when
necessary to determine the gradient.

The analytical methodology used for the analysis
of constituents in Subparts C and D must be
consistent with both of the following:

A) The methodology must have a PQL at or below
the preventive response levels of Subpart C
or the groundwater standard set forth in
Subpart D, whichever is applicable; and

B) The methodology must be consistent with
methodolugies contained in "Methods for
Chemical Analysis of Water and Wastes",
"Methods for the Determination of Organic
Compounds in Drinking Water", "Practical
Guide for Ground-Water Sampling", "Test
Methods for Evaluating Solid Wastes,
Physical/Chemical Methods" (SW-846),
"Techniques of Water Resources Investigations
of the United States Geological Survey,
Guidelines for Collection and Field Analysis
of Ground-Water Samples for Selected Unstable
Constituents", incorporated by reference at
Section 620.125.

Reporting Requirements

At a
must
for:

1)

2)

3)

4)

minimum, groundwater monitoring analytical results
include information, procedures and techniques

Sample collection (including but not limited to
name of sample collector, time and date of the
sample, method of collection, and identification
of the monitoring location);

Sample preservation and shipment (including but
not limited to field quality control);

Analytical procedures (including but not limited
to the method detection limits and the PQLs); and

Chain of custody control.
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SUBPART F: HEALTH ADVISORIES

Section 620.601 Purpose of a Health Advisory

This Subpart establishes procedures for the issuance of a Health
Advisory that sets forth guidance levels that, in the absence of
standards under Section 620.410, must be considered by the Agency

in:

a)

b)

c)

d)

Establishing groundwater cleanup or action levels
whenever there is a release or substantial threat of a
release of:

1) A hazardous substance or pesticide; or

2) Other contaminant that represents a significant
hazard to public health or the environment.

Determining whether the community water supply is
taking its raw water from a site or source consistent
with the siting and source water requirements of 35
J1l. Adm. Code 611.114 and 611.115.

Developing Board rulemaking proposals for new or
revised numerical standards.

Evaluating mixtures of chemical substances.

Section 620.605 Issuance of a Health Advisory

a)

b)

The Agency shall issue a Health Advisory for a chemical
substance if all of the following conditions are met:

1) A cohmunity water supply well is sampled and a
substance is detected and confirmed by resampling;

2) There is no standard under Section 620.410 for
such chemical substance; and

3) The chemical substance is toxic or harmful to
human health according to the procedures of
Appendix A, B, or C.

The Health Advisory must contain a general description
of the characteristics of the chemical substance, the

potential adverse health effects, and a guidance level
to be determined as follows:

1) If disease or functional impairment is caused due
to a physiological mechanism for which there is a
threshold dose below which no damage occurs, the
guidance level for any such substance is the
Maximum Contaminant Level Goal ("MCLG"), adopted
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by USEPA for such substance, 56 Fed. Reg. 26460~
26564, and 56 Fed. Reg. 3526-35387, incorporated by
reference, at Section 620.125. If there is no MCLG
for the substance, the guidance level is the Human
Threshold Toxicant Advisory Concentration for such
substance as determined in accordance with
Appendix A, unless the concentration for such
substance is less than .the lowest appropriate PQL
specified in "Test Methods for Evaluating Solid
Wastes, Physical/Chemical Methods", EPA
Publication No. SW-846 (SW-846), incorporated by
reference at Section 620.125 for the substance.

If the concentration for such substance is less
than the lowest appropriate PQL for the substance
specified in SW-846, incorporated by reference at
Section 620.125, the guidance level is the lowest
appropriate PQL.

2) If the chemical substance is a carcinogen, the
guidance level for any such chemical substance is
the lowest appropriate PQL specified in SwW-846,
incorporated by reference at Section 620.125 for
such substance.

Section 620.610 Publishing Health Advisories

a)

b)

The Agency shall publish the full text of each Health
Advisory upon issuance and make the document available
to the public.

The Agency shall publish and make available to the
public, at intervals of not more than 6 months, a
comprehensive and up-to-date summary list of all Health
Advisories.

Section 620.615 Additional Health Advice for Mixtures of

a)

b)

Similar-Acting Substances

The need for additional health advice appropriate to
site-specific conditions shall be determined by the
Agency when mixtures of chemical substances are
detected, where two or more of the chemical substances
are s1m11ar —~acting in their toxic or harmful
physiological effect on the same specific -organ or
organ system.

If mixtures of similar-acting chemical substances are
present, the procedure for evaluating the mixture of
such substances is specified in accordance with
Appendices A, B, and C.
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Section 620.Appendix A Procedures for Determining Human

Threshold Toxicant Advisory
Concentration for Class I: Potable
Resource Groundwater

Calculating the Human Threshold Toxicant Advisory
Concentration

For those substances for which USEPA has not adopted a
Maximum Contaminant Level Goal ("MCLG"), the Human
Threshold Toxicant Advisory Concentration is calculated
as follows:

HTTAC = RSC x ADE/W
Where:

HTTAC = Human Threshold Toxicant Advisory
Concentration in milligrams per liter (mg/L);

RSC = Relative contribution of the amount of
the exposure to a chemical via drinking water
when compared to the total exposure to that
chemical from all sources. Valid chemical-
specific data shall be used if available. If
valid chemical-specific data are not °
available, a value of 20% (=0.20) must be
used;

ADE = Acceptable Daily Exposure of substance
in milligrams per day (mg/d) as determined
pursuant to subsection (b); and

W = Per capita daily water consumption equal
to 2 liters per day (L/4).

Procedures for Determining Acceptable Daily Exposures
for Class I: Potable Resource Groundwater

1)

2)

The Acceptable Daily Exposure (ADE) represents the
maximum amount of a threshold toxicant in
milligrams per day (mg/d) which if ingested daily
for a lifetime results in no adverse effects to
humans. Subsections (b)(2) through (b) (6) list,
in prescribed order, methods for determining the
ADE in Class I: Potable Resource Groundwater.

For those substances for which the USEPA has
derived a Verified Oral Reference Dose for humans,
USEPA's Reference Dose given in milligrams per
kilogram per day (mg/kg/d), as determined in
accordance with methods provided in National
Primary and Secondary Drinking Water Regulations;
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3)

4)

5)

Final Rule, 56 Fed. Reg. 3526-3597, (January 30,
1991), incorporated by reference at Section
620.125, must be used. The ADE equals the product
of multiplying the Reference Dose by 70 kilograms
(kg), which is the assumed average weight of an
adult human.

For those substances for which a no observed
adverse effect level for humans (NOAEL~-H) exposed
to the substance has been derived, the ADE equals
the product of multiplying one-tenth of the
NOAEL-~H given in milligrams of toxicant per
kilogram of body weight per day (mg/kg/d) by the
average weight of an adult human of 70 kilograms
(kg). If two or more studies are available, the
lowest NOAEL-H must be used in the calculation of
the ADE.

For those substances for which only a lowest
observed adverse effect level for humans (LOAEL-H)
exposed to the substance has been derived,
one-tenth the LOAEL-H must be substituted for the
NOAEL-H in subsection (b) (3).

For those substances for which a no observed
adverse effect level has been derived from studies
of mammalian test species (NOAEL-A) exposed to the
substance, the ADE equals the product of
multiplying 1/100 of the NOAEL-A given in
milligrams toxicant per kilogram of test species
weight per day (mg/kg/d) by the average weight cof
an adult human of 70 kilograms (kg). Preference
will be given to animal studies having High
Validity, as defined in subsection (c), in the
order listed in that subsection. Studies having a
Medium Validity must be considered if no studies
having High Validity are available. If studies of
Low Validity must be used, the ADE must be
calculated using 1/1000 of the NOAEL-A having Low
Validity instead of 1/100 of the NOAEL-A of High
or Medium Validity, except as described in
subsection (b)(6). If two or more studies among
different animal species are equally valid, the
lowest NOAEL-A among animal species must be used
in the calculation of the ADE. Additional
considerations in selecting the NOAEL-A include:

A) If the NOAEL-A is given in milligrams of
toxicant per liter of water consumed (mg/L),
prior to calculating the ADE the NOAEL-A must
be multiplied by the average daily volume of
water consumed by the mammalian test species
in liters per day (1/d) and divided by the
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average weight of the mammalian test species
in kilograms (kg). ’

B) If the NOAEL-A is given in milligrams of
toxicant per kilogram of food consumed
(mg/kg), prior to calculating the ADE, the
NOAEL-A must be multiplied by the average
amount in kilograms of food consumed daily by
the mammalian test species (kg/d) and divided
by the average weight of the mammalian test
species in kilograms (kg).

Cc) If the mammalian test species was not exposed
- to the toxicant each day of the test period,
the NOAEL-A must be multiplied by the ratio
of days of exposure to the total days of the
test period.

D) If more than one equally valid NOAEL-A is
available for the same mammalian test
species, the best available data must be
used. . '

For those substances for which a NOAEL-A is not
available but the lowest observed adverse effect
level (LOAEL-A) has been derived from studies of
mammalian test species exposed to the substance,’
one-tenth of the LOAEL-A may be substituted for
the NOAEL-A in subsection (b) (5). The LOAEL-A must
be selected in the same manner as that specified.
in subsection (b)(5). One-tenth the LOAEL-A from
a study determined to have Medium Validity may be
substituted for a NOAEL-A in subsection (b) (3) if
the NOAEL-A is from a study determined to have Low
Validity, or if the toxicity endpoint measured in
the study having the LOAEL-A of Medium Validity is
determined to be more biologically relevant than
the toxicity endpoint measured in the study having
the NOAEL-A of Low Validity.

c) Procedures for Establishing Validity of Data from
Animal Studies

1)

High Validity Studies .

A) High validity studies use a route of exposure
by ingestion or gavage, and are based upon:

i) . Data from animal carcinogenicity studies
with a minimum of 2 dose levels and a
control group, 2 species, both sexes,
with 50 animals per dose per sex, and at
least 50 percent survival at 15 months
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2)

in mice and 18 months in rats and at
least 25 percent survival at 18 months
in mice and 24 months in rats;

ii) Data from animal chronic studies with a
minimum of 3 dose levels and a control
group, 2 species, both sexes, with 40
animals per dose per sex, and at least
50 percent survival at 15 months in mice
and 18 months in rats and at least 25
percent survival at 18 months in mice
and 24 months in rats, and a
well-defined NOAEL; or

iii) Data from animal subchronic studies with
a minimum of 3 dose levels and control,
2 species, both sexes, 4 animals per
dose per sex for non-rodent species or
10 animals per dose per sex for rodent
species, a duration of at least 5% of
the test species' lifespan, and a
well-defined NOAEL.

Supporting studies which reinforce the
conclusions of a study of Medium Validity may
be considered to raise such a study to High
Validity.

Medium Validity Studies

Medium validity studies are based upon:

a)

B)

C)

Data from animal carcinogenicity, chronic, or
subchronic studies in which minor deviations
from the study design elements required for
a High Validity Study are found, but which
otherwise satisfy the standards for a High
Validity Study;

Data from animal carcinogenicity and chronic
studies in which at least 25 percent survival
is reported at 15 months in mice and 18
months in rats (a lesser survival is
permitted at the conclusion of a longer
duration study, but the number of surviving
animals should not fall below 20 percent per
dose per sex at 18 months for mice and 24
months for rats), but which otherwise satisfy
the standards for a High Validity Study;

Data from animal subchronic or chronic

studies in which a Lowest Observable Adverse
Effect Level (LOAEL) is determined, but which
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otherwise satisfy the standards for a High
Validity Study; or

D) Data from animal subchronic or chronic
studies which have an inappropriate route of
exposure (for example, intraperitoneal
injection or inhalation) but which otherwise
satisfy the standards for a High Vvalidity
Study, with correction factors for conversion
to the oral route.

Low Validity Studies
Low validity studies are studies not meeting the

standards set forth in subsection (c) (1) or

(c) (2).
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Section 620.Appendix B Procedures for Determining Hazard

b)

d)

Indices for Class I: Potable Resource
. Groundwater for Mixtures of
Similar-Acting Substances

This appendix describes procedures for evaluating
mixtures of similar-acting substances which may be
present in Class I: Potable LResource Groundwaters.
Except as provided otherwise in subsection (c),
subsections (d) through (h) describe the procedure for
determining the Hazard Index for mixtures of
similar-acting substances.

For the purposes of this appendix, a "mixture" means
two or more substances which are present in Class I:
Potable Resource Groundwater which may or may not be
related either chemically or commercially, but which
are not complex mixtures of related isomers and
congeners which are produced as commercial products
(for example, PCBs or technical grade chlordane).

The following substances listed in Section 620.410 are
mixtures of similar acting substances:

1) Mixtures of ortho-Dichlorobenzene and
para-Dichlorobenzene. The Hazard Index ("HI") for
such mixtures is determined as follows:

HI = [ortho-Dichlorobenzene]\0.6 +
[para-Dichlorobenzene]\0.075

2) Mixtures of 1,1-Dichloroethylene and
1,1,1-trichloroethane. The Hazard Index ("HI")
for such mixtures is determined as follows:

HI = [1,1-Dichloroethylene}\0.007 +
[1,1,1-trichloroethane]\0.2

When two or more substances occur together in a
mixture, the additivity of the toxicities of some or
all of the substances will be considered when
determining health-based standards for Class I: Potable
Resource Groundwater. This is done by the use of a
dose addition model with the development of a Hazard
Index for the mixture of substances with similar-acting
toxicities. This method does not address synergism or
antagonism. Guidelines for determlnlng when the dose
addition of similar-acting substances is appropriate
are presented in Appendix C.
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e)

f)

g9)

h)

The Hazard Index is calculated as follows:
HI = [A]\ALA + [BJ\ALB + . . . [I]\ALI
Where:
HI = Hazard Index, unitless.

[A], [B], [I] = Concentration of each
similar-acting substance in groundwater in
milligrams per liter (mg/L).

ALA, ALB, ALI = The acceptable level of each
similar-acting substance in the mixture in
milligrams per liter (mg/L).

For substances which are considered to have a threshold
mechanism of toxicity, the acceptable level is:

1) The standards listed in Section 620.410; or

2) For those substances for which standards have not
been established in Section 620.410, the Human
Threshold Toxicant Advisory Concentration (HTTAC)
as determined in Appendix A.

For substances which are carcinogens, the acceptable
level is:

1) The standards listed in Section 620.410; or

2) For those substances for which standards have not
‘been established under Section 620.410, the lowest
appropriate PQL of USEPA-approved analytical
methods specified in SW-846, incorporated by
reference at Section 620.125, for each substance.

Since the assumption of dose addition is most properly
applied to substances that induce the same effect by
similar modes of action, a separate HI must be
generated for each toxicity endpoint of concern.

In addition to meeting the individual substance

objectives, a Hazard Index must be less than or equal
to 1 for a mixture of similar-acting substances.
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Section 620.Appendix C Guidelines for Determining When Dose

b)

Addition of Similar-Acting Substances in
Class 1I: Potable Resource Groundwaters
is Appropriate

Substances must be considered similar-acting if:

1) The substances have the same target in an organism.
(for example, the same organ, organ system,
receptor, or enzyne).

2) The substances have the same mode of toxic action.
These actions may include, for example, central
nervous system depression, liver toxicity, or
cholinesterase inhibition.

Substances that have fundamentally different mechanisms
of toxicity (threshold toxicants vs. carcinogens) must
not be considered similar-acting. However, carcinogens
which also cause a threshold toxic effect should be
considered in a mixture with other similar-acting
substances having the same threshold toxic effect. 1In
such a case, an Acceptable Level for the carcinogen
must be derived for its threshold effect, using the
procedures described in Appendix A.

Substances which are components of a complex mixture of
related compounds which are produced as commercial
products (for example, PCBs or technical grade
chlordane) are not mixtures, as defined in Appendix B.
Such complex mixtures are equivalent to a single
substance. In such a case, the Human Threshold
Toxicant Advisory Concentration may be derived for
threshold effects of the complex mixture, using the .
procedures described in Appendix A, if valid
toxicological or epidemiological data are available for
the complex mixture. If the complex mixture is a
carcinogen, the Health Advisory Concentration is the
lowest appropridte PQL of USEPA-approved analytical

" methods specified in SW-846, incorporated by reference

at Section 620.125.
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Section 620.Appendix D Confirmation of an Adequate Corrective
Action Pursuant to 35 Ill. Adm. Code
620.250 (a) (2).

Pursuant to 35 Ill. Adm. Code 620.250(a) if an owner or operator
provides a written confirmation to the Agency that an adequate
corrective action, equivalent to a corrective action process
approved by the Agency, is being undertaken in a timely and
appropriate manner, then a groundwater management zone may be
established as a three-dimensional region containing groundwater
being managed to mitigate impairment caused by the release of
contaminants from a site. This document provides the form in
which the written confirmation is to be submitted to the Agency.

Note 1. Parts I and II are to be submitted to IEPA at the time
that the facility claims the alternative groundwater
standards. Part III is to be submitted at the
completion of the site investigation. At the
completion of the corrective process, a final report is
to be filed which includes the confirmation statement
included in Part IV.

Note 2. The issuance of a permit by IEPA's Division of Air
Pollution Control or Water Pollution Control for a
treatment system does not imply that the Agency has
approved the corrective action process.

Note 3. If the facility is conducting a cleanup of a unit which
is subject to the requirements of the Resource
Conservation and Recovery Act (RCRA) or the 35 Ill.
Adm. Code 731 regulations for Underground Storage
Tanks, this confirmation process is not applicable and
cannot be used.

Note 4. If the answers to any of these questions require
explanation or clarification, provide such in an
attachment to this document.

Part I. Facility Information

Facility Name
Facility Address

County
Standard Industrial Code (SIC)

1. Provide a general description of the type of industry,
products manufactured, raw materials used, location and
size of the facility.

2. What specific units (operating or closed) are present

at the facility which are or were used to manage waste,
hazardous waste, hazardous substances or petroleum?
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w0
B

Landfill

Surface Impoundment

Land Treatment

Spray Irrigation

Waste Pile

Incinerator

Storage Tank {(above ground)
Storage Tank (underground)
Container Storage Area
Injection Well

Water Treatment Units
Septic Tanks

French Drains

Transfer Station

Other Units (Please describe)

Provide an extract from a USGS topographic or county
map showing the location of the site and a more
detailed scaled map of the facility with each waste
management unit identified in Question 2 or
known/suspected source clearly identified. Map scale
must be specified and the location of the facility must
be provided with respect to Township, Range and
Section.

Has the facility ever conducted operations which
involved the generation, manufacture, processing,
transportation, treatment, storage or handling of
"hazardous substances" as defined by the Illinois
Environmental Protection Act? Yes No If
the answer to this question is "yes" generally describe
these operations.

Has the facility generated, stored or treated hazardous
waste as defined by the Resource Conservation and _
Recovery Act? Yes No If the answer to
this gquestion is "yes" generally describe these
operations.

Has the facility conducted operations which involved
the processing, storage or handling of petroleum?

Yes No If the answer to this questions is
"yves" describe these operations.

Has the facility ever held any of the following
permits?

a. Permits for any waste storage, waste treatment or
waste disposal operation. Yes No 1f
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the answer to this question is "yes", identify the
IEPA permit numbers.

b. Interim Status under the Resources Conservation
and Recovery Act (filing of a RCRA Part A
application). Yes No If the answer
to this question is "yes", attach a copy of the
last approved Part A application. o

c. RCRA Part B Permits. Yes No If the
answer to this question is "yes", identify the
permit log number.

Has the facility ever conducted the closure of a RCRA
hazardous waste management unit? Yes No ’

Have any of the following State or federal government
actions taken place for a release at the facility?

a. Written notification regarding known, suspected or
alleged contamination on or emanating from the
property (e.g., a Notice pursuant to Section 4(q)
of the Environmental Protection Act)? Yes
No If the answer to ths question is "yes",
identify the caption and date of issuance.

b. Consent Decree or Order under RCRA, CERCLA, EPAct
Section 22.2 (State Superfund), or EPAct Section
21(f) (State RCRA). Yes No

c. If either of Items a or b were answered by
checking "yes", is the notice, order or decree
still in effect? Yes No

What groundwater classification will the facility be
subject to at the completion of the remediation?

Class I Class II Class III
Class IV If more than one Class applies, please:
explain.

Describe the circumstances which the release to
groundwater was identified.

Based on my inquiry of those persons directly responsible for
gathering the information, I certify that the information
submitted is, to the best of my knowledge and belief, true and

accurate.
Facility Name Signature of Owner/Operator
Location of Facility Name of Owner/Operator
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EPA Identification Number Date
PART II: Release Information
1. Identify the chemical constituents released to the

groundwater. Attach additional documents as necessary.

Chemical Description . Chemical Abstract No.
2. Describe how the site will be investigated to determine

the source or sources of the release.

3. Describe how groundwater will be monitored to determine
the rate and extent of the release.

4. Has the release been contained on-site at the facility?

5. Describe the groundwater monitoring network and
groundwater and soil sampling protocols in place at the
facility.

6. Provide the schedule for investigation and monitoring.

7. Describe the laboratory quality assurance program

utilized for the investigation.

8. Provide a summary of the results of available soil
testing and groundwater monitoring associated with the
release at the facility. The summary of results should
provide the following information: dates of sampling;
types of samples taken (soil or water); locations and
depths of samples; sampling and analytical methods;
analytical laboratories used; chemical constituents for
which analyses were performed; analytical detection
limits; and concentrations of chemical constituents in
ppm (levels below detection should be identified as
"ND") .

Based on my inquiry of those persons directly responsible for
gathering the information, I certify that the information
submitted is, to the best of knowledge and belief, true and
accurate and confirm that the actions identified herein will be
undertaken in accordance with the schedule set forth herein.

Facility Name Signature of Owner/Operator
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Location of Facility Name of Owner/Operator
EPA Identification Number Date
Part III: Remedy Selection Information

1. Describe the selected remedy.

2. Describe other remedies which were considered and why
they were rejected.

3. Will waste, contaminated so0il or contaminated
groundwater be removed from the site in the course of
this remediation? Yes No If the answer
to this question is "yes", where will the contaminated
material be taken?

4. Describe how the selected remedy will accomplish the
maximum practical restoration of beneficial use of
groundwater.

5. Describe how the selected remedy will minimize any
threat to public health or the environment.

6. Describe how the selected remedy will result in
compliance with the applicable groundwater standards.

7. Provide a schedule for design, construction and
operation of the remedy, including dates for the start
and completion. '

8. Describe how the remedy will be operated and
maintained.

9. Have any of the following permits been issued for the

remediation?

a. Construction or Operating permit from the Division
of Water Pollution Control. Yes No

b. Land treatment permit from the Division of Water
Pollution Control. Yes No If the

answer to this question is "yes", identify the
permit number.

c. Construction or Operating permit from the Division
of Air Pollution Control. Yes No If
the answer to this question is "yes", identify the
permit number.
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10. How will groundwatef at the facility be monitored
following completion of the remedy to ensure that the
groundwater standards have been attained?

Based on my inquiry of those persons directly responsible for
gathering the information, I certify that the information
submitted is, to the best of my knowledge and belief, true and
accurate and confirm that the actions identified herein will be
undertaken in accordance with the schedule set forth herein.

Facility Name Signature of Owner/Operator
Location of Facility Name of Owner/Operator
EPA Identification Number Date

PART IV: Completion Certification

This certification must accompany documentation which includes
soil and groundwater monitoring data demonstrating successful
completion of the corrective process described in Parts I-III.

Facility Name
Facility Address

County
Standard Industrial Code (SIC)
Date

Based on my ingquiry of those persons directly responsible for
gathering the information, I certify that an adequate corrective
action, equivalent to a corrective action process approved by the
Agency, has been undertaken and that the following restoration
concentrations are being met:

Chemical Concentration
Chemical Name Abstract No. (mg/1)
Facility Name Signature of Owner/Operator
Location of Facility Name of Owner/Operator
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EPA Identification Number Date

IT IS SO ORDERED.
Board Member J.D. Dumelle concurred.
I, Dorothy M. Gunn, Clerk of the Illinois Pollution Control

Board, hereby certify that the above Opinion and Order was
adopted on the 7T day of oy bR A , 1991, by

a vote of 7-o . (
5;%<;}:;;,4952£7 427}) //Czi;4<x/7

Dorothy M. ??hn, Clerk
1u

Illinois Po! tion Control Board
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Attachment 1. Recommended Default Exposure Factors (2014)

Symbol Definition (units) Previous Default Value Gty Source of current recommendation Source of previous recommendation
Recommended Value
Ingestion and Dermal Contact Rates
T B W (e e U.S. EPA 2011a, Tables 3-15 and 3-33; weighted
IRW, N 9 9 1 0.78 average of 90th percentile consumer-only ingestion of |U.S. EPA 1989 (Exhibit 6-11)
Rate - Child (L/day) o .
drinking water (birth to <6 years)
Resident Drinking Water Ingestion U.S. EPA 2011a, Table 3-33; 90th percentile of -
IRW, . ; - S .S. -
a Rate - Adult (L/day) 2 22 consumer-only ingestion of drinking water (= 21 years) S, B 2S5 (1T G-A1)
Resident Soil Ingestion Rate - U.S. EPA 2011a (Table 5-1); "upper-bound values™
IRS, - . . ; - .S. .
¢ Child (mg/day) 200 A0 accounting for both soil and dust ingestior ULS: EPA d2kia (g 19))
Resident Soil Ingestion Rate - U.S. EPA 1991a (pp. 6 and 15); EFH 2011 only
IRS, . .S. .
a Adult (mg/day) 200 200 provides a central tendency value U8, BPA 1ERHa e, 78)
IR Indoor Worker Soil Ingestion Rate 50 50 U.S.'EPA 1991a (pp. 9-10, 15); EFH 2011 values not U.S. EPA 1991a (pg. 15)
(mg/day) provided
Outdoor Worker Soil Ingestion U.S. EPA 1991a (pg. 15), same as adult resident; EFH
IR X .S. .
ow Rate (mg/day) 1 200 2011 value not provided ULS: EAA dekella (- 1)
U.S. EPA 2011a, Tables 7-2 and 7-8; weighted average
of mean values for head, hands, forearms, lower legs,
Resident skin surface area - child i
SA. |2 in su i 2.800 2,373 and feet (male and' female. birth to < 6 ye.ars)(foree_lrm U.S. EPA 2002 (Exhibit 1-2)
(cm®) and lower leg-specific data used when available, ratios
for nearest available age group used elsewhere (per
EPA 2011b))
U.S. EPA 2011a, Tables 7-2 and 7-12; weighted
average of mean values for head, hands, forearms,
Resident skin surface area - adult
SA., I 5,700 6,032 and lower legs (mgl(? and female, 21+ years)(forearm S. EPA 2002 (Exhibit 1-2)
(cm®) and lower leg-specific data used for males and female
lower leg; ratio of male forearm to arm applied to
female arm data).
US EPA 2011a, Table 7-2; weighted average of mean
Worker skin surface area - adult
SAcw * in su ul 3,300 3,527 values for head, hand-s,-and forearms (male and U.S. EPA 2002 (Exhibit 1-2)
(cm?) female, 21+years) (similar assumptions for forearms
as used in EPA 2011b)
Resident Water Surface area - .S. , .9; i .
SAwe i ) 6,600 6,365 U.S. EPA 2011a, Table 7.9 wglghted average of mean U.S. EPA 2004 (Exhibit 3-2)
child (cm?) values for male and female children <6 years.
Resident Water Surface area - U.S. EPA 2011a, Table 7.9; weighted average of mean -
S ! ’ .S. -
Ava adult (cm?) 28000 28,852 values for male and female adults, 21-78. Shish ERAEE (SAr B2
Resident soil adherence factor -
AF, . ! ' 5. 0.2 0.2 U.S. EPA 2004 (Exhibit 3-5), RAGS Part E U.S. EPA 2002 (Exhibit 1-2)
child (mg/cm®)
Resident soil adherence factor -
AF, ! ' 5 0.07 0.07 U.S. EPA 2004 (Exhibit 3-5), RAGS Part E U.S. EPA 2002 (Exhibit 1-2)
adult (mg/cm®)
U.S. EPA 2011a, Table 7-20 and Section 7.2.2;
Worker soil adherence factor - i i i -
ARy, i 2 0.2 0.12 arlth_rr_wtlc mean of weighted average of body part U.S. EPA 2002 (Exhibit 1-2)
adult (mg/cm®) specific (hands, forearms, and face) mean adherence
factors for adult commercial/industrial activities
. R . U.S. EPA 2011a, Table 8-1; weighted average of mean
BW, - . . .S. .
& Resident Body Weight - child (kg) 15 15 (e WS (@ ® <6 WS U.S. EPA 1991a (pg. 15)
BW, Resident Body Weight - adult (kg) 70 80 LS, (3P ALY, e B WETEG] mean VAN W |\ 5 mpa negie (s, 15)
adults 21 — 78
BW,, Worker Body Weight (kg) 70 80 U.S. EPA 2011a, Table 8-3; weighted mean values for U.S. EPA 1991a (pg. 15)

adults 21 — 78

Exposure Frequency, Exposure Duration, and Exposure Time Variables
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Attachment 1. Recommended Default Exposure Factors (2014)

Symbol Definition (units) Previous Default Value Reconfr::r?g;gValue Source of current recommendation Source of previous recommendation
Resident Exposure Frequency U.S. EPA 1991a (pg. 15); value not provided in EFH
EF, ESH .
b (days/yr) 350 350 L U.S. EPA 1991a (pg. 15)
Worker Exposure Frequency U.S. EPA 1991a (pg. 15); value not provided in EFH
EF, (days/yr) 250 250 ) U.S. EPA 1991a (pg. 15)
Indoor Worker Exposure U.S. EPA 1991a (pg. 15); value not provided in EFH
EF ESH .
W Frequency (days/yr) 250 250 L U.S. EPA 1991a (pg. 15)
EF o CuilEny WEker Bifesie 225 225 U.S. EPA 2002; value not provided in EFH 2011 U.S. EPA 1991a (pg. 15)
Frequency (days/yr)
ED, Resident Exposure Duration (yr) 30 26 E::i dzei(l;ii}n:zble 16-108; 90th percentile for current |, ¢ ‘=55 19914 (pg. 15)
ED, ?;rs)'dem Epesie BUlEE = Gl 6 6 U.S. EPA 1991a, Pages 6 and 15 U.S. EPA 1991a (pg. 15)
ED, RESIEIE BYResie PUEdem = 24 20 EDr (26 years) - EDc (6 years) U.S. EPA 1991a (pg. 15)
adult (yr)
ED,, Worker Exposure Duration - (yr) 25 25 tje'iirirﬁeﬁzz:;(sgiuf); EFH 2011 only provides a |\, 5 £pa 19914 (pg. 15)
ED,, Indoor Worker Exposure Duration - 25 25 U.S. EPA 1991a (pg. 15); EFH 2011 only provides a U.S. EPA 1991a (pg. 15)
(yr) central tendency value
ED Outdoor Worker Exposure 25 25 U.S. EPA 1991a (pg. 15); EFH 2011 only provides a U.S. EPA 1991a (pg. 15)
ow Duration (yr) central tendency value - .
Resident Air Exposure Time
i G 24 24 The whole day The whole day
Resident Soil Exposure Time
S G 24 24 The whole day The whole day
B Worker Air Exposure Time (hr/hr) 8 8 The work day The work day
Worker Soil Exposure Time
E{IS eV 8 8 The work day The work day
Resident Water Exposure Time
E{l G 24 24 The whole day The whole day
Resident Water Exposure Time - U.S. EPA 2011a, Table 16-28; weighted average of
ET, R b S h X .S.
rwe child (hours/event) & O 90th percentile time spent bathing (birth to <6 years) Uhish B U
U.S. EPA 2011a, Tables 16-30 and 16-31; weighted
Resident Water Exposure Time - average of adult (21 to 78) 90th percentile of time
(=1, b b . X . . S
wa adult (hours/event) 0 Gl spent bathing/ showering in a day, divided by mean UiS: B dues
number of baths/showers taken in a day.
Miscellaneous Variables; values not provided in EFH 2011
Averaging time - resident
AT, 5 . 6- .S. . 6~
. oy it 365 365 U.S. EPA 1989 (pg. 6-23) U.S. EPA 1989 (pg. 6-23)
Averaging time - composite
AT, 5 . 6- .S. . 6~
w T (D) 365 365 U.S. EPA 1989 (pg. 6-23) U.S. EPA 1989 (pg. 6-23)
Averaging time - indoor worker
AT, 5 . 6- .S. . 6~
- oy it 365 365 U.S. EPA 1989 (pg. 6-23) U.S. EPA 1989 (pg. 6-23)
Averaging time - outdoor worker
AT, 5 . 6- .S. . 6~
ow oy it 365 365 U.S. EPA 1989 (pg. 6-23) U.S. EPA 1989 (pg. 6-23)
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Attachment 1. Recommended Default Exposure Factors (2014)

Symbol Definition (units) Previous Default Value CuirEmiily Source of current recommendation Source of previous recommendation
Recommended Value
e U.S. EPA 1989 (pg. 6-22), pending additional input _
LT Lifetime (years) 70 70 from NCEA U.S. EPA 1989 (pg. 6-22)
IRfish Fish Ingestion Rate (mg/day) 5.4 x 10* *x Recommend using site-specific values U.S. EPA 1991a (pg. 15)
Consumption of homegrown . o A oo e
IRproduce SR (GYEE) 42 (fruit); 80 (veg) Recommend using site-specific values U.S. EPA 1990

References for Cited Sources:

U.S. EPA 1989. Risk assessment guidance for Superfund. Volume I: Human health evaluation manual (Part A). Interim Final. Office of Emergency and Remedial Response. EPA/540/1-89/002.

U.S. EPA 1990. Exposure Factors Handbook. Office of Health and Environmental Assessment. EPA / 8-89 /043, March 1990.

U.S. EPA 1991a. Human health evaluation manual, supplemental guidance: "Standard default exposure factors". OSWER Directive 9285.6-03.

U.S. EPA 1991b. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part B, Development of Risk-Based Preliminary Remediation Goals). Office of Emergency and Remedial
Response. EPA/540/R-92/003. December 1991

U.S. EPA. 1996a. Soil Screening Guidance: User's Guide. Office of Emergency and Remedial Response. Washington, DC. OSWER No. 9355.4-
23http://www.epa.gov/superfund/health/conmedia/soil/index.htm#user

U.S. EPA. 1996b. Soil Screening Guidance: Technical Background Document. Office of Emergency and Remedial Response. Washington, DC. OSWER No. 9355.4-
17Ahttp://www.epa.gov/superfund/health/conmedia/soil/introtbd.htm

U.S. EPA. 1997a. Exposure Factors Handbook. Office of Research and Development, Washington, DC. EPA/600/P-95/002Fa.

U.S. EPA 2000. Exposure and Human Health Reassessment of 2,3,7,8-Tetrachlorodibenzo-p-Dioxin (TCDD) and Related Compounds. Part |: Estimating Exposure to Dioxin-Like Compounds. Volume 3--
Properties, Environmental Levels, and Background Exposures. Draft Fi

U.S. EPA, 2001. WATER9. Version 1.0.0. Office of Air Quality Planning and Standards, Research Triangle Park, NC.

U.S. EPA 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. December 2002.http://www.epa.gov/superfund/health/conmedia/soil/index.htm

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.gov/oswer/riskassessment/rags

U.S. EPA, 2005. Guidance on Selecting Age Groupsfor Monitoring and Assessing Childhood Exposures to Environmental Contaminants. EPA/630/P-03/003F, November, 2005.

U.S. EPA 2009. Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment) Final. OSWER 9285.7-82.2009.

U.S. EPA 2011a. Exposure Factors Handbook: 2011 Edition. EPA/ 600/ R-090/052F, September 2011.

EPA. 2011b. "Regional Screening Levels (Formerly PRGs), User's Guide." November. On-Line Address: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersquide.htm

Footnote: Users are directed to the Exposure Factors Handbook (2011) as a source for specific age-group exposure factors as described in EPA, 2005.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
SOLID WASTE AND EMERGENCY
RESPONSE

December 5, 2003

OSWER Directive 9285.7-53
MEMORANDUM

SUBJECT: Human Health Toxicity Valuesin Superfund Risk Assessments

FROM: Michael B. Cook, Director /s/
Office of Superfund Remediation and Technology Innovation

TO: Superfund National Policy Managers, Regions 1 - 10

Purpose

This memorandum revises the hierarchy of human health toxicity values generally
recommended for use in risk assessments, originally presented in Risk Assessment Guidance for
Superfund Volume I, Part A, Human Health Evaluation Manual (RAGS) (OSWER 9285.7-02B,
EPA/540/1-89/009, December 1989).
(http://www.epa.gov/superfund/programs/risk/ragsal/index.htm)

It updates the hierarchy of human health toxicity values and provides guidance for the
sources of toxicity information that should generally be used in performing human health risk
assessments at Comprehensive Environmental Response Compensation and Liability Act
(CERCLA or “Superfund”) sites. It does not address the situation where new toxicity
information is brought to the attention of the U.S. Environmental Protection Agency (EPA). It
also does not provide guidance or address toxicity or reference values for ecological risk.

This memorandum presents current Office of Solid Waste and Emergency Response
(OSWER) technical and policy recommendations regarding human health toxicity valuesin risk
assessments. EPA and state personnel may use and accept other technically sound approaches,
either on their own initiative, or at the suggestion of potentially responsible parties, or other
interested parties. Therefore, interested parties are free to raise questions and objections about
the substance of this memorandum and the appropriateness of the application of this document to
aparticular situation. EPA will, and States should, consider whether the recommendations or
interpretations in this memorandum are appropriate in that situation. This memorandum does
not impose any requirements or obligations on EPA, States, or other federal agencies, or the
regulated community. The sources of authority and requirements in this matter are the relevant
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statutes and regulations (e.g., CERCLA, Resource Conservation and Recovery Act). EPA
welcomes public comments on this memorandum at any time and may consider such comments
in future revisions of this memorandum.

Background

Superfund risk assessments are performed for a number of reasons, including to evaluate
whether action is warranted under CERCLA, to establish protective cleanup levels, and to
determine the residual risk posed by response actions. Generaly, toxicity assessment isan
integral part of risk assessment. Volumel, Part A of RAGS provides guidance on how to
conduct the human health portion of the risk assessment. Chapter 7.4.1 presents a hierarchy of
human health toxicity values for use in risk assessments at Superfund sites. The hierarchy
presented in RAGS Part A is being updated to reflect that additional sources of peer reviewed
values have become available since 1989. In addition, the EPA Health Effects Assessment
Summary Tables (HEAST) document, which was identified as the second tier of data, has not
been updated since 1997. Asaresult, HEAST may not provide the most current source of
information on some contaminants.

This revised hierarchy recognizes that EPA should use the best science available on
which to base risk assessments. In general, if health assessment information is available in the
Integrated Risk Information System [“IRIS,” http://www.epa.gov/iris/] for the contaminant under
evaluation, risk assessors normally need not search further for additional sources of information.
Since EPA’ s development and use of peer review in toxicity assessments, |RIS assessments have
undergone external peer review in accordance with Agency peer review guidance at the time of
the assessment. IRIS health assessments contain Agency consensus toxicity values. If such
information is not available in IRIS, risk assessors should consider other sources of available
data based on the hierarchy presented in this memorandum.

EPA recognizes that there may be other sources of toxicological information. As noted
in the December 1993 memorandum entitled “Use of IRIS Valuesin Superfund Risk
Assessment” (OSWER Directive 9285.7-16, December 21, 1993):

“...IRISis not the only source of toxicology information, and in some cases more recent,
credible and relevant data may come to the Agency’s attention. In particular,
toxicological information other than that in IRIS may be brought to the Agency by
outside parties. Such information should be considered along with the datain IRIS in
selecting toxicological values; ultimately, the Agency should evaluate risk based upon its
best scientific judgement and consider all credible and relevant information available to
it.”

This memorandum is intended to help regional risk assessors identify appropriate sources
of toxicological information as a means of streamlining decisions. It does not specifically
address the situation where additional scientific information is brought to the attention of EPA.
In those cases, EPA risk assessors and decision makers should consider the information as
appropriate on a case by case basis.

Revised Recommended Human Health Toxicity Value Hierarchy

This memorandum revises the recommended hierarchy of toxicological sources of
information which Regional risk assessors and managers should initially consider for site-
specific risk assessments. The revised recommended toxicity value hierarchy is as follows:

2
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Tier 1- EPA’SIRIS

Tier 2- EPA’sProvisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of
Research and Development/National Center for Environmental Assessment/Superfund
Health Risk Technical Support Center (STSC) develops PPRTVs on achemical specific
basis when requested by EPA’s Superfund program.

Tier 3- Other Toxicity Values— Tier 3 includes additional EPA and non-EPA sources
of toxicity information. Priority should be given to those sources of information that are
the most current, the basis for which is transparent and publicly available, and which
have been peer reviewed.

IRIS remainsin thefirst tier of the recommended hierarchy as the generally preferred
source of human health toxicity values. RIS generally contains reference doses (RfDs),
reference concentrations (RfCs), cancer slope factors, drinking water unit risk values, and
inhalation unit risk values that have gone through a peer review and EPA consensus review
process. IRIS normally represents the official Agency scientific position regarding the toxicity
of the chemicals based on the data available at the time of the review.

The second tier is EPA’s PPRTVs. Generaly, PPRTVs are derived for one of two
reasons. First, the STSC is conducting a batch wise review of the toxicity valuesin HEAST
(now aTier 3 source). Assuch reviews are completed, those toxicity values will be removed
from HEAST, and any new toxicity value developed in such areview will bea PPRTV and
placed in the PPRTV database. Second, Regional Superfund Offices may request a PPRTV for
contaminants lacking arelevant IRIS value. The STSC uses the same methodologies to derive
PPRTVsfor both.

The third tier includes other sources of information. Priority should be given to sources
that provide toxicity information based on similar methods and procedures as those used for Tier
| and Tier 11, contain values which are peer reviewed, are available to the public, and are
transparent about the methods and processes used to develop the values. Consultation with the
STSC or headquarters program office is recommended regarding the use of the Tier 3 values for
Superfund response decisions when the contaminant appearsto be arisk driver for the site. In
general, draft toxicity assessments are not appropriate for use until they have been through peer
review, the peer review comiments have been addressed in arevised draft, and the revised draft is
publicly available.

Additional sources may be identified for Tier 3. Toxicity values that fall within the third
tier in the hierarchy include, but need not be limited to, the following sources.

. The California Environmental Protection Agency (Cal EPA) toxicity values are peer
reviewed and address both cancer and non-cancer effects. Cal EPA toxicity values are
available on the Cal EPA internet website at
http://www.oehha.ca.gov/risk/chemical DB//index.asp.

. The Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels
(MRLSs) are estimates of the daily human exposure to a hazardous substance that is likely
to be without appreciable risk of adverse non-cancer health effects over a specified
duration of exposure. The ATSDR MRLs are peer reviewed and are available at
http://www.atsdr.cdc.gov/mrls.html on the ATSDR website.
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. HEAST toxicity values are Tier 3 values. As noted above, the STSC is conducting a
batch wise review of HEAST toxicity values. The toxicity values remaining in HEAST
are considered Tier 3 values. The radionuclides HEAST toxicity values are available at
http://www.epa.gov/radiation/heast/. The HEAST values on chemical contaminants are
not currently available on an EPA internet site. They may be obtained by contacting a
Superfund risk assessor.

Neither IRIS nor the PPRTV database contains radionuclide slope factors. Because
EPA’ s Office of Radiation and Indoor Air (ORIA) obtains peer review on the radionuclide slope
factors contained in Table 4 of HEAST (which are available on EPA/ORIA’s internet website at
http://www.epa.gov/radiation/heast/download.htm), routine consultation with STSC is generally
not necessary on these values even when they may be arisk driver on a Superfund site. These
radionuclide slope factors have been adopted by EPA inits Preliminary Remediation Goals for
Radionuclide Calculator and are available on EPA’ sinternet website at:
http://epa-pras.ornl.gov/radionuclides/_and the Soil Screening Guidance for Radionuclide
documents, which are available at:_http://www.epa.gov/superfund/resources/radiati on/radssg.

| mplementation

This memorandum provides a revised recommended hierarchy of human health toxicity
values for Superfund sites and represents arevision of Chapter 7 of RAGS, Volume |, Part A.
Superfund risk assessors should look to this hierarchy when evaluating risk for CERCLA
response actions. Additional sources of toxicity values, which are not specifically referenced in
this recommended hierarchy, can be considered.

Additional I nformation

Questions regarding this guidance or its use and implementation on a particular site
should be directed to an EPA Regional Superfund risk assessor or toxicologist. Questions of a
more general nature relating to this guidance should be directed to Mr. Dave Crawford of my
staff at (703) 603- 8891, Crawford.Dave@epa.gov.

ccC: Nancy Riveland, Superfund Lead Region Coordinator, USEPA Region 9
NARPM Co-Chairs
Joanna Gibson, OSRTI Documents Coordinator
OSRTI Center Directors and Senior Process Managers
Jim Woolford, FFRRO
Debbie Dietrich, OEPPR
Robert Springer, OSW
Cliff Rothenstein, OUST
Linda Garczynski, OBCR
Sandra Connors, FFEO
Susan Bromm, OSRE
Peter Preuss, NCEA
Charles Openchowski, OGC
John Michaud, OGC
David Kling, FFEO
Stephen L uftig, Senior Advisor to OSWER Assistant Administrator
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U.S. ENVIRONMENTAL PROTECTION AGENCY OSWER 9285.7-86

Tier 3 Toxicity Value
White Paper

Regional Tier 3 Toxicity Value Workgroup
OSWER Human Health Regional Risk Assessors Forum
5/16/2013

Disclaimer: This U.S. Environmental Protection Agency (EPA) document discusses the process of identifying and
selecting Tier 3 toxicity values. This document is not a rule or regulation and it may not apply to a particular
situation based upon the circumstances. This document does not change or substitute for any law, regulation, or
any other legally binding requirement and is not legally enforceable. As indicated by the use of non-mandatory
language such as “guidance,” “recommend,” “may,” “should,” and “can,” it identifies policies and provides
recommendations and does not impose any legally binding requirements.

*686760*
686760
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Acronyms and Abbreviations

ADP Action Development Process

AEGL Acute Exposure Guideline Levels

ATSDR Agency for Toxic Substances and Disease Registry
BMDL Below minimal detection limit

Cal/EPA California Environmental Protection Agency
CERCLA Comprehensive Environmental Response, Compensation, and Recovery Act
DoD U.S. Department of Defense

ECOS Environment Council of the States

EPA U.S. Environmental Protection Agency

FDA Food and Drug Administration

GLP Good Laboratory Practice

HEAST Health Effects Assessment Summary Tables
HHMSSL Human Health Medium-Specific Screening Level
HQ Headquarters

IARC International Agency for Research on Cancer
IPCS International Programme on Chemical Safety
IRIS Integrated Risk Information System

ITER International Toxicity Estimates for Risk

IUR Inhalation unit risk

LOAEL Lowest observable adverse effect level

LOEL Lowest observed effect level

MCL Maximum contaminant level

mg/kg-day Milligrams per kilogram per day
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MOA Mechanism of action

MOE Margin of exposure

MRL Minimal risk level

NCEA National Center for Environmental Health

NJDEP New Jersey Department of Environmental Protection
NOAEL No observed adverse effect level

NTP National Toxicology Program

NYSDOH New York State Department of Health

OECD Organization for Economic Co-operation and Development
OEHHA Office of Environmental Health Hazard Assessment
OEM Office of Emergency Management

OEPI Office of Policy, Economics & Innovation

OH2R2AF OSWER Human Health Regional Risk Assessors Forum
OMB Office of Management and Budget

OPM Office of Program Management

OPP Office of Pesticide Programs

ORCR Office of Resource Conservation and Recovery

ORD Office of Research and Development

OSRTI Office of Superfund Remediation & Technology Innovation
OSWER Office of Solid Waste and Emergency Response

ousT Office of Underground Storage Tanks

PARMS Policy Analysis & Regulatory Management Staff

PBPK Physiologically-based pharmacokinetic

PCE Perchloroethylene

PFOA Perfluorooctanic acid
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PFOS

PMCAO

ppm

PPRTV

RAGS

RBC

RCRA

RfC

RfD

RIVM

RME

RP

RSL

SAB

SPB

STSC

TCE

WHO

Vi

Perfluorooctane

Program Management, Communications, and Analysis Office
Parts per million

Provisional Peer Reviewed Toxicity Values

Risk Assessment Guidance for Superfund

Risk-based concentration

Resource Conservation and Recovery Act

Reference concentration

Reference dose

National Institute of Public Health and the Environment of the Netherlands
Reasonable maximum exposure

Responsible party

Regional Screening Level

Science Advisory Board

Science Policy Branch

Superfund Health Risk Technical Support Center
Trichloroethylene

World Health Organization
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Tier 3 Toxicity Value White Paper*

1 Introduction
1.1 Purpose

The purpose of this white paper is to articulate the issues pertaining to Tier 3 toxicity values and provide
recommendations on processes that will improve the transparency and consistency of identifying,
evaluating, selecting, and documenting Tier 3 toxicity values for use in the Superfund and Resource
Conservation and Recovery Act (RCRA) programs. This white paper will be used to assist regional risk
assessors in selecting Tier 3 toxicity values as well as provide the foundation for future regional and
national efforts to improve guidance and policy on Tier 3 toxicity values.

1.1.1 Specific Objectives
The specific objectives of this white paper are to:

< Inform the reader of the differences and similarities between Tier 3 toxicity values,

« Discuss existing criteria and guidance that are relevant to selecting the most scientifically
defensible Tier 3 toxicity value,

e Compare the available options for identifying, evaluating, selecting, and documenting Tier 3
toxicity values,

= Provide specific examples of how Tier 3 toxicity values have been identified and selected by the
regions, and

e Recommend a process for selecting Tier 3 toxicity values.

1.1.2 Scope

This white paper is limited to Tier 3 toxicity values as defined in Office of Solid Waste and Emergency
Response (OSWER) Directive 9285.7-53 (2003 Toxicity Value Hierarchy) and provides recommendations
on processes for identifying, evaluating, selecting, documenting, and communicating Tier 3 toxicity
values for use in site-specific human health risk assessments.? This white paper has been reviewed by
the regional risk assessors, and the recommendations are based on the consensus of the regional risk
assessors. While not guidance or policy itself, the white paper is also written with the intent to assist

! Disclaimer: This U.S. Environmental Protection Agency (EPA) document discusses the process of identifying and
selecting Tier 3 toxicity values. This document is not a rule or regulation and it may not apply to a particular
situation based upon the circumstances. This document does not change or substitute for any law, regulation, or
any other legally binding requirement and is not legally enforceable. As indicated by the use of nhon-mandatory
language such as “guidance,” “recommend,” “may,” “should,” and “can,” it identifies policies and provides
recommendations and does not impose any legally binding requirements.

% The derivation of new toxicity values falls outside of the scope of this white paper.
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others (regional risk assessors, regional risk assessment workgroups, Regional Toxics Integration
Coordinators, and headquarters risk assessors) in developing formal or informal EPA regional and
national guidance or policy.

1.2 Background

Toxicity values (including reference doses [RfD], reference concentrations [RfC], cancer slope factors,
and inhalation unit risks) needed for use in human health risk assessment are generally derived by
reviewing available dose-response data in animals or humans, selecting a point of departure in the data
that is judged most suitable, and adjusting for associated uncertainties. Often, multiple data sets are
available, and there may be a variety of options for deriving the toxicity values. In addition, there are a
variety of options for fitting the data and selecting and applying uncertainty factors. For these reasons,
there can sometimes be a number of alternative toxicity factors available from different sources for a
specified chemical.

OSWER has developed a number of guidance documents which include recommendations for selecting
toxicity values. The early guidance established the IRIS database as the preferred source for selecting
toxicity values (EPA 1989, 1991, 1993). Subsequent guidance confirmed the preference for the use of
IRIS values and made suggestions for appropriate sources of toxicological information that could be used
for selecting or deriving toxicity factors in cases where no published IRIS value was available for a given
chemical. These developments have led to the concept of applying a more formal or prescribed
“hierarchy” for consulting data sources to select or derive toxicity values (EPA 2003, 2005, 2009). This
section describes the existing policies used by the Superfund Program for selecting toxicity values, and
when necessary, deriving appropriate values for site-specific risk assessment activities.

1.2.1 OSWER’s Toxicity Value Hierarchy
1.2.1.1 Risk Assessment Guidance for Superfund (RAGS) Parts A and B

The first guidance on the hierarchy for selecting toxicity factors was provided in Risk Assessment
Guidance for Superfund (RAGS) Part A (1989) and Part B (1991). These documents specify that the first
preference is for toxicity values that are presented in EPA’s Integrated Risk Information System (IRIS).
The 1993 OSWER Directive titled “Use of IRIS Values in Superfund Risk Assessment” reconfirmed that
IRIS values should be given the highest priority for application in Superfund risk assessments and that
alternative toxicological information should only be considered on a case-by-case basis
(http://www.epa.qgov/oswer/riskassessment/pdf/irismemo.pdf). To this day, IRIS generally supersedes
all other sources of toxicity information and is considered the "gold-standard" in terms of toxicological
assessments. If no value was available in IRIS, the second preference was identified as the Health Effects
Assessment Summary Tables (HEAST). HEAST provided up-to-date toxicity values in a tabular format,
first quarterly and then annually for several years through 1997. Unlike IRIS, not all HEAST values went
through a formal peer or EPA review process, and interim values were also included in the tables.
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If toxicity values were not available on IRIS or in HEAST, then RAGS recommended, in no specified order,
other sources such as EPA criteria documents (health advisory summaries), Agency for Toxic Substances
and Disease Registry (ATSDR) toxicological profiles, or provisional toxicity assessments prepared by the
National Center for Environmental Assessment (formerly the Environmental Criteria and Assessment
Office ).

1.2.1.2 2003 Directive Human Health Toxicity Values in Superfund Risk Assessments

In 2003, OSWER Directive 9285.7-53 revised Superfund’s hierarchy of human health toxicity values,
providing three tiers of toxicity values.® There were two important reasons for updating the RAGS
toxicity hierarchy. First, additional sources of peer-reviewed values had become available, such as EPA's
Provisional Peer Reviewed Toxicity Values (PPRTVs). Second, HEAST, which had been identified in RAGS
as the second choice for toxicity information, had not been updated since 1997.

The revised hierarchy provided three tiers of toxicity values: IRIS as the first tier, PPRTVs as the second
tier, and "other toxicity values" as the third tier. Example sources of Tier 3 toxicity values included
California EPA (Cal/EPA) toxicity values, ATSDR Minimum Risk Levels (MRLs), and HEAST.

1.2.1.3 RAGS Part E and F

RAGS Part E (Dermal Guidance) and RAGS Part F (Inhalation Guidance) were the first supplemental
guidance documents to be published after the 2003 OSWER directive. Although RAGS Part E, which was
released in 2004, does not reference the 2003 OSWER directive or previous toxicity value hierarchies,
this guidance discusses a process for estimating dermal toxicity values by extrapolating from approved
oral toxicity values. In 2009, RAGS Part F cited the 2003 OSWER directive as the appropriate hierarchy
for selecting toxicity values. RAGS Part F notes that extrapolation of toxicity values from the oral to the
inhalation exposure route may not be appropriate in all cases.

1.2.2 Limitations of OSWER Guidance on Tier 3 Toxicity Value Selection

When no Tier 1 or Tier 2 toxicity value is available, but there are several Tier 3 values, it is necessary to
decide which Tier 3 value is most appropriate. The merit of these values may vary depending on the
scientific quality and rigor of the underlying toxicological studies and analysis and the extent of the peer
review. Development of some available values (such as ATSDR MRLs* and Cal/EPA toxicity values),
includes extensive literature review, rigorous data analysis using up-to-date guidance and methods to
derive a toxicity value, and thorough peer review. Development of other toxicity values is not

¥ As an OSWER Directive, the hierarchy is also used by the Office of Brownfields & Land Revitalization
(Brownfields), the Office of Emergency Management (OEM), the Office of Resource Conservation and Recovery
(ORCR), and the Office of Underground Storage Tanks (OUST).

“ ATSDR MRLs are limited to non-cancer effects only, but can include chronic, subchronic, and acute values.
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necessarily based strictly on risk assessment practices, but may consider other factors. EPA Office of
Water maximum contaminant levels (MCLs), for example, may be based on technological limitations in
measurement or implementation.

The 2003 OSWER directive provides only limited guidance on selection of Tier 3 toxicity values,
recommending that priority should be given to studies that are the most current, transparent in terms
of their study or derivation methods, and that have been peer reviewed. Given the wide variety of
sources for Tier 3 toxicity values, further guidance is warranted to assist risk assessors to select the most
appropriate available Tier 3 value for use at Superfund and RCRA sites.

1.2.3 November 2009 Regional Risk Assessors Meeting

During a session of the November 2009 EPA Region Risk Assessors meeting, the regional risk assessors
presented and discussed the approaches, challenges, and limitations for identifying and selecting Tier 3
toxicity values. Specific issues covered during the session included, but were not limited to, existing
processes that regional risk assessors were using for identifying and selecting Tier 3 toxicity values,
differences between Tier 3 toxicity value sources (for example, derivation methods, transparency, and
use of uncertainty factors), and who is responsible for and what could be done to improve the Tier 3
toxicity value selection process. As a result of the presentations and ensuing discussions, the Regional
Tier 3 Toxicity Value Workgroup was formed, consisting of a small group of regional risk assessors. The
workgroup was given the broad task of developing processes for improving the selection of Tier 3
toxicity values. After the November meeting, the members of the workgroup met and charged
themselves with building upon OSWER’s toxicity value hierarchy by developing, evaluating, and
recommending a processes for identifying and selecting Tier 3 toxicity values. Given that the charge and
tasks were broad in scope, additional members and contacts were added to the workgroup, including
representatives from headquarters and the regions responsible for the Regional Screening Level Table.
Also, consistent with the workgroup’s charge and tasks specified during the November 2009 meeting,
the workgroup decided that these efforts would be documented in the form of a white paper.
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2 Tier 3 Toxicity Values

Currently, there are a myriad of potential sources of ready-made Tier 3 toxicity values and additional
sources that provide the data necessary to derive a Tier 3 toxicity value. The purpose of this section is to
provide examples from each of these sources, since there are far too many to list. This section will also
introduce the similarities and differences between the sources of potential ready-made Tier 3 toxicity
values.

2.1 Sources

Tier 3 toxicity values and toxicity data can be derived from state, federal (U.S.), and international
sources. The following sections provide examples of some of the most commonly used state, federal
and international sources of Tier 3 toxicity values and toxicity data used by risk assessors.

2.1.1 Federal (Internal and External to EPA)

Both EPA and its individual program offices can be useful sources of Tier 3 toxicity values and data.
Before a chemical file is posted on the IRIS database in its final form, it must undergo a series of drafts,
internal and external peer reviews, and revisions. A major part of this process is development of the
draft toxicological review document for the individual chemical. This document details all of the
available human and animal toxicity data evaluated and the recommendation for a quantitative cancer
or noncancer toxicity value. Although the use of draft IRIS toxicity values as Tier 3 values is generally not
appropriate except as indicated in USEPA, 2003, the toxicity values and supporting data in the draft IRIS
toxicological reviews can be useful when evaluating a potential Tier 3 toxicity value from another
source. These draft documents are useful because the literature searches have been completed and
documented, the toxicity values derived using EPA-recommended methodologies, and to a greater or
lesser extent have undergone peer review. These draft toxicological reviews can be obtained from the
Region’s IRIS consensus reviewer and are posted on the web during the public review and comment
period.

Individual program offices often develop sources of toxicity values, which are not researched and peer
reviewed to the same extent as IRIS files, but are useful for specific chemicals and routes of exposure.
One example is the HEAST (http://epa-heast.ornl.gov/) developed for EPA’s Superfund and RCRA
hazardous waste programs. The Office of Pollution Prevention and Toxics Substances maintains the
Acute Exposure Guidelines Levels (AEGLs) database, which provides acceptable concentrations for once
in a lifetime, short-term exposures to airborne concentrations of acutely toxic, high priority chemicals
(http://www.epa.gov/oppt/aegl/index.htm). These acute values are based on the recommendations of
a federal advisory committee consisting of scientists from the public and private sectors. The Office of
Pesticide Programs and the National Center for Environmental Assessment in the Office of Research and
Development (ORD) are other potential sources of toxicity values.
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Outside of EPA, perhaps the best known source of federal toxicity values is ATSDR. This agency develops
toxicological profiles for individual chemicals (available at
http://www.atsdr.cdc.gov/toxprofiles/index.asp), which are similar to the IRIS Toxicological Reviews. In
addition to a review of the available human and animal toxicity studies, the profiles recommend
guantitative values for risk management decision-making.

2.1.2 State Toxicity Values

A number of state environmental regulatory programs develop and maintain databases of quantitative
toxicity values. Perhaps the best known of these is the Cal/EPA toxicity values available on its Internet
website at http://www.oehha.ca.gov/risk/chemicalDB/index.asp. Examples of other state databases of
toxicity values include New Jersey Department of Environmental Protection
(http://www.state.nj.us/dep/dsr), and the Texas Department of Environmental Quality
(http://www.tceq.texas.gov/toxicology). States have also derived toxicity values for specific chemicals
and routes of exposure. For example, the New York State Department of Health (NYSDOH) developed
an air criteria document for trichloroethylene in 2006, which evaluated and derived noncancer and
cancer toxicity values (NYSDOH 2006).

2.1.3 International Community

Quantitative toxicity information can be found on the websites for many international regulatory
agencies. For example, Health Canada prepares screening assessments of priority chemicals under the
Canadian Environmental Protection Act of 1999
(http://www.chemicalsubstanceschimiques.gc.ca/plan/index-eng.php ). One database that provides
information from a number of international sources is the International Toxicity Estimates for Risk (ITER)
database, which can be found at http://iter.ctcnet.net/publicurl/pub search list.cfm. In addition to
EPA’s IRIS and the ATSDR databases, this site includes toxicity values from Health Canada, the
International Agency for Research on Cancer (IARC), the International Programme on Chemical Safety
(IPCS), the National Institute of Public Health and the Environment of the Netherlands (RIVM), as well as
peer-reviewed values by independent parties, such as Toxicological Excellence for Risk Assessment.

2.1.4 Databases for Developing Toxicity Values

In addition to state, federal, and international databases with cancer and noncancer toxicity values,
there are also a tremendous number of resources that can be researched to develop toxicity values for
specific chemicals.” EPA has recently released ToxRefDB
(http://actor.epa.gov/toxrefdb/faces/Home.jsp). This database captures detailed study design, dosing,
and observed treatment-related effects on thousands of in vivo animal toxicity studies on hundreds of
chemicals. This database was developed by the National Center for Computational Toxicology in

> The derivation of new toxicity values falls outside of the scope of this white paper. However, state, federal, and
international databases can be useful resources for evaluating existing Tier 3 toxicity values.
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partnership with the Office of Pesticide Programs. Examples of other databases include the National
Library of Medicine Toxnet (http://toxnet.nIm.nih.gov/) and Micromedex
(http://www.micromedex.com/products/hcs/), and the National Toxicology Program (NTP;
http://ntp.niehs.nih.gov/). NTP provides toxicological information on over 500 chemicals through the
publication of general Technical Reports on chemicals and chemical mixtures and the Scientific Review
documents for chemicals and chemical agents which are listed in the Report on Carcinogens documents.

2.2 Similarities and Differences In How Toxicity Values Are Derived

As shown above, there are a large number of state, federal, and international resources for either
obtaining or developing Tier 3 toxicity values. When obtaining toxicity values and data from these
sources it is important to recognize that there are similarities and differences in how they develop
toxicity values. This is important when comparing methodologies from external agencies and
organizations to EPA’s methodologies, as well as when comparing competing toxicity values. Similarities
and differences may arise from the following elements:

* The quality and usability of the animal and human studies used to derive the toxicity values
+ How adverse and critical effects are defined, and
= The methodologies used to derive the cancer or noncancer toxicity value

The first two elements are common to most of the databases and toxicity values discussed above. The
methodologies used to calculate quantitative values are typically specific to the regulatory agency
involved. These elements or guiding principles, which will be further discussed in Section 5.3.2, will
serve as the basis for critical reviews of potential Tier 3 toxicity values.

In the case of competing toxicity values, differences between values may also be simply a result of the
age of the toxicity values. Newer values will likely have more studies underlying their derivation. In
addition, newer values may incorporate more current methods for evaluating dose/response
relationships, such as physiologically-based pharmacokinetic (PBPK) modeling.

Although not discussed further in this white paper, a basic understanding of how to evaluate and assess
the data usability of toxicity studies, identify the adverse and critical effect levels in a study, and
evaluate the regulatory-specific methodologies used to derive cancer and noncancer toxicity values is
useful for comparing, selecting, and developing chemical-specific toxicity values from multiple databases
(Ibid).



Electronic Filing: Received, Clerk's Office 12/07/2021 **R2022-018**

3 Existing Publications Relevant to Tier 3 Toxicity Value Evaluation, Selection, and Use

This section summarizes existing publications that are relevant to the evaluation, selection and use of
Tier 3 toxicity values. These publications include documents internal and external to EPA and include
policy directives, guidance documents, handbooks, guidelines, and issue papers. In addition to
summarizing these documents, the purpose of this section is to draw attention to elements of these
documents that are critical in the evaluation of potential Tier 3 toxicity values.

3.1 Internal EPA Documents
3.1.1 2003 Hierarchy (OSWER Directive 9285.7-53)

As discussed in Section 1.1.1.2, EPA's Superfund program revised its hierarchy of human health toxicity
values to incorporate EPA’s PPRTVs and address the aging HEAST toxicity values. Although the 2003
guidance established an overall hierarchy for selecting toxicity values, it did not attempt to rank Tier 3
sources. Instead, it provides examples of Tier 3 sources and general recommendations regarding the
prioritization of Tier 3 toxicity values. Specifically, in reference to Tier 3 toxicity values, the directive
states:

Priority should be given to sources that provide toxicity information based on similar
methods and procedures as those used for Tier | and Tier I, contain values which are
peer reviewed, are available to the public, and are transparent about the methods and
processes used to develop the values. Consultation with the Superfund Health Risk
Technical Support Center (STSC) or headquarters program office is recommended
regarding the use of the Tier 3 values for Superfund response decisions when the
contaminant appears to be a risk driver for the site. In general, draft toxicity
assessments are not appropriate for use until they have been through peer review, the
peer review comments have been addressed in a revised draft, and the revised draft is
publicly available.

Although the directive does not go into great detail on selection of Tier 3 toxicity values, it is clear that it
recommends that risk assessors select values that are derived using toxicological and risk assessment
methods that are:

(1) Consistent with the Agency’s methodologies;
(2) Transparent;

(3) Publicly available; and

(4) Have undergone peer review.

In addition, the directive recommends the involvement of ORD (Superfund Technical Support Center
[STSC]) and headquarters and cautions against the use of draft toxicity values to ensure the scientific
defensibility of Tier 3 toxicity values, especially risk-driving chemicals.
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3.1.2 Peer Review Handbook

As indicated in the 2003 hierarchy memorandum and other publications specific to toxicity value
selection and use (see for example, EPA 2009; ECOS 2007), peer review is one of several critical
elements in selecting or giving preference to one toxicity value over another. Although not necessarily
specific to toxicity value selection, EPA’s Peer Review Handbook (EPA 2006) provides important
information that is applicable to the evaluation and selection of Tier 3 toxicity values. The 3rd edition of
the peer review handbook defines peer review as the following:

Peer review is a documented critical review of a specific Agency scientific and/or
technical work product. Peer review is conducted by qualified individuals (or
organizations) who are independent of those who performed the work, and who are
collectively equivalent in technical expertise (i.e., peers) to those who performed the
original work. Peer review is conducted to ensure that activities are technically
supportable, competently performed, properly documented, and consistent with
established quality criteria. Peer review is an in-depth assessment of the assumptions,
calculations, extrapolations, alternate interpretations, methodology, acceptance criteria,
and conclusions pertaining to the specific major scientific and/or technical work product
and of the documentation that supports them. Peer review may provide an evaluation of
a subject where guantitative methods of analysis or measures of success are unavailable
or undefined such as research and development. Peer review is usually characterized by
a one-time interaction or a limited number of interactions by independent peer
reviewers. Peer review is encouraged during the early stages of the project or methods
selection, and/or as part of the culmination of the work product, as appropriate.
Regardless of the timing of peer review, the goal is ensuring that the final product is
technically sound. (USEPA, 2006a)

The importance of peer-review is re-affirmed in EPA’s 2006 peer review policy, which states:

Peer review of all scientific and technical information that is intended to inform or
support Agency decisions is encouraged and expected. Influential scientific information,
including highly influential scientific assessments, should be peer reviewed in accordance
with the Agency’s Peer Review Handbook. All Agency managers are accountable for
ensuring that Agency policy and guidance are appropriately applied in determining if
their work products are influential or highly influential, and for deciding the nature,
scope, and timing of their peer review. For highly influential scientific assessments,
external peer review is the expected procedure. For influential scientific information
intended to support important decisions, or for work products that have special
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importance in their own right, external peer review is the approach of choice (USEPA,
2006b).°

3.1.3 RAGSPartF

RAGS Part F also provides guidance on evaluation and selection of a Tier 3 toxicity value. In reference to
EPA’s toxicity value hierarchy, RAGS Part F states, “Priority in Tier 3 should be given to sources that are
the most current and those that are peer reviewed. Consultation with the Superfund Headquarters
office is recommended regarding the use of Tier 3 values for Superfund response decisions when the
contaminant appears to be a risk driver for the site.” In addition, this guidance provides a list of
circumstances when route-to-route extrapolations from oral toxicity values might not be appropriate.
This information could be useful in evaluating Tier 3 toxicity values that are based on route-to-route
extrapolations.

3.1.4 Risk Assessment Guidelines

Multiple risk assessment guidelines have been published by EPA ranging from the Guidelines for
Mutagenicity Assessment (1986) to the 2005 Guidelines for Carcinogen Risk Assessment. These
guidelines , as well as other guidance documents pertaining to development of toxicity values (1994
Methods for Derivation of Inhalation Reference Concentrations [RfCs] and Application of Inhalation
Dosimetry) provide specific guidance (including criteria to be met) on how the Agency derives toxicity
values. These documents have and will continue to serve as the benchmark for evaluating toxicity
values external to EPA.

3.1.5 Harmonized Test Guidelines

EPA’s harmonized test guidelines (http://www.epa.gov/ocspp/pubs/frs/home/quidelin.htm) are
documents that specify methods for use in testing pesticides and toxic substances and developing test
data for submittal to the Agency. The guidelines typically specify the species to be tested, routes of
administration, doses to be administered, and duration of study and endpoints to be assessed. These
guidelines serve as the “gold standard” for performing toxicity testing and studies and, similar to the risk
assessment guidelines discussed in Section 3.1.4, serve as a benchmark for evaluating the adequacy of a
toxicity value’s underlying study or studies.

3.2 Environmental Council of the States

® Influential scientific and highly influential scientific assessments involve precedential, novel, “cutting edge,” or
controversial issues, or the Agency has a legal or statutory obligation to conduct a peer review. Highly influential
scientific assessments have a higher degree of influence, substance, interagency interest, and economic impact
(EPA 20064a).

10
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In April 2007, the Environmental Council of the States-U.S. Department of Defense Sustainability Work
Group (ECOS-DoD Sustainability Work Group) released the issue paper (ECOS paper) titled
“Identification and Selection of Toxicity Values/Criteria for Comprehensive Environmental Response,
Compensation, and Recovery Act (CERCLA) and Hazardous Waste Site Risk Assessments in the Absence
of IRIS Values.” The ECOS paper, which was written in collaboration with EPA, Cal/EPA, and Department
of Defense (DoD) scientists and risk assessors, is intended to provide guidance and a suggested
framework for identifying and selecting toxicity values in the absence of IRIS values. The ECOS paper
provides this guidance and framework in the form of seven preferences for identifying and ranking
toxicity values. These preferences are provided below.

(1) There should be a preference for transparent assessments (in which toxicity values are
derived), that clearly identify the information used and how it was used.

(2) There should be a preference for assessments which have been externally and independently
peer reviewed, where reviewers and affiliations are identified. Other things being equal, there
should also be a preference for assessments with more extensive peer review. Panel peer
reviews are considered preferable to letter peer reviews.

(3) There should be a preference for assessments that were completed with a previously
established and publicly available methodology. Methodologies that themselves were
externally peer reviewed are preferred over those that were not externally peer reviewed.

(4) While there should be a preference for assessments using established methodologies to derive
toxicity values, these methodologies should also be informed by the current best scientific
information and practices. New assessment methodologies should provide reproducible
results and meet quality assurance and quality control requirements.

(5) There should be a preference for assessments that consider the quality of studies used,
including the statistical power or lack thereof to detect effects; that corroborate data amongst
pertinent studies; and that make best use of all available science.

(6) There should be a preference for assessments and values which are publicly available or
accessible. There may be a further preference for toxicity assessments that invited and
considered public comment (as well as, but not in lieu of, external peer review).

(7) Other things being equal, there should be a preference for toxicity values that are consistent
with the duration of human exposure being assessed. For example, an externally peer
reviewed subchronic reference dose (RfD) should be preferred to an externally peer reviewed
chronic RfD when assessing an exposure of 2 years for non-cancer toxicity. (ECOS 2007)

11
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In conjunction with these seven preferences, the ECOS paper provides additional recommendations
relevant to the selection of toxicity values. They include the overarching principle that risk assessors
should continue to identify the most scientifically defensible toxicity value and that the selecting
individuals have an understanding of the available sources of toxicity data and their strengths and
weaknesses so that the most appropriate toxicity value is selected. Furthermore, although the seven
preferences are generally intended for existing toxicity values, the ECOS paper specifically states that
the preferences may be “used if an agency or party would like to propose an alternative to a toxicity
value” (ECOS 2007).

12
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4 Current and Past Regional Practices in Identifying and Selecting Tier 3 Toxicity Values

The purpose of this section is to summarize past and current practices used by regional and
headquarters risks assessors to evaluate and select Tier 3 toxicity values. Specifically, this section
discusses the evaluation and selection processes employed by the regional risk assessors to derive the
regional screening levels. Also, this section provides detailed summaries of Tier 3 toxicity value
consultations provided by regional and headquarters risk assessors.

4.1 Regional Screening Levels Table (Selection Process)

Risk-based screening levels for soil, air, and water have been in existence for nearly 20 years in EPA's
Superfund Program. Similar to human health risk assessments, screening levels are derived using
chemical-specific toxicity values combined with standard exposure factors that reflect Superfund's
concept of a reasonable maximum exposure (RME). They have traditionally represented the point of
departure of an excess lifetime cancer risk level of 1E-06 or a Hazard Quotient of 1 for noncancer
effects.

In the past, risk-based screening levels were compiled in individual regional tables such as the Risk-
Based Concentrations (RBC) table published by Region 3, the Human Health Medium-Specific Screening
Levels (HHMSSL) table published by Region 6, and the Preliminary Remediation Goals (PRG) table
published by Region 9. In general, if a substance had been assigned an EPA toxicity value, it was listed in
the individual regional screening tables. In the case where a substance had more than one possible
toxicity value, a toxicity hierarchy first described in RAGS Part A was applied. In some cases, each Region
developed its own unique values (e.g., Region 3 RBCs for Fish Consumption).

One consequence of the 2003 toxicity values hierarchy memorandum (Human Health Toxicity Values in
Superfund Risk Assessments, OSWER Directive 9285.7-53, December 5, 2003) was that the risk screening
tables needed to be revised to reflect the new Agency preference for toxicity values. The guidance was
clear with respect to the first two tiers in the hierarchy, and these tiers were used as "defaults" in the
regional tables. However, it was less clear what was to be used as a Tier 3 source when there are
competing sources. This lack of clarity could have led to inconsistencies in the regional screening tables
if, for example, Region 3 used a different Tier 3 source than Region 9 or Region 6.

The regional offices that created screening tables have had a long history of communication and
coordination to reduce (if not avoid) inconsistencies among the individual tables. Nonetheless,
inconsistencies still existed. An important milestone was reached in 2008, when the various regional
tables were harmonized into a single majority-consensus table known as the Regional Screening Levels
(RSL) table. This table updated and superseded previous regional tables. Individual Regions are still able
to develop independent (or non-consensus) screening values, however, they are not published as part of
the RSL table. Individual Regions may also choose Tier 3 values different from the RSL table. It is not the
responsibility of the RSL table workgroup to choose for, or dictate to the Regions. The RSL table
workgroup merely makes recommendations. Representatives from all EPA regions and HQ are
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encouraged to participate in the RSL table workgroup so that their valuable input is incorporated in the
periodic updates and revisions to the screening table.

Establishing which toxicity values to use when there are no applicable Tier 1 or Tier 2 values is a
challenge because the 2003 guidance did not provide a ranking or hierarchy for Tier 3 sources The RSL
workgroup has proposed and implemented a tentative ranking of Tier 3 sources to include in the
screening table. The RSL workgroup readily acknowledges that other toxicity values (e.g., State values)
could be used to develop the screening values. Itis NOT the mission or goal of the RSL workgroup to
independently develop Tier 3 toxicity reference values in the absence of other sources, nor is it a
practice of the workgroup to review values from all potential sources.

At present, the Tier 3 toxicity values from the following sources in the order in which they are presented
below are used as the defaults in the RSL tables.

(1) The ATSDR Minimal Risk Levels (MRLs)

(2) Cal/EPA, Office of Environmental Health Hazard Assessment (OEHHA), toxicity values
(3) PPRTV Appendix "Screening Toxicity Values"

(4) HEAST

These sources are credible (rely on best available science, have undergone a high degree of scrutiny and
peer review, are often considered by other Agencies).

An RSL calculator is also provided, which allows the user to use a different toxicity value or exposure
assumptions other than the defaults. The RSL group anticipates that RSL’s provisional hierarchy may
change in the future to reflect recommendations in this white paper.

4.2 Tier 3 Toxicity Value Consultations

When there is no established Tier 3 value for high-priority chemicals that are likely to be risk drivers at a
site, the regions have often performed their own evaluations of the science and/or sought headquarters
guidance. With respect to headquarters consultations, key offices that have been involved include, but
are not necessarily limited to, OSWER/OSRTI/SPB, OSWER/OEM, OSWER/OPM/PARMS,
OSWER/ORCR/PMCAO, and ORD/NCEA. Below are several examples of how Tier 3 values have been
evaluated and selected in the past at the regional and headquarters level.

4.2.1 Chromium (VI)

The 1998 IRIS file for chromium (V1) identified it as an inhalation carcinogen and provided an inhalation
unit risk (IUR), but oral carcinogenicity could not be determined because no data were located in the
available literature that suggested it was carcinogenic by the oral route of exposure (EPA 1998).
However, several years later, a study by the National Toxicology Program (NTP) stated that oral
exposure to chromium (VI) “provided clear evidence of carcinogenic activity in male and female rats and
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mice based on the presence of benign and malignant tumors in rat oral mucosa and mouse small
intestine” (NTP 2008) and suggested that the compound may be carcinogenic by mutagenic mode of
action. In response to this study, some states (New Jersey and California) began the process of revising
their water and soil standards based on the NTP study. EPA’s Office of Pesticide Programs (OPP) also
developed an oral slope factor and published a journal article on the chemical’s mutagenic mode of
action to support its risk assessment of chromated copper arsenate (McCarroll et al. 2010). In
November 2008, the IRIS program began the reassessment of chromium VI for the oral route of
exposure.

Region 2 appealed to headquarters in 2009 for guidance while working on a removal site because the
state of the science had evolved faster than IRIS could be updated and several potential Tier 3 toxicity
values were available. Specifically, Region 2 requested consultation on the use of New Jersey’s oral
slope factor (NJDEP 2009). In this request, Region 2 noted that although several potential Tier 3 sources
are available, only New Jersey’s oral slope factor met all the criteria in the 2003 hierarchy directive. The
request was submitted to the Senior Science Advisor for OSWER on August 17, 2009, who consulted
with representatives of OSRTI and OEM and concurred with this conclusion in an e-mail on September
28, 2009 (see Appendix B).

4.2.2 Perfluorooctanic Acid and Perfluorooctane Sulfonate

Perfluorooctanic acid (PFOA) and perfluorooctane sulfonate (PFOS) are emerging contaminants that
have been found at sites in Region 4 and other regions. Because no toxicity values for these compounds
are currently available in the IRIS or PPRTV databases, Region 4 requested that OSWER recommend
what toxicity values would be appropriate to use. In response, OSRTI and OEM consulted scientists from
EPA’s Office of Water, Office of Pollution and Toxic Substances, and the Office of Research and
Development regarding the use of the Office of Water’s 2009 Provisional Health Advisories for PFOA and
PFOS.

In an October 28, 2009, memorandum (see Appendix B), OSRTI and OEM recommended use of the
provisional drinking water advisories for PFOA and PFOS and interim subchronic RfDs based on the
advisory levels. Because the drinking water advisories address only water, OSWER’s consultation
included derivation of subchronic RfDs so that they could be used to derive removal action levels or
screening levels for water and other media. The memorandum also outlines the ways the Provisional
Health Advisories meet the criteria for a Tier 3 toxicity value as established in the hierarchy directive.
Specifically, the consultation memorandum notes that the provisional advisories underwent internal and
external review and draws attention to similarities between the Office of Water’s methodology for
deriving provisional advisory levels (and the subsequent subchronic RfDs) and IRIS assessments (deriving
toxicity values using Benchmark Dose Level (BMDL), no observed adverse effects level [NOAEL], or
lowest observed adverse effects level [LOAEL]).
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4.2.3 Perchloroethylene

At about the time the 2003 toxicity value hierarchy was being finalized and released to the regional risk
assessors, regions sent inquiries to OSWER regarding the use of Cal/EPA’s cancer toxicity values for
perchloroethyelene (PCE). Found at nearly half of all Superfund sites (ATSDR 1997), including numerous
vapor intrusion sites, having toxicity values for this chemical was key to moving risk assessments and
remedy decisions forward. Moving these activities forward was of special concern given that health
organizations, such as IARC, had classified PCE as a probable human carcinogen (IARC 1995).”

In response, the Deputy Director of the Office of Emergency and Remedial Response (currently OSRTI),
in consultation with the STSC, sent a letter to Region 10 on June 12, 2003, supporting the use of
Cal/EPA’s IUR and oral slope factor (see Appendix B), noting that there are similarities between how
Cal/EPA and the IRIS program develop toxicity values and that Cal/EPA’s presentation on how the
toxicity values were developed is full, complete, and transparent. In regards to transparency and the
use of the values in Superfund Program decision-making, the letter recommended that the appropriate
documentation or link to the Cal/EPA website be provided. In addition, the letter included an excerpt
from a Cal/EPA technical support document pertaining to PCE’s inhalation unit risk value.

4.2.4 Trichloroethylene

Trichloroethylene (TCE), which is found at more than 1,500 sites, has a long and complicated history at
EPA, especially within the IRIS and Superfund Programs. The IRIS cancer assessment and cancer toxicity
values for TCE, which were released in 1987, were withdrawn in 1989.2 Between 1989 and 2001,
regions generally relied on the withdrawn values. In 2001, NCEA completed a preliminary draft
assessment of the health risks posed by TCE. The new toxicity values, especially the cancer toxicity
values, dramatically increased the calculated risks at the same exposure. Although these values were
not loaded into the IRIS database, some regions continued to use them since they were briefly endorsed
by STSC. After review by EPA’s Science Advisory Board (SAB) in 2002, STSC no longer supported the use
of the 2001 draft values. However, several regions continued to use the 2001 draft toxicity values. After
the 2003 toxicity hierarchy memorandum was released, some regions began using the Cal/EPA toxicity
values for TCE or a combination of Cal/EPA toxicity values and the 2001 draft toxicity values, while
others continued to use only the 2001 draft toxicity values. The Region 9 PRG, Region 3 RBC, and Region
6 MSSLs used the 2001 draft noncancer and cancer toxicity values up until approximately the time the
tables were consolidated into the RSLs in 2008. In 2008, the RSL tables began using the Cal/EPA cancer
toxicity values.

" Prior to PCE’s final Toxicological Review, which was posted on IRIS on February 10, 2012, IRIS only provided an
RfD.

8 TCE’s final Toxicological Review was posted on IRIS on September 28, 2011.
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In 2006, the NYSDOH released the Trichloroethene Air Criteria Document. That document, which
underwent peer review, provided a noncancer inhalation toxicity value comparable to an EPA RfC.
Because the NYSDOH toxicity value was final, had undergone peer-review, and its derivation was
transparent, some regions began considering use of the value to assess noncancer health risks. Its use
in risk assessments was significant, especially with respect to the vapor intrusion into indoor air
pathway, because the NYSDOH value results in residential indoor air noncancer screening levels
corresponding to a cancer risk of approximately 1E-05. In comparison, Cal/EPA provides a noncancer
chronic REL that is 60 times greater than the NYSDOH value.

In 2008, Region 10 advised its states about Region 10’s evaluation of TCE and provided two options for
evaluating cancer risk: (1) use the geometric midpoint of the slope factor range from the 2001 NCEA
assessment, or (2) use the Cal/EPA oral slope factor and inhalation unit risk, but adjust them upward by
a factor of 10. When noncancer health hazards are evaluated, Region 10 recommended using the
NYSDOH criterion.

In January 2009, OSWER released guidance on the recommended cancer and noncancer toxicity values
(Cal/EPA cancer toxicity values and the NYSDOH noncancer inhalation toxicity value) (see Appendix B).
The memorandum provided an extensive summary and evaluation of the available toxicity values from
Cal/EPA, NYSDOH, and the Indiana Department of Environmental Management. It included a discussion
on the toxicity values’ underlying studies and methods used to derive the toxicity values and a detailed
comparison of the competing noncancer inhalation toxicity values. However, the memo was withdrawn
by OSWER in April 2009 to further evaluate the recommendations regarding the noncancer toxicity
values for use in inhalation risk assessments (see Appendix B).

In April 2009, Region 7 provided guidance to the regional RCRA and Superfund programs on TCE toxicity
values (see Appendix B). Specifically, the regional risk assessors recommended the use of the Cal/EPA
cancer toxicity values and the NYSDOH non-cancer inhalation toxicity value, citing that they met the
requirements of Tier 3 toxicity values (for example, had been peer-reviewed). With regards to the
competing inhalation toxicity values, Region 7 provided rationale for selecting the NYSDOH value over
the Cal/EPA REL.

During the spring 2011 RSL table update, the RSL workgroup provided a noncancer RfC for TCE based on
the value derived by the NYSDOH (NYSDOH 2006).
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5 Alternatives for Identifying, Evaluating, and Selecting, and Documenting Tier 3 Toxicity Values

As discussed in Section 1, the overall goal of the Regional Tier 3 Toxicity Value Workgroup is to establish
a process that enhances the transparency and consistency of Tier 3 toxicity value identification,
evaluation, selection, documentation, and communication. The steps in the overall process for selecting
Tier 3 toxicity value are shown in Figure 1 below and described in the following sections. For this white
paper, communication refers to the flow of information and overall coordination leading to selection
and documentation of a Tier 3 toxicity value. Therefore, communication is part of the other steps and is
not shown as a separate step. In addition, the priority of a chemical (regional or national interest) may
play a significant role in determining the overall selection process and is therefore listed as a step in the
selection process.

Figure 1. Tier 3 Toxicity Value Selection

No

Yes
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5.1 Toxicity Value Identification

The regional risk assessors and RSL workgroup®, through their routine work (site risk assessments and
table updates), regularly encounter chemicals without Tier 1 and Tier 2 toxicity values. Thus, the
identification of potential Tier 3 toxicity values has been largely their responsibility. This approach
continues to be an option, however, this white paper also presents other potential avenues for
identifying Tier 3 toxicity values. As an alternative to the regional risk assessors and RSL workgroup, a
formal toxicity workgroup could be charged with identifying Tier 3 toxicity values, as well as other
responsibilities (see Section 5.4.3.1). Although this responsibility is similar to the RSL workgroup, which
looks at a broad range of chemicals, it is envisioned that the formal workgroup would look for potential
Tier 3 toxicity values beyond the sources consulted by the RSL workgroup (for example, international
sources). Furthermore, the workgroup’s identification of potential Tier 3 toxicity could outpace the RSL
workgroup because the former’s sole focus would be to identify, evaluate, select, document, and
communicate Tier 3 toxicity values.

If the responsibility for identifying potential Tier 3 toxicity values were assigned to a formal workgroup,
several issues would need to be considered. First, the establishment of a new workgroup (assuming
responsibilities are not subsumed within an existing workgroup) would require time and resources. In
addition, it is uncertain whether the workload (new values being made available) would be sufficient to
keep the group active. Furthermore, regional risk assessors and others will likely continue to search for
Tier 3 toxicity values in their routine work (conducting risk assessments), leading to a duplication of
effort. Thus, the value added of a formal workgroup is uncertain and would likely require the group to
have multiple responsibilities to maintain member interest.

5.2 Highvs. Low Priority

As a result of resource constraints, time, and other limitations and difficulties (such as potential
controversy surrounding some chemicals), it is likely that no one alternative will be suitable as the sole
means of evaluating and selecting all Tier 3 toxicity values. Thus, the priority of the chemical will likely
dictate the entity that will evaluate and select a Tier 3 toxicity value. For instance, the examples
provided in Section 4 clearly indicate that high-priority chemicals are elevated to headquarters.

The process for elevating Tier 3 toxicity values to headquarters and other entities (such as the RSL
workgroup) has been rather informal in the past. If a more formalized and structured system of selecting
Tier 3 toxicity values is implemented, a formal process for determining a chemical’s priority may be
needed, including criteria for distinguishing between those chemicals of low, medium, and high priority.
This determination can be subjective and vary among the regions. Factors to consider in evaluating
priority are described below. Of course, decision-making in regard to these criteria, especially a

o During the development of site-specific risk assessments, potentially responsible parties may identify Tier 3
toxicity values.
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chemical’s prevalence, may require coordination among the regions and headquarters, and the formal
process may reinforce this requirement. Continued coordination and communication among potential
decision-makers is also important so that elevation of a Tier 3 value to a headquarters or regional
workgroup is efficient (chemicals are not elevated and then demoted).™

Below are a set of prioritization criteria that could be used to assist risk assessors, risk managers and
others in assigning priority to a contaminant. Answering one of the questions below in the affirmative
may not be sufficient to designate a contaminant as high priority. However, a preponderance of
evidence should be adequate to support a high-priority designation. A contaminant with a high-priority
designation would likely require a Tier 3 consultation by headquarters or a regional workgroup to ensure
consistency across the Regions. Tier 3 contaminants that are not expected to drive health risks or
remediation at a site, may be associated with mild health effects, are not encountered across multiple
regions, or are not being considered for national rule making may be considered low priority. In this
case, the decision to develop a Tier 3 toxicity value may be best left up to the individual region.™*

Prioritization Criteria

= Does the contaminant have the potential to drive risks estimates and remediation at a site?

Answering this question requires a minimum of toxicity information, such as a single subchronic
or developmental study administered by the route of exposure expected to occur at the site. This
information may be available from the database sources described in Section 2.1 or via an open
literature search. If the answer to the question is yes, then the contaminant may be a candidate
for a high-priority designation.

1% Because regional risk assessors that submit potential Tier 3 toxicity values may have significant knowledge of the
chemical, they may remain involved in the evaluation and selection process.

' In cases where the priority of a chemical falls somewhere in between high and low, best professional judgment
should be used in deciding whether that chemical should be evaluated by headquarters or a regional workgroup
(chemical evaluated as high priority) versus individual region (chemical evaluated as low priority). In cases of
uncertainty, it is recommended a request be sent to the “Tier 3 Toxicity Value Steering Committee” (further
discussed in Section 6.2), which would decide the priority designation and ultimately the proper action to be taken
on a chemical-specific basis.
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s Based on the available toxicity information and the concentration measured at the site, would
the estimated human health effects be expected to be severe (irreversible damage affecting the
function or viability of a receptor or target organ), moderate, or mild (transient, reversible
effects)?

Similar to the first question, answering this question requires a minimum of toxicity information.
If the information suggests that the health effects to an individual would be severe or moderate,
then the contaminant may be considered a high priority.

= |s the contaminant associated with a source or industry that is common across the region or
multiple regions?

The more prevalent a contaminant, especially across multiple regions, the more likely it is to
receive a high-priority designation.

s Based on the chemical and physical properties of the contaminant, how likely is it that the
remediation techniques used for the known risk drivers at the site would also remediate the
contaminant in question?

This question is not necessarily toxicological, but instead is a risk management question. If the
remediation techniques being used at a site for the known risk drivers will also be successful in
cleaning up the contaminant in question (based on what is known about the chemical and
physical properties), it may not be efficient or necessary to delay a project while a Tier 3 toxicity
value is being evaluated.

s |s the contaminant under consideration for rulemaking nationally?

If EPA is considering the contaminant for rulemaking purposes, it should automatically be
considered as a high-priority candidate. The best approach would be to ensure a consistent
toxicity value across all regions and program offices because of the public visibility of the
contaminant.

5.3 Toxicity Value Evaluation (Criteria for Selecting a Tier 3 Toxicity Value)

Per EPA risk assessment guidance and other relevant risk assessment publications, the ultimate goal of
selecting a toxicity value for use in risk assessment is to select the most current and scientifically
defensible value. With regard to the selection of Tier 3 toxicity values, this value is selected by applying
a combination of the general guidance principles discussed in Section 2.2 and the recommendations and
preferences discussed in EPA and non-EPA risk assessment guidance (see Section 3). The following
sections outline a proposed process that could be used to evaluate and select Tier 3 toxicity values.
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5.3.1 Basic Requirements for Consideration as a Tier 3 Values

After a potential Tier 3 toxicity value has been identified, the first step is to determine whether that
value meets the basic requirements of a Tier 3 value. As discussed in OSWER’s 2003 Toxicity Value
Hierarchy, three key factors for a toxicity value to be considered in the selection of a scientifically
defensible Tier 3 value are that the value is peer-reviewed, publically available, and that the source is
transparent about the methods and procedures used to develop the value. These same factors are also
discussed in several of the seven preferences provided in the ECOS paper and echoed in other EPA
guidance (such as RAGS Part F). Despite the requirements implied in the aforementioned documents,
the level of peer-review is not specified. Thus, per EPA’s peer review policy, decision-makers (the entity
evaluating a potential Tier 3 toxicity value) have to consider whether the level of peer review matches
the significance of the chemical. Availability and transparency are more straightforward. However,
decision-makers have to determine, for example, whether an Internet posting of a summary file of a
toxicological assessment (instead of the entire toxicological file) meets the availability and transparency
criteria unless an internet link to the entire file is provided.

It is also important to evaluate the quality and usability of the underlying data supporting the potential
Tier 3 value. Although a precise level of data quality and usability has not been defined, some toxicity
values may not be of suitable quality or usability even though they have been peer-reviewed and are
publically available. For example, some toxicity values may be based on route-to-route extrapolations of
peer-reviewed values. Therefore, this step may focus on major deficiencies that would preclude use of a
potential Tier 3 toxicity value. When competing Tier 3 values are available, this step may also indicate
the preferred value.

5.3.2 Tier 3 Toxicity Value Critical Review

Section 2.2 introduced the general guiding principles for evaluating the quality and usability of Tier 3
toxicity values. Specifically:

(1) The quality and usability of the animal and human studies used to derive the toxicity values,
(2) How adverse and critical effects are defined, and

(3) The methodologies used to derive the cancer or noncancer toxicity value.

This white paper proposes the use of the guiding principles to conduct a more critical evaluation of the
potential Tier 3 toxicity value.

5.3.2.1 Quality and Usability of Toxicity Testing Studies
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There are a number of factors to consider in evaluating whether an animal or human toxicity testing
study should be used in developing a toxicity value. The first is whether the study was conducted per
the appropriate testing guidelines for the regulatory agency. For EPA, these guidelines are the
harmonized test guidelines discussed in Section 3.1.5. Other guidelines include the Good Laboratory
Practice (GLP) and the Food and Drug Administration (FDA) and Organization for Economic Co-Operation
and Development (OECD) guidelines. Per these guidelines and other relevant documents (see for
example EPA 1994, 2002, 2005, and 2008), factors to consider in the critical evaluation of the quality
and usability of toxicity testing studies include:

e What is the route of administration of test material?

e What is the animal species tested?

e What is the dose duration (acute, sub-chronic, or chronic)?

= |s the apparent difference treatment-related?

e Is the effect dose-dependent?

= s the effect biologically significant (as opposed to statistically significant)?

= Are the effects seen in multiple species, strains, or both sexes?

» Are the results relevant to humans?

e Were the study results interpreted properly?

= |s supporting evidence such as physiologically based pharmacokinetic modeling, metabolism
studies, or structure activity relationship studies available?

Note that both the individual studies and the database of human and animal toxicity testing studies can
be ranked as having low, medium, or high confidence based on an evaluation of these factors (see
Section 5.3.3).

5.3.2.2 Defining Adverse and Critical Effects

Another critical element in the evaluation of a toxicity value is how adverse and critical effects are
defined. An adverse effect is defined by EPA as the biochemical change, functional impairment, or
pathological lesion that impairs performance and reduces the ability of an organism to respond to
additional challenge (http://www.epa.gov/iris/help_gloss.htm). The lowest dose level at which an
adverse effect occurs is defined as the critical effect level and is typically expressed as the LOAEL or
lowest observable effect level (LOEL). A dose level at which there are no statistically or biologically
significant increases in the frequency or severity of any effect between the exposed population and its
appropriate control is the NOAEL. The critical effect level can also be determined using a benchmark
dose approach or categorical regression. Thus, it is useful to consider the following in checking a study:

e Were the study results interpreted properly?

e Was the effect identified as adverse truly a biologically significant adverse effect?

e Is the adverse effect consistent with what is known about the chemical and the other studies in
the database?
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It is also important that the critical effect level be adjusted to the dose metric of interest (for example,
parts per million [ppm] in food to milligrams per kilogram per day [mg/kg-day] for the oral route), for
duration of exposure (such as from periodic to daily or continuous exposure), and scaled from an animal
to a human equivalent body weight or concentration. Without these adjustments, it is not possible to
compare effect levels on an equivalent basis. A study that might appear to have the lowest point of
departure on first glance may not when the correct dosimetric adjustments are made. The critical effect
(NOAEL or LOAEL, point of departure if using a benchmark dose approach, and categorical regression) is
used as the starting point for calculating toxicity reference values for threshold toxicants.

5.3.2.3 Derivation of Noncancer and Cancer Toxicity Values

As mentioned in Section 2.2.3, the methodologies used to calculate toxicity values are typically specific
to the regulatory agency involved. Understanding their differences and similarities are also useful when
potential Tier 3 toxicity values and competing values are evaluated. EPA, for example, uses an RfD
approach to calculate toxicity values for threshold toxicants administered by the oral route of exposure.
An RfC is estimated for the inhalation route. This approach determines the critical effect level in the
principal study or studies and applies uncertainty factors to account for:

(1) Variation in susceptibility among the members of the human population (inter-individual or
intraspecies variability);

(2) Uncertainty in extrapolating animal data to humans (interspecies uncertainty);

(3) Uncertainty in extrapolating from data obtained in a study with less-than-lifetime exposure
(extrapolating from subchronic to chronic exposure);

(4) Uncertainty in extrapolating from a LOAEL rather than from a NOAEL; and

(5) Uncertainty associated with extrapolation when the database is incomplete.

The default for each of these uncertainty factors is a value of 10. The exact value (10, 3, or 1) of the
uncertainty factor selected may depend on the quality of the studies available, the extent of the
database, and scientific judgment. Some factors to consider when the default factor of 10 is replaced
with a lesser value are chemical-specific toxicokinetic or toxicodynamic data, the severity of the effect,
the slope of the dose-response curve, and the presence of developmental and reproductive studies. For
a more in-depth discussion, please see EPA’s report titled A Review of the Reference Dose and Reference
Concentration Process (EPA 2002). When a toxicity value is evaluated from the ATSDR database (or any
other state, federal, or international regulatory program), the application and interpretation of
uncertainty factors will differ from EPA’s approach. Understanding these differences is important
because the application of uncertainty factors may alter the final toxicity value by 1 to 5 orders of
magnitude.

Some regulatory agencies, such as Health Canada, may use a margin of exposure (MOE) approach.
Instead of reducing the critical effect level by a number of uncertainty factors, the MOE approach
compares site-specific exposures directly with the critical effect level. The resulting ratio is then
evaluated to determine if there is an adequate margin of safety.
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For carcinogenic substances, qualitative descriptors are often provided on the likelihood of a chemical
agent to cause cancer in humans. EPA currently uses five recommended standard hazard descriptors:
“Carcinogenic to Humans,” “Likely to Be Carcinogenic to Humans,” “Suggestive Evidence of Carcinogenic
Potential,” “Inadequate Information to Assess Carcinogenic Potential,” and “Not Likely to Be
Carcinogenic to Humans” (EPA 2005). Different regulatory agencies and health organizations will use
different qualitative descriptors. For example, IARC classifies carcinogens as Group 1 (carcinogenic to
humans), Group 2A (probably carcinogenic to humans), Group 2B (possibly carcinogenic to humans),
Group 3 (not classifiable as to its carcinogenicity to humans) and Group 4 (probably not carcinogenic to
humans).

Some regulatory agencies and health organizations will quantify the dose-response assessment of
carcinogens, while some may simply regulate a toxicant if it is deemed to be a possible carcinogen. EPA
provides a quantitative estimate of the dose-response relationship by fitting the cancer bioassay data
within the range of observation and deriving a point of departure (the lowest data point adequately
supported by the data). If the mode of action data supports nonlinearity, an RfD or RfC is calculated
from the point of departure. If the mode of action data indicate the dose response curve is expected to
have a linear component below the point of departure, a linear extrapolation below the point of
departure is used. The slope of this line is the slope factor. Agencies may differ on their interpretation
of whether the dose response curve is linear or non-linear below the point of departure, resulting in
different calculations of a cancer toxicity values.

Other regulatory agencies and health organizations, particularly in Europe and Asia (World Health
Organization [WHO], International Programme on Chemical Safety [IPCS], and International Life Science
Institute Europe) support a MOE approach for assessing carcinogens, regardless of the mode of action.
The MOE approach compares the margin between a dose or an exposure causing cancer in animals or
humans (for example, the point of departure) with the estimated human exposure to that substance.
The resulting ratio is then evaluated to determine if there is an adequate margin of safety.

5.3.3 Tier 3 Toxicity Value Confidence

This white paper proposes that the confidence in a particular Tier 3 toxicity value could be ranked as
low, medium, or high as part of a critical review. Ranking the level of confidence could be useful for
determining the relative appropriateness of using Tier 3 toxicity value in various steps of the human
health risk assessment process, as well as assisting with the selection of a value when competing values
are available. A value that receives a “low” confidence ranking may be helpful during the initial
screening process (for example, when determining if an analyte is a chemical of concern and should be
carried forward into the baseline risk assessment process); however, a toxicity value with a “low”
confidence ranking may be not be suitable for use in the baseline risk assessment or development of
preliminary remediation goals because of limitations in this value. For CERCLA and RCRA processes that
undergo more critical examination, a toxicity value with a “medium” or “high” confidence ranking would
be more appropriate.
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Below are some examples using the guiding principles mentioned above and discussed in Section 2.2 in
applying confidence rankings to toxicity values.

The first element is the quality and usability of the animal and human studies used to derive the toxicity
values. If only one animal species is tested for a subchronic period of exposure using only one dose level
by a route of administration not consistent with the exposure route being evaluated at a CERCLA or
RCRA site, the confidence in the toxicity value would likely be considered to be “low.” The value could
be used during the screening process, but would likely be inappropriate for a baseline risk assessment.

If the contamination levels at a CERCLA or RCRA site exceed screening levels based on a Tier 3 value with
low confidence, then the risk assessor has several choices. One choice would be to move to a
qualitative assessment of the contaminant during the baseline risk assessment. Another choice would
be to submit the contaminant to the STSC for a more thorough evaluation and a second opinion on the
usability of the database and toxicity value. A third option would be to retain the Tier 3 value in the
baseline risk assessment and be prepared to defend the scientific credibility of the value as part of the
uncertainty assessment.

The second element is how the adverse and critical effects are defined. If the adverse effect is
consistent with the definition provided in EPA’s IRIS database (http://www.epa.gov/iris/help gloss.htm)
and is both biologically and statistically significant, then a ranking of “medium” or “high” may be
assigned.

The third element is an examination of the methodology used to derive the quantitative toxicity value
from the defined adverse effect. If the methodology is consistent with the cancer or noncancer
methodology described in EPA’s IRIS database (http://www.epa.gov/iris/) or adequately accounts for
uncertainty and variability within susceptible populations, then a confidence of “medium” or “high” can
be assigned. The overall ranking from these elements will be useful in determining where in the CERCLA
or RCRA process the toxicity value would be most appropriate to use.

5.4 Options for Tier 3 Toxicity Value Consultations

There are several possible options for the types of decision-making bodies that could provide Tier 3
toxicity value consultations. Some of the possible options, which are discussed in the following sections,
include forming or consulting an Action Development Process Workgroup; forming or consulting a
headquarters or regional workgroup, or having individual regions evaluate and select values. In
addition, the range of potential options is further expanded when considering the scope of consultation.
For example, the requestor could be responsible for performing the evaluation and the consultation
workgroup provides only a brief review and approval. Alternatively, the consultation workgroup could
be charged with conducting the full evaluation of the potential Tier 3 toxicity value. Section 4.1.1.2
provides some examples of how this has been done previously.
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One factor that should be considered in making the decision is the potential impact of the Tier 3 toxicity
value under consideration and whether it should be considered influential scientific information.
Consistent with EPA’s Information Quality Guidelines
(http://www.epa.gov/QUALITY/informationguidelines/) and the Office Management and Budgets Peer
Review Bulletin (http://www.whitehouse.gov/sites/default/files/omb/memoranda/fy2005/m05-03.pdf),
influential scientific information is that which the agency reasonably can determine will have or does
have a clear and substantial impact on important public policies or private sector decisions. Influential
scientific information is expected to maximize quality, objectivity, utility, and integrity.

In addition to the visibility and priority of the chemical, there are several other key issues that will need
to be considered in establishing processes for developing Tier 3 toxicity values. These issues include, but
are not limited to, the overall coordination and process for requesting consultations, contract support,
and documentation. Additional discussion on these issues is provided in the following “options”
sections and in Section 5.5

5.4.1 Action Development Process Workgroup

The Action Development Process (ADP) is the Agency’s accepted method for producing high-quality
actions, such as regulations, policies, and risk assessments. It ensures that EPA uses the best available
information to support its actions and that scientific, economic, and policy issues are adequately
coordinated with the various stages of action development. More information is available on the Office
of Policy, Economics & Innovation’s (OPEI) Intranet site http://intranet.epa.gov/adplibrary. Tier 3
toxicity values that would be considered influential scientific information should generally be developed
through the ADP. Typically, this process would be initiated by OSWER. Briefly, the process begins with a
tiering by the Regulatory Steering Committee. There are three possible tiers related to the level of
senior level management involvement and the extent of cross-agency influence: Tier 1 actions are
signed by the Administrator and typically have broad cross-agency influence, Tier 2 actions are signed by
Assistant Administrators and typically have some cross-agency influence, and Tier 3 actions are typically
signed by Office Directors and generally have limited cross-agency influence. Development of Tier 3
toxicity values using the ADP would typically be considered a Tier 3 action. The ADP has a number of
prescribed steps that are required for all Tier 1 and Tier 2 actions; Tier 3 actions can be less formal, but
typically include Office of Management and Budget (OMB)-led interagency review.

5.4.2 Headquarters Consultation

Headquarters, including offices within OSWER and ORD, have advised regions in the past on the use of
Tier 3 toxicity values. Typically, regions have submitted requests to OSWER, which has responded with
its recommendations. These requests have included consultations on chromium (VI), PCE, PFOA, and
PFOS. Generally, these consultations were led by OSWER, but also included input from ORD. In
addition, consultations were often coordinated among various offices within OSWER, including the
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science advisor, OSRTI, and OEM. The scope of these consultations also varied. Whereas much of the
toxicity value evaluation for chromium (VI) was performed by Region 2, most of the toxicity value
evaluation for PFOS and PFOAs was performed by OSWER and consulting programs.

This approach remains a viable method for evaluating and selecting Tier 3 toxicity values, especially for
high-priority chemicals where consistency and headquarters support are paramount. The headquarters
consultation could continue to be performed on an “informal” basis, or a more formalized consultation
process could be adopted in the future. Under the informal process, regions would continue to send
requests to any of the multiple risk assessment and toxicology program contacts in OSWER including,
but not limited, to OSRTI, OEM, or PARMS. Those offices would be responsible for establishing the
consultation workgroup. Under the formal consultation process, it is envisioned that all consultations
would be led and authored by a designated office within OSWER (such as OSRTI) and include a small
group of technical experts and representatives from various programs, regions, and laboratories (such as
ORD).

Regardless of whether an informal or formal approach is taken, several key factors will need to be
considered for headquarters consultations. First, headquarters may need to establish a point of contact
for consultations to coordinate reviews. In other words, headquarters may need to designate an
individual or group of individuals who could receive Tier 3 consultation requests. Likewise, to eliminate
redundancy (same requests from multiple regions) and improve the communication of toxicological
information, the regional risk assessors may need to establish a process for submitting requests. The
OSWER Human Health Regional Risk Assessors Forum (OH2R2AF) and OH2R2AF toxicity workgroup
could fulfill this role. Furthermore, depending on the scope of the consult and the resource and time
constraints, contract support may be necessary to assist headquarters with the collection, evaluation,
coordination, and documentation of information pertaining to the consult.

There are several benefits to using headquarters consultations. Because of its role in providing guidance
and policy to the regions, and centralized location within the organization, headquarters-based
consultations, which may be provided by a designated office in headquarters, are more likely to
maintain a consistent approach in the application of review criteria compared with other alternatives
that may rely on multiple entities to provide consults. Furthermore, as a result of its position of
authority, headquarters consultations also add “greater weight and credibility” to a Tier 3 value.
Headquarters consultations are also more likely to include involvement from other program offices at
the national level (e.g.,OPP), which may add greater credibility to and support for a particular Tier 3
toxicity value.

Despite the benefits associated with headquarters consultations, there are some potential challenges.
The biggest challenge pertains to the perception that headquarters is setting policy. There are specific
requirements for headquarters for the development of guidance and policy (such as interagency and
OMB review). Although consultations are not equivalent to agency guidance or policy, the perception
that headquarters is setting policy, especially among high-priority chemicals, could stall efforts.
Consultations could be delayed if the program office has to defend perceptions of setting policy to
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management and others. Subject matter experts from other program offices may also be reluctant to
provide input if it appears they are setting policy for their particular program.

Another potential challenge with this alternative is that it may not be well suited to handle low-priority
chemicals. Headquarters will tend to have the greatest interest in chemicals that have significant affects
on risk management decisions or that are found in numerous regions. Thus, headquarters could exhaust
its resources and time in high-priority chemicals and have little time to complete consults on low-
priority chemicals. Consults would also have to compete with other headquarters projects and
priorities. Therefore, headquarters may have difficulties in getting adequate technical support from
subject matter experts for the consult.

5.4.3 Regional Workgroup

Another method for evaluating and selecting a Tier 3 toxicity value is through the use of a regional
workgroup. The regional workgroup could be established as a formal regional workgroup or as an ad
hoc work group consisting of subject matter experts with expertise relevant to the chemicals being
evaluated. These workgroups would be led by and generally consist of regional risk assessors and
toxicologists."”” Headquarters risk assessors and toxicologists could be involved, but serve more or less
as advisors. It is anticipated that the regional workgroup would primarily focus on low- to medium-
priority chemicals, but may provide guidance on the high-priority chemicals that would not be
considered influential scientific information.

There are two existing regional workgroups that could evaluate and select Tier 3 toxicity values. They
include the RSL workgroup and the newly formed OH2R2AF toxicity workgroup. Because these
workgroups’ primary roles are to maintain the RSL Table and to address overall toxicity value needs and
issues within the regions, a separate workgroup focused on Tier 3 toxicity values may be a viable
alternative. However, under this alternative, such a workgroup may require coordination and direction
from an overarching workgroup, such as the RSL workgroup and OH2R2AF toxicity workgroup (see
below).

The role of these workgroups could vary significantly. The regional workgroup’s role could be limited to
advising regions that have identified a potential Tier 3 toxicity value, which may include evaluating the
toxicity value and providing recommendations regarding the candidate value. In addition to providing
consultations, the regional workgroup’s role could be expanded to identifying, reviewing, and providing
recommendations on Tier 3 toxicity values independent of requests from regions. This latter role would
likely require formation of a formal workgroup.

'2 Because regional risk assessors that submit potential Tier 3 toxicity values may have significant knowledge of the
chemical, they may remain involved in the evaluation and selection process as a regional workgroup member or
advisor.
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Although the level of effort of these workgroups will depend on their scope and the amount of
toxicological information available for a given compound, contract support may be necessary. Under
the consultation role, contract support would likely be limited and vary according to the chemical. The
requestor of the consult may perform the bulk of the evaluation. However, contract support may be
necessary for a workgroup that is routinely involved in identifying, reviewing, and providing
recommendations on Tier 3 toxicity values independent of requests.

5.4.3.1 Formal Regional Workgroup

A formal regional workgroup, presumably under the auspices of the OH2R2AF, could play a dual role as
a consulting workgroup and workgroup that actively identifies, reviews, and makes recommendations
on Tier 3 toxicity values. This workgroup would generally be composed of and led by regional staff. Its
membership could be fixed or consist of a small group of permanent members whereby subject matter
experts fill temporary membership positions on a chemical-specific basis. Likely roles for this
workgroup, in addition to the those listed above, may include evaluating existing Tier 3 toxicity values
provided in the RSL table and periodically reviewing Tier 3 sources for new or updated toxicity values.
Additionally, this group could derive new toxicity values. However, the roles involving periodic review
of existing Tier 3 toxicity values in the RSL table and the derivation of toxicity values fall outside the
scope of this white paper.

There are several strengths and limitations of establishing a formal regional workgroup. It is envisioned
that a formal regional workgroup would select a core membership, structure it's organization (perhaps
by developing a charter), and schedule regular meetings. Such a group could be more easily tracked in
terms of agenda and progress, and a formal structure would make the workgroup easier to manage and
have clearer expectations. In addition, both the workgroup and its members would be more visible to
headquarters and the regions and provide greater credibility to the selection of a toxicity value. In
addition, it is likely that a formal workgroup would more likely maintain a consistent process (for
example, in application of review criteria) for evaluating and recommending new Tier 3 toxicity values.
However, if the workgroup is formalized and core membership is fixed, the workgroup may lack
expertise and/or fail to reach out to others with expertise in a particular chemical or toxicity value
development (Ibid). Lack of subject matter expertise would limit the scientific credibility and usability of
the toxicity value, which is the end product. Furthermore, the workload may not require regularly
scheduled meetings, potential resulting in loss of focus and interest among the workgroup members and
less than satisfactory work products.

5.4.3.2 Ad Hoc Regional Workgroups

Regional workgroups, under the direction of a coordinating committee (such as the OH2R2AF toxicity
workgroup), could also be formed on an as needed basis to provide consultation on the use of Tier 3
toxicity values. The coordinating committee would receive Tier 3 consultation requests and be charged
with staffing an ad hoc regional workgroup with regional risk assessors and toxicologists with subject
matter expertise relevant to the chemical in question. The group’s charge would also include
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establishing a workgroup chair (a regional risk assessor or toxicologist) who would be responsible for
leading the consultation and documenting the consult (drafting the memorandum). ORD and
headquarters could also participate on these workgroups, especially if the regions are lacking subject
matter expertise. Given that this workgroup would be formed on an as-needed basis, it is not likely that
it will be evaluating and providing recommendations on existing Tier 3 toxicity values or periodically
reviewing Tier 3 sources for new or updated toxicity values. Those roles would likely be retained by
existing workgroups, such as the RSL table workgroup and the regional risk assessors.

Regardless of whether the coordinating responsibilities fall within a new or existing workgroup, the
coordinating committee will have to put itself into position to receive Tier 3 toxicity value consultation
requests and assign workgroups in a timely and efficient manner. Thus, the coordinating committee will
have to maintain visibility among the regional risk assessors so that it is known to whom requests should
be sent. The coordinating committee will also have to maintain a list of subject matter experts to staff
the workgroups. Maintaining this list would likely require the coordinating committee to reach out to
the regional toxicologists and risk assessors and possibly others in headquarters to determine whether
they can and would participate on the workgroup should their expertise be needed.

There are several strengths and benefits with the use of ad hoc regional workgroups. Unlike the formal
regional workgroup, which is limited to the expertise of its members, an ad hoc regional workgroup
could be staffed with members who already have expertise on a particular chemical or chemical group.
This approach to staffing could decrease the amount of time it takes to provide a consult and provide
greater credibility/weight to the consult. In addition, ad hoc regional workgroups may also better
champion the needs and priority for a Tier 3 toxicity value on a chemical that has a region-specific or
limited geographic distribution in the environment. Unlike a formal workgroup or headquarters consult,
an ad hoc workgroup could be composed of members who all have an interest in the chemical in
guestion and completing a consult. However, this composition also could bias the consult. An ad hoc
regional workgroup would also be focused on one particular task and less likely to be distracted from
competing priorities, thereby decreasing the amount of time for a consultation and potentially
improving the quality of the review. Furthermore, assuming the ad hoc workgroups are well-
coordinated, this option would likely maximize available resource by spreading the responsibilities
among many versus a few.

Along with the strengths and benefits of an ad hoc workgroup, this option has its limitations and
challenges. Several of these limitations and challenges could stem from the coordinating committee. As
indicated above, coordination is a critical component of this option. Thus, this option would lack
effectiveness if the coordinating committee is poorly organized and managed. In addition, the
formation and staffing of an ad hoc work group for each new chemical under consideration may be
cumbersome and time consuming for the coordinating committee. Because the ad hoc regional
workgroup will likely be coordinated by a regional workgroup, it may also suffer from lack of
membership or input from EPA in headquarters and ORD (such as OSWER risk assessor or NCEA
scientist). From a planning perspective, an ad hoc workgroup may make it difficult to staff workgroups
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with subject matter experts from ORD or headquarters on an as-needed basis, let alone regional subject
matter experts.

Although this option allows for the tailoring of a workgroup around a particular expertise, multiple ad
hoc workgroups can pose some additional challenges. The use of the ad hoc approach could reduce the
likelihood that a consistent process would be maintained for evaluating and recommending new Tier 3
toxicity values. One workgroup may apply evaluation criteria differently than another group. Thus,
additional guidance and direction on the use of criteria may be needed to improve consistency.
Furthermore, an ad hoc workgroup needs a mandate or direction that will not ultimately put it at odds
with another Tier 3 workgroup (clarity of relationship between ad hoc workgroups and the RSL
Workgroup).

5.4.4 Joint Headquarters/Regional Workgroup

Risk assessors and toxicologists in the regions and headquarters (OSWER and ORD) have had a long
history in working together in developing and implementing risk assessment guidance and toxicological
assessments pertaining to Superfund and RCRA. In recent years, additional efforts (such as OH2R2AF)
have been undertaken to enhance communication between headquarters and regional Superfund and
RCRA risk assessors. A joint workgroup consisting of regional and headquarters risk assessors and
toxicologists could be established to provide consults on Tier 3 toxicity values because many of these
efforts involve workgroups consisting of a mixture of regional headquarters representatives. This option
is nearly identical to the regional workgroup option discussed in Section 5.4.3, except that this
workgroup could be led by either a headquarters or a regional risk assessor and would have to include
members from both regions and headquarters. Note that the regional workgroups do not necessarily
have to include headquarters representatives. Based on headquarters’ greater role in such a
workgroup, it is likely that this workgroup could work on medium- to high-priority chemicals.

The joint regional and headquarters workgroup also shares many of the same strengths and limitations
that the regional workgroup option may offer. In addition, this option allows for more coordination
between headquarters and the regions, which could provide greater transparency and credibility to Tier
3 toxicity value consultations over a regional workgroup. A greater role for headquarters may also
increase the likelihood that subject matter experts from headquarters will be involved in providing the
consult. However, the share of power between the regional risk assessors and headquarters could limit
the joint workgroup’s effectiveness. Competing interests (completing a site risk assessment versus
setting policy) could slow the workgroup activity.

5.4.5 Individual Regions

Under this approach, individual regions would continue to use their current methods for identifying and
selecting Tier 3 toxicity values. With the exception of the RSL table (and its predecessors), which have
provided recommendations on Tier 3 values, regions have already been largely responsible for
identifying Tier 3 toxicity values and providing guidance to responsible parties, states, and other entities.
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However, regions have consulted headquarters and other regions for high-priority chemicals (such as
chromium VI) or chemicals commonly found at sites. Therefore, this approach is anticipated for use
with low- to medium-priority chemicals. The development of Tier 3 toxicity values for high-priority
chemicals will likely need the input from a regional workgroup or headquarters, especially risk-driving
chemicals. As stated in the 2003 OSWER toxicity value hierarchy, “Consultation with the STSC or
headquarters program office is recommended regarding the use of the Tier 3 values for Superfund
response decisions when the contaminant appears to be a risk driver for the site” (EPA 2003).

There are several strengths with the individual regions approach. To begin with, a relatively quick
turnaround time is associated with the approach. Rather than waiting for a response from headquarters
or a workgroup, decisions can be made within the region which assists in a quick turnaround time.
Following the individual regions approach allows regions to retain control of the selection of Tier 3
values. Furthermore, it allows for development of a more complete and thorough risk assessment,
which limits the possibility of underestimating risks.

As with the previous approaches, there are several limitations to individual regions evaluating and
selecting Tier 3 values. For instance, there is potential for lack of transparency and consistency with
regard to decision making. At times, information is not shared outside of the region, or even within the
region (between the programs). The lack of transparency (or information sharing) creates a problem
when different Tier 3 values are recommended by different regions. Because the criteria for selecting a
Tier 3 value do not specify the level of peer review, it is possible that several values could be chosen for
a chemical by different regions. The credibility of such a toxicity value is more likely to be questioned by
a responsible party (RP), resulting in a greater chance of challenge, especially for risk-driving chemicals,
which draw an additional level of scrutiny. Since the credibility of regionally selected Tier 3 values may
vary greatly, it is important to consult experts who can identify limitations of published values.
However, by definition, the regional approach discourages seeking expert advice across regions in
decision making. This lack of a cross-regional approach contributes to the limitations since the
toxicological expertise of the decision-maker within each region may vary extensively. Finally, this
approach does not address high-priority chemicals, which may need to be sent to headquarters for a
decision. It should also be noted that although it is possible for individual regions to identify available
Tier 3 toxicity values for certain chemicals of use and interest, regions often lack appropriate resources
and expertise to adequately evaluate and select a Tier 3 value. In such instances, assistance from
headquarters and other groups are often necessary.

5.5 Documentation

As noted in previous sections, transparency is a necessary component of a Tier 3 toxicity value.
Therefore, identification and selection of a Tier 3 toxicity value by EPA risk assessors must continue to
be transparent. Transparency includes documenting the decisions and recommendations regarding the
selection of a Tier 3 toxicity value and its supporting toxicological assessments and making these
documents available to the public. The following sections discuss potential methods for documenting
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and distributing decision documents and alternatives (repositories) for warehousing decision documents
and supporting documentation (for example, toxicological assessments).

5.5.1 Decision Documents and Distribution

As shown in Section 4.2 and Appendix B, consults and recommendations on Tier 3 toxicity values have
taken the form of e-mails, formal memoranda, or listings in a table (the RSL table) and the level of detail
regarding the support of these values has differed. Although future consults and recommendations may
take several forms, development of a process for selecting a Tier 3 toxicity value may need to consider
the level of formality needed in consults and recommendations and the type of information to be
included in the consult or recommendation. For example, formal signed memoranda may offer more of
an authoritative voice than informal e-mails. With regards to the types of information to be provided in
consults or recommendations, it may include, but may not be limited to, the following:

= Transparency, peer-review, and availability criteria met,
s Summary of the underlying studies,

s Methods for toxicity value derivation,

= Uncertainty Factors (RfCs and RfDs),

= Carcinogenic mechanism of action (MOA) (if available),
s Target organ and critical effect, and

» Confidence in toxicity value.

Also, before decision documents and toxicological assessments are warehoused (see Section 5.5.2),
timely notification of such decisions may be of interest to regional risk assessors. Regional risk assessors
have expressed interest in what other regions are doing to avoid re-inventing the wheel or being
inconsistent. However, notification does not necessarily mean that all regional decisions have to be
distributed outside of the region. There is the potential for inconsistency or that the value is not used in
a risk assessment because it may take some time between a decision on a Tier 3 toxicity value and its
use, for example, upload into a database. Thus, a process for selecting a Tier 3 toxicity value, should
consider a method for notifying regional risk assessors of any decisions regarding a Tier 3 toxicity value.
Typically, e-mails have been an effective tool for distributing this type of information and have been the
case with most headquarters consults. However, these e-mails have often been distributed from the
requesting region and may not have been distributed to all regional risk assessors. In addition, e-mails
may not always be read by all recipients. Other potential methods that could expand the risk assessor
audience may include broadcasts in the OH2R2AF newsletter or during the OH2R2AF calls. Finally, some
consideration should be given to how this information will be shared with other audiences (such as state
risk assessors before they are sent to a repository.

5.5.2 Repositories
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Decision documents and supporting documentation (in this case, toxicological assessments) behind a
Tier 3 toxicity value must be stored and available for retrieval by risk assessors, risk managers, and the
public. The following sections discuss potential alternatives for warehousing this information. In
addition, the potential repositories discussed below may not apply to all situations because individual
regions may continue to develop their own Tier 3 values internally. However, it is expected that the
regions that develop their own values would be responsible for storing their decision documents and
supporting documentation, unless they plan to distribute the values beyond their region.

In addition, on-line repositories will require storage space, routine maintenance, and a point of contact
(for adding or revising a Tier 3 toxicity value). Although it is not the intent of this document to discuss
these issues in depth, costs and resources associated with storage and maintenance of decision
documents and supporting documentation will have to be considered and evaluated. Given these
potential constraints and other considerations (duplication of effort), links to non-EPA websites that
contain the toxicological assessments may be a viable alternative to storing the toxicological
assessments on EPA’s website.

5.5.2.1 PPRTV Assessments Electronic Library

The PPRTV Assessments Electronic Library is a potential repository for Tier 3 toxicity values. The PPRTV
electronic library, which has recently become publically available, is administered by OSRTI and
maintained by Oak Ridge National Laboratory under an interagency agreement. Notwithstanding
contractual arrangements, an additional menu could be added to the PPRTV electronic library to house
Tier 3 toxicity values. Similar to the PPRTVs, the menu could contain a list of all chemicals with Tier 3
toxicity values. When a given chemical is selected, the user would be sent to a page that contains the
Tier 3 toxicity values, decision documents, and the toxicological assessments.

5.5.2.2 Superfund Health Risk Technical Support Center (STSC)

The STSC provides technical support to EPA program and regional offices in the area of human health
risk assessment, such as the development of PPRTV assessments and scientific consultations. Inyears
past, the STSC has served as a repository for health risk assessment documents, such as hard copies of
HEAST derivation support documents. For these reasons, the STSC could serve as a repository for Tier 3
consults, recommendations, and supporting documentation. However, , STSC may not be a viable
alternative for storing recommendations on non-EPA toxicity values and their technical support
documents because the STSC develops PPRTVs and provides support for interpreting EPA publications
and guidance.

5.5.2.3 RSL Table Website
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The RSL table website, which is posted by Regions 3, 6, and 9, is another potential repository for Tier 3
toxicity values. The RSL table website appears to be a logical choice as a potential repository for
supporting documentation because the RSL table is typically the first EPA document to post Tier 3
toxicity values. The user’s guide and supporting tables could be expanded to include a page that
contains the decision documents. This page could also provide the toxicological assessments or links to
the toxicological assessment on non-EPA websites. Because the RSL summary table already contains
fields for toxicity values, a separate location listing Tier 3 toxicity values would not be necessary.
Furthermore, although the RSL table is not an original source of toxicity values, it often serves as the
initial destination for Superfund and RCRA risk assessors seeking the most current toxicity values used
by EPA. Thus, use of the RSL table as a repository location for Tier 3 toxicity values could decrease the
number of locations risk assessors would have to search for toxicity values. However, as noted above,
the RSL table and its supporting documentation (such as the User’s Guide) are posted on the Region 3, 6,
and 9 websites. While only one Region (Region 3) stores the files (the other two provide links only), this
option would require approval and coordination with the Regions’ IT and risk assessment staff and
management. Note that it is unknown whether the regions currently storing the RSL tables are capable
of and willing to take on this additional duty as doing so requires additional storage and resources.
Furthermore, the layout of a Tier 3 toxicity value repository would be subject to the individual region’s
formatting preferences.

5.5.2.4 Tier 3 Toxicity Value Database

Although no such database exists at present, an on-line database strictly for Tier 3 values could be
developed. This database would be strictly for Tier 3 toxicity values and, like the IRIS and PPRTV
databases, its location will be readily identifiable as a source for recommended Tier 3 toxicity values. It
is envisioned that it would be formatted similar to the PPRTV library with drop-down menus. Although
such a site would provide a centralized and distinct location for Tier 3 toxicity values, it may require a
significant amount of additional money and resources to design and maintain compared with the use of
an existing on-line repository.
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6 Recommended Option/Process and Path Forward

Overall, the Regional Tier 3 Toxicity Value Workgroup recommends a process that is flexible, consistent,
efficient, and results in the evaluation and selection of Tier 3 toxicity values that are scientifically
defensible. As discussed above, there is no “one size fits all,” especially with respect to the decision-
making body, for the evaluation and selection of Tier 3 toxicity values, and there are numerous
combinations of potential processes for identifying, evaluating, selecting, and documenting Tier 3
toxicity values. Therefore, the following recommendations are provided as a path a candidate Tier 3
toxicity value may take from its initial identification to final selection and documentation. Figure 2
below illustrates this proposed path. Note that the recommendations apply to future Tier 3 toxicity
values not already recommended by regional and headquarters risk assessors and the RSL table.
However, those involved in the implementation of all or certain aspects of this white paper should
consider existing Tier 3 toxicity values.

6.1 Toxicity Value Identification

The Tier 3 toxicity value workgroup recommends that the responsibility of identifying Tier 3 toxicity
values remains with the regional and headquarters risk assessors and existing regional risk assessor
workgroups (such as the RSL table team) to maintain flexibility and conserve time and resources. As
discussed previously, these groups are most likely to encounter a potential Tier 3 toxicity value during
development of a human health risk assessment and or a revision to the RSL table. Development of a
formal workgroup, as discussed in Section 5.4.3.1, will require time and resources. Furthermore, as
indicated in previous sections, the identification of potential Tier 3 values is not a frequent occurrence.
Thus, the value of a formal workgroup is unclear, especially when regional risk assessors and others will
likely continue to search for Tier 3 toxicity values in their routine work (risk assessments).
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Figure 2. Proposed Tier 3 Toxicity Value Selection Process
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6.2 Initial Evaluation and Chemical Prioritization

Beyond a more thorough and complete evaluation of a potential Tier 3 toxicity value, some steps must
be taken to maintain a flexible and efficient process. We recommend that those who identify a
potential Tier 3 toxicity value ensure that the toxicity value meets the three basic criteria outlined in
Section 5.3.1, which include transparency, peer-reviewed, and public availability. Of course, these
criteria are general in scope and a potential Tier 3 value meeting all three criteria at some level does not
guarantee that it is scientifically defensible for use in human health risk assessments. At this time, other
factors may also be considered and used to eliminate a potential Tier 3 value (for example, extrapolation
of a toxicity value from an occupational standard, such as an Occupational Safety and Health
Administration permissible exposure limit).

During the initial evaluation, this white paper recommends that the chemical be designated a low or
high priority according to the prioritization criteria in Section 5.2. This designation is essential because it
provides the basis for the recommendations in Section 6.3 on the type of consulting body to become
involved. Note that additional prioritization of “high” priority chemicals will occur by the “Tier 3 Toxicity
Value Steering Committee” (see Section 6.3.2.1). Because two of the prioritization criteria include the
chemical’s prevalence across the regions and level of interest at the national level (whether it would
become the subject of a rule-making, for example), not to mention the potential subjective nature of
those determinations, this white paper recommends that these efforts be coordinated with risk
assessors and program representatives from other regions and headquarters via the “Tier 3 Toxicity
Value Steering Committee.”

6.3 Consulting Body

It is of the opinion of the Tier 3 toxicity value workgroup that no single process for evaluating and
selecting a Tier 3 toxicity value will be the most efficient and timely for all potential scenarios where a
potential Tier 3 toxicity value becomes available. Yet, the Tier 3 toxicity value workgroup also
recognizes that a more formal process needs to be established to promote greater consistency and
transparency among the regions. To meet these needs, this white paper recommends two separate
approaches for evaluating and selecting a Tier 3 toxicity value. Because a chemical’s significance and
priority have previously defined the level of involvement by regional and headquarters risk assessors
and toxicologists, it also serves as the critical determinant in selecting the appropriate approach.
Specific details on the two approaches are provided in the following sections.

6.3.1 Low-Priority Chemicals

This white paper recommends that the Tier 3 toxicity values be evaluated and selected by the individual
regions for chemicals that are designated as “low priority.” However, this alternative does not
necessarily preclude a region from consulting with others outside the region (such as STSC) regarding
the use of a particular Tier 3 toxicity value. The “individual region” option appears to be the most
practical for the “low-priority” chemicals, especially because it may allow for quicker decision making.
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Chemicals with regional significance only, for example, may not draw enough interest from risk
assessors from other regions or headquarters to staff workgroups, which could stall efforts to evaluate
and select a value. A quick turnaround time is beneficial for non-risk driving chemicals so that it does
not hold up decisions on risk-driving chemicals. Concerns with transparency and credibility are likely
minimal for “low-priority” chemicals, especially non-risk driving chemicals. In addition, the RSL
workgroup (under this approach) would continue to be responsible for evaluating and selecting Tier 3
toxicity values for “low-priority” chemicals because the RSL workgroup handles a wide array of
chemicals ranging from “low priority” to “high priority.”

6.3.2 High-Priority Chemicals

Even among high-priority chemicals, there may be varying expectations on the type of consult to be
performed. Thus, it does not appear practical to recommend a specific consulting body. Instead, this
white paper recommends a flexible and adaptive approach whereby potential Tier 3 toxicity value
consultations be elevated to a “Tier 3 Toxicity Value Steering Committee.” This committee (see Section
6.3.2.1) will be responsible for establishing the consulting body (such as an ad hoc workgroup,
headquarters, or ADP) that best fits the situation and expectations of the risk assessors.

6.3.2.1 Tier 3 Toxicity Value Steering Committee

Although this white paper has not presented or evaluated potential workgroups that could fulfill the role
as the “Tier 3 Toxicity Value Steering Committee,” this white paper recommends that this role be
subsumed by the OH2R2AF toxicity workgroup. This role falls within the scope of the OH2R2AF toxicity
workgroup, which is to provide a forum to discuss and provide direction for OSWER human health risk
assessors with regard to the use of toxicity values in removal and remedial actions. Furthermore, the
OH2R2AF toxicity workgroup consists of members representing several regions and offices within
headquarters. This broad range of representation enables the workgroup to more easily reach out to
subject matter experts among the regions and headquarters, as well as to stay abreast of regional and
national risk assessment issues that may affect the level of review that a potential Tier 3 toxicity value
may receive.

Assuming the OH2R2AF toxicity workgroup takes on this responsibility, it may need to establish some
guidelines or processes for elevating these chemicals and selecting the appropriate decision-making
body. These guidelines and processes may include some of the following elements.

» Points of contact for elevating the chemical to the OH2R2AF toxicity workgroup.

s Criteria for determining which consulting entity will be used.

s Listing of subject matter experts (including regional and headquarters scientists and program
representative) interested in participating in consultation workgroups.

* Who will be responsible for performing the review and evaluating the potential Tier 3 toxicity
value’s health risk assessment (will it be performed by the requestor, consultant, ad hoc
workgroup members, or headquarters).
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= nformation requirements (health risk assessments and other documents pertaining to the
derivation of a potential Tier 3 toxicity value).

= Who will be responsible for submitting consultation requests (for example, regional risk
assessors, RTICs, managers, or division directors).

6.3.2.2 Other Considerations

This white paper generally recommends that the complete evaluation of potential high-priority Tier 3
toxicity values be the responsibility of the consulting body. This responsibility will ensure that subject
matter experts are critically reviewing the underlying data behind a toxicity value. However, there is the
potential that the consulting body may not perform the full review and evaluation. Previous examples
include consultations on chromium VI and PCE. Consulting bodies may have time and resource
constraints that prevent them (and individual members) from completing the full review and evaluation.
In addition, duplication of effort may be of concern if the requestors perform this activity after a
potential Tier 3 toxicity value has been initially identified as a matter of interest or routine. In these
instances, consulting bodies may require that others (the requestor) perform the full review and
evaluation of the toxicological support documentation and provide a summary of relevant information
to the consulting body for additional evaluation and decision-making. The scope of the consulting
body’s review and evaluation of the underlying toxicological information may vary. As a result, decisions
regarding the responsibility and extent of the review will likely require some degree of coordination with
the original consultation requestor. These activities could be facilitated by a “Tier 3 Toxicity Value
Steering Committee.”

6.4 Toxicity Value Evaluation

Regardless of who is responsible for evaluating a potential Tier 3 toxicity value, the same set of criteria
should be applied to all Tier 3 toxicity value evaluations. This white paper recommends that the ECOS
criteria, guiding principles, and other relevant criteria and guidance outlined in the white paper be
adopted as criteria for evaluating potential Tier 3 toxicity values. In addition to adopting the
aforementioned criteria, this white paper also recommends that the confidence in the toxicity value be
described in the evaluation. Evaluating and assigning confidence to toxicity values including the
underlying study and overall database are standard practice and potentially critical elements in risk
management decision-making. Confidence in a Tier 3 toxicity value would also be significant (a deciding
factor) in instances where there are competing Tier 3 values.

Also, per Section 5.3.2, it is critical that those involved in the evaluation and selection process have, at a
minimum, a basic understanding of how to evaluate and assess the data usability of toxicity studies, the
adverse and critical effect levels in a study, and the methodologies used to derive toxicity values.
Although these skills are likely to be present among the members of regional and headquarters
workgroups, it is less certain at the “individual region” level. Thus, training and educational
opportunities pertaining to the aforementioned skills should continue to be a priority among the risk
assessors.
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6.5 Documentation

The following recommendations on documentation are generally intended to address high-priority
chemicals. In keeping with the theme of “low-priority” chemicals, decisions on how regions document
and store “low-priority” Tier 3 toxicity values will be left to the regions and RSL workgroup. However,
the Tier 3 toxicity value workgroup recommends that the regional risk assessors are notified of the
selection of Tier 3 toxicity values in case these chemicals ever come up in other regions. To make this
process efficient and less of a burden on the risk assessors who select a value, it is recommended that
notification and storage of decision documents be coordinated through the “Tier 3 toxicity value
steering committee.”

6.5.1 Decision Documents

This white paper recommends that a formal system be put into place that documents selection of a Tier
3 toxicity value. This white paper further recommends that all decision documents for high-priority
chemicals be provided in a formal memorandum from the selecting entity to the original requestor(s),
“Tier 3 toxicity value steering committee” and other relevant workgroups, such as the RSL workgroup
and the OH2R2AF toxicity workgroup (if different from the steering committee). The memorandum
should provide the rationale for selecting a value (how it meets the evaluation criteria) and contain the
following information (where applicable):

s Summary of underlying studies,

= Methods for toxicity value derivation,

s Uncertainty factors (RfDs and RfCs),

s Carcinogenic MOA and cancer classification (if available),
s Target organ/critical effect, and

» Confidence in toxicity value (critical for competing values).

The recommendation above also applies to situations where the consulting body does not recommend
the use of a value or selects one value over another in the case of competing values. When a value is
not selected, the response will focus on the particular criteria that are not met or other technical
reasons for not recommending a value. If the rationale for rejecting a value is not documented, there is
the potential that the same requests could be made in the future.

6.5.2 Repository
This white paper recommends that Tier 3 toxicity value decision documents and related documents

(such as health risk assessments) be housed electronically at one of the existing EPA toxicity value
websites or electronic libraries. To avoid duplication of effort, this white paper also recommends that
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decision documents for toxicity values not selected by the consulting body be housed in the repository.
Notwithstanding contractual and resource arrangements with EPA websites that contain toxicity value
information, use of an existing EPA on-line location would not add to the number of EPA websites to
search for a toxicity value and would make use of existing infrastructure and resources. In addition, it is
recommended that the electronic library be publicly available and follow a format similar to the PPRTV
electronic library (with drop-down menus)

Those involved in posting Tier 3 toxicity value consults, such as the “Tier 3 toxicity value steering
committee,” will have to consider whether the health risk assessment in support of a particular toxicity
value needs to be posted on the website and if so, how this information will be housed. Health risk
assessments can be lengthy documents, and posting them on EPA websites may not be feasible.
However, health risk assessments in support of toxicity values are often provided electronically by the
authors, which are typically federal and state health agencies (as is the case with ATSDR toxicological
profiles). Therefore, links to websites containing those assessments may suffice.

7 Summary

While EPA has multiple policies, guidance, and guidelines to assist and/or direct risk assessors in the
development and selection of toxicity values, specific guidance on selecting tier 3 toxicity values for use
in Superfund and RCRA cleanup programs is limited. As a result, regional risk assessors have shared
concerns over transparency and consistency of selecting Tier 3 toxicity values. In response, the Tier 3
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Toxicity Workgroup developed this white paper to explore and recommend processes for enhancing the
selection of Tier 3 toxicity values.

The process of selecting Tier 3 toxicity values consists of several steps including the identification,
prioritization, evaluation, selection, documentation, and communication of Tier 3 toxicity values.
Chapters 1 and 2 provide background on guidance and policies regional risk assessors follow to identify
toxicity values and examples of some of the most commonly used federal, state and international
sources of Tier 3 toxicity values and toxicity data. Chapter 2 also introduced the similarities and
differences in how toxicity values are developed within each of those sources and recommended that a
basic understanding on how to evaluate and assess the data usability of toxicity studies, identify the
adverse and critical effect levels in a study and evaluate the regulatory-specific methodologies used to
derive toxicity values is useful for comparing, selecting, and developing chemical-specific toxicity values.
A number of publications, both internal and external to EPA, are summarized in Chapter 3, which
provide guidance on how to evaluate the underlying basis of a toxicity value and provide a suggested
framework for identifying and selecting toxicity values. Chapter 4 summarizes current and past
practices of how regional risk assessors have identified, evaluated, and selected Tier 3 toxicity values.

Chapter 5 explores various options for identifying, evaluating, selecting, and documenting Tier 3 toxicity
values. The chapter discusses alternatives for who would be responsible for identifying potential Tier 3
toxicity values and proposes a set of criteria for assigning priority to a chemical because a chemical's
priority will likely dictate the entity that will provide a Tier 3 consultation. Chapter 5 also proposes a
process for evaluating and selecting Tier 3 toxicity values, which includes two steps consisting of a basic
evaluation and a critical review. The remainder and bulk of the chapter explores the options for Tier 3
toxicity value consultations and options for documenting and communicating the evaluation and
selection of Tier 3 toxicity values. The options for documenting and communicating the selection of
Tier 3 toxicity values include methods on how to document and distribute decision documents to
regional risk assessors and alternatives for warehousing decision documents. The options for the Tier 3
toxicity value consultation process are summarized in the table below.

After consideration of the strengths and limitations of each of the alternatives and previous and current
methods of selecting Tier 3 toxicity values, this white paper recommends a general process that retains
flexibility, but also enhances consistency and transparency. Rather than recommend a “one size fits all”
approach that could hinder efficiency and lengthen decision-making, this white paper recommends two
approaches, one addressing low priority chemicals and the other addressing high priority chemicals.
Proposed criteria for assigning priority are presented in Section 5.2.

For low priority chemicals, this white paper recommends that Tier 3 toxicity value decision-making be

retained within the regions. While responsibility for selecting Tier 3 toxicity values remains within the
regions, this white paper encourages regions to consult others outside of their own region, such as the
OH2R2AF, RSL workgroup, and STSC. Regions may lack information, resources, and technical expertise
to conduct chemical prioritizations and to evaluate and select Tier 3 toxicity values.
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In regard to high priority chemicals, this white paper recommends the establishment of a “Tier 3 Toxicity
Value Committee” that will be responsible for the overall coordination of the Tier 3 toxicity value
selection process. The “Tier 3 Toxicity Value Committee,” a role that can be subsumed by the OH2R2AF
toxicity workgroup, would be mainly responsible for establishing the consulting body, i.e., the group
responsible for evaluating and selecting a Tier 3 toxicity value, that best fits the needs and expectations
of the risk assessors for the specific chemical. In addition, while decisions on how regions document and
store “low priority” Tier 3 toxicity values will be left to the regions and RSL workgroup, a more formal
and structured process for documenting, storing, and communicating “high priority” Tier 3 toxicity value
selections is recommended. Specifically, this white paper recommends that all decision documents be
provided in a formal memo from the reviewers to the requestor and would apply to situations where a
toxicity value is recommended, not recommended, or one value is recommended over another, i.e.,
competing toxicity values. Furthermore, this whitepaper recommends that decisions be communicated
to the regional risk assessors, via the “Tier 3 Toxicity Value Committee,” and that the decision
documents and other relevant information (e.g., health risk assessments) be stored within existing EPA
toxicity value websites or electronic libraries.

Although this white paper recommends two approaches, it is important to point out that they both
share some common recommendations including elements of the identification, prioritization, and
evaluation steps. These common recommendations include, but are not limited to, prioritization criteria
(discussed above) and the criteria and guiding principles used to evaluate candidate Tier 3 toxicity
values. Regardless of the vehicle used to perform the evaluations, the same set of criteria and principles
should be used to evaluate all potential Tier 3 toxicity values. Furthermore, to ensure consistent and
proper application of review criteria, training will continue to be a critical for those individuals that may
be involved in the evaluation and selection process.
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Table 1. Options for Tier 3 Consultations

Option

Factors for Consultation

Strengths

Limitations

Action Development Process (ADP)
Workgroup

ADP is the Agency’s method for producing high quality actions such as regulations, policies,
and risk assessments. Tier 3 toxicity values considered influential scientific information should
be developed through ADP.
Process typically initiated by Office of Solid Waste and Emergency Response (OSWER). Tiering
process begun by Regulatory Steering Committee based on level of senior management
involvement and extent of cross-agency influence:

* Tier 1—actions signed by Administrator and have broad cross-agency influence

* Tier 2 —actions signed by assistant Administrator and have some cross-agency

influence
* Tier 3 —actions signed by Office directors and have limited cross-agency influence

*%*

**k

Headquarters Consultation

Regions submit requests to Headquarters. Typically, consultations are led by OSWER with
input from the Office of Research and Development (ORD). Consultations are often
coordinated among offices of OSWER including the Science Advisor, OSTRI, and OEM.
Currently primarily performed on an “informal” basis. Could be formalized in future with
consistent designated lead office within OSWER. Key factors include:

= Headquarters establish contact to receive Tier 3 requests

= Regional risk assessors establish a consistent process for submitting requests

= Contract support may be necessary to assist within consultation

= Promote consistency among regions

* More likely to maintain consistent process for
providing consultations

* Add “greater weight and credibility to Tier 3 values

= Perception that Headquarters is setting policy
= Not well-suited to handle low-priority chemicals

Regional Workgroup

Formal or ad hoc group of subject matter experts with expertise relevant to chemicals being
evaluated.

Led and generally consisting of regional risk assessors and toxicologists. Primary focus would
be on low- to medium-priority chemicals.

Two existing regional workgroups:
* Regional screening level (RSL) workgroup
s Regional human health risk assessment forum (OH2R2AF) toxicity workgroup

Formal workgroup
= Easier establishment and tracking of expectations
and results
= Visible to headquarters and regions resulting in
greater credibility of Tier 3 values
= Maintenance of consistent process
Ad hoc workgroup
= Formed with selected experts as necessary
= May better champion needs and priority for
regional-specific Tier 3 values
= [f well coordinated, will maximize results by
spreading duties to many, rather than few

Formal workgroup
= Fixed membership may fail to reach out to
individuals/groups with particular expertise
= Workload may not require regular meetings,
resulting in loss of focus and interests among
members
Ad hoc workgroup
* May lack effectiveness if not well-coordinated
= Formation and staffing of multiple ad hoc
workgroups may be cumbersome
= May suffer from lack of headquarters input
= Reduced likelihood of consistent process

Joint Headquarters/Regional Workgroup

Joint workgroup consisting of regional and headquarters risk assessors and toxicologists
Similar to regional workgroup except the group could be led by either headquarters or
regional individual and have members from both groups.

Similar to regional workgroup, as well as
= Allows more coordination between headquarters
and regions resulting in greater transparency and
credibility of Tier 3 values
= More likely to include subject matter experts from
headquarters (as compared to regional workgroup)

Similar to regional workgroup, as well as

= Sharing of power between headquarters and
regions could limit effectiveness
Competing interests could slow workgroup activity

Individual regions

Individual regions would continue to use current methods for identifying and selecting Tier 3
values.

Anticipated for use primarily with low- to medium-priority chemicals; high priority chemicals
expected to include headquarters input.

= Relatively quick turn-around

= Allows regions to maintain control of Tier 3 values

* Allows development of more complete and
thorough risk assessment

= Potential lack of transparency and reduced
credibility of Tier 3 values

= lack of cross-regional approach limits access to and
use of varied regional expertise

= Approach does not address high priority chemicals
which require headquarters input

= Potential lack of regional resources and expertise in
evaluating and selecting a Tier 3 value

“Unlike the other options, the ADP generally applies to specific circumstance as indicated in Section 5.4.1, i.e., Tier 3 toxicity values that are considered highly influential scientific information. Thus, the strengths and limitations of the ADP were not evaluated in this white paper.
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Figure A-1. Office of Solid Waste and Emergency Response
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Figure A-2. Office of Research and Development
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The guidance memorandum also addressed the vapor intrusion pathway and
recommended a multiple lines of evidence approach in assessing sites for vapor intrusion,
EPA expects to issue a separate document that will address the multiple lines of evidence
approach as it relates to the vapor intrusion pathway.

If you have any questions, please contact Jayne Michaud in the Office of
Superfund Remediation and Technology Innovation at 703-603-8847 or Mary Cooke in
the Federal Facilities Restoration and Reuse Office at 703-603-8712.

ce: Regional Superfund Division Directors
Regional RCRA Division Directors
Mary Cooke
Gail A. Cooper
Deborah Dietrich
Man Hale
Carolvn Hoskinson
Barbara Hostage
Ann Johnson
David Lloyd
Peter Ludzia
Mary Kay Lynch
Ellen Manges
Jayne Michaud
John Michaud
John Reeder
William Sette
Elizabeth Southerland
James Woolford
Renee Wynn
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KM} UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
" e REGION 7
801 NORTH 5TH STREET
KANSAS CITY, KANSAS 66101
APR 2 9 2009
MEMORANDUM

SUBJECT: Recommended Risk-Based Human Health Screening Levels and
Interim Trichloroethylene Toxicity Values Update

FROM: Jeffery Robichaud
Chief
ENSV/EAMB
TO: AWMD - RCRA Branch Chiefs

SUPR — All Division Branch Chiefs

The purpose of this memo is to update the Region 7 RCRA and Superfund programs on
the recommended risk-based human health screening levels and o provide recommendations on
trichloroethylene (TCE) chronic toxicity values, As a reminder, the recommendations provided
in this memo apply to risk assessment-related documents developed by or on behalf of EPA
Region 7, as well as any relevant documents submitted to the Region for review and approval.

In & memo, dated December 14, 2007, the Region 7 risk assessors recommended the use
of the Region & Human Health Medium-Specific Screening Levels (MS5Ls) as the primary
source of screening levels, At that time, the Region 6 MSSLs were recommended because they
were regularly updated and were consistent with current toxicity values and EPA risk assessment
guidance and policy. Also, as indicated in that memo, a regional effort was underway to
consolidate the existing regional screening tables into a single set of screening values in order to
improve consistency and incorporate updated guidance, In the fall of 2008, that effort was
completed and the Regional Screening Table was posted on the Region 3 website, followed later
by Regions 9 and 6.

Given that the Regional Screening Table is now available on the intemnet, the Regional
risk assessors recommend the use of the Regional Screening Table and its supporting documents
{e.g., User's Guide). The links to the table and supporting documentation are provided below.

= Region 3, hup//www.epa. gov/reg3hwmd/risk/human/index. htm.
s Region 6, hitp://www.epa.goviRegion6/6pdirera_¢/pd-n/screen.him,
+ Region 9, huptwww.epa.goviregion09/superfund/prefindex.html.
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Also, we have provided additional information to consider when using the tables, That
information is provided below.

+  Although Regions 3, 6, and 9 continue to use the Risk-Based Concentration (RBC),
Preliminary Remediation Goal (PRG), and Medium-Specific Screening Level (MSSL)
terminology on their respective websites, they all provide the same Regional Screening
Table and supporting documents, Risk assessments and related documents should cite
the Regional Screening Table,

¢ The inhalation exposure pathway screening level equations are consistent with EPA’s
inhalation dosimetry methodology (USEFPA, 1994). Inhalation unit risk (TUR) and
reference concentration (RAC) toxicity values are used in place of inhalation cancer slope
factors and inhalation reference doses, respectively. Therefore, body weight and
inhalation rate are no longer used when evaluating the inhalation pathway. This slightly
impacts all screening levels and risk estimates that are based solely, or in part, on the
inhalation exposure pathway.

The Regional Screening Table provides a screening level for industrial air,
The dermal contact pathway is not accounted for in the tap water screening levels.

With regards to TCE, it is currently undergoing reassessment by the Integrated Risk
Information System (IRIS) program and interagency review and external peer review of the draft
assessment are projected to begin in the fourth quarter of fiscal year (FY') 2009 and first quarier
FY 2010, respectively. Until IRIS provides final toxicity values, specific guidance is provided
by EPA headquarters, or new toxicity values become available that fall within EPA’s toxicity
value hierarchy (e.g., PERTV database), we recommend the use of the following chronic toxicity
values for TCE. When evaluating cancer risks, we recommend the use of California
Environmental Protection Agency's (CalEPA) oral slope factor (SFo) of 0.013 (mg/kg-day) ™ and
IUR of 2.0E-06 (ug/m’)". When evaluating chronic non-cancer health hazards, we recommend
the use of New York State Department of Health’s (NYSDOH) air criterion of 10 pg/m”. An
oral reference dose (RfDo) is not available at this time and until one becomes available, we
recommend that the uncertainties regarding the lack of the value be discussed in site-specific
human health risk assessments. The use of these toxicity values is consistent with OSWER
Directive 9285.7-53, which is OSWER's current policy on the selection of toxicity values in
human health risk assessments. All three values have undergone peer review and are Tier 3
loxicity values.

Also, please note that CalEPA provides a chronic inhalation non-cancer toxicity value for
TCE which is 60-fold greater than NYSDOH’s air criterion. However, it is our professional
judgment that CalEPA's Recommended Exposure Limit (REL) does not afford an adequate level
of protection for long-term exposures to TCE and therefore, it should not be used in Superfund
or RCRA Corrective Action risk assessments {and related documents) submitted to or conducted
on behalf of EPA Region 7. Our reasons for supporting the use of the NYSDOH's non-cancer
air eriterion include, but are not limited to, the following:

s The NYSDOH value is based on more extensive presentation of health endpoints.

The NYSDOH value is based on a more recent evaluation of the available health effects
2
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literature, such as developmental and reproductive effects.

* The NYSDOH's critical study has clear strengths over CalEPA’s REL eritical study,
First, the Rasmussen et al. (1993) study, which was used to derive NYSDOH's air
criterion, had 99 subjects compared to CalEPA's critical study, the Vandervort and
Polankoft (1973) study, which included 19 subjects. Second, the Rasmussen study
evaluated clinical neurological endpoints whereas the Vandervort and Polankoff study
looked at self-reported health endpoints via a questionnaire. Also, the Rasmussen study
included concurrent biological monitoring that was used to estimate TCE air
concentrations via pharmacokinetic modeling, The Vandervort and Polankoff study
derived an exposure concentration from one day measurements,

s The lowest-observed-adverse-effect-level (LOAEL) used to derive the NYSDOH air
criterion is 1/6" the LOAEL used to derive the CalEPA REL.

» CalEPA's chronic REL is greater than the Agency for Toxic Substances and Disease
Registry’s (ATSDR) intermediate Minimal Risk Level (MRL), which covers exposures
lasting from 14 days to | year. Although the ATSDR intermediate inhalation MRL is
based on the subchronic rat study by Arito et al. (1994), the human pharmacokinetic
adjusted LOAEL is similar to that of the human equivalent LOAELs observed in several
human studies including the studies used by CalEPA and NYSDOH to derive chronic
non-cancer inhalation values (NRC, 2006). Note that the ATSDR intermediate MRL is a
peer-reviewed value that is recommended for use when evaluating subchronic exposures,

If you or your staff have any questions or necd assistance regarding the Regional
Screening Table or TCE's toxicity values, please contact Mike Beringer at x7351, Jeremy
Johnson at x7510, Greg McCabe at x7709, or Kelly Schumacher at x7963, Specific questions on
TCE's reassessment should be direct to Jeremy Johnson, the Region 7 IRIS Consensus
Reviewer.
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UHITED STATES ENVIROMMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

CFFICE OF
S0LID WASTE 6D EHERGERCY
RESFONIE

June 12, 2003
OSWER No. 9285.7-75

Marcia L. Bailey, D. Env.

Environmental Toxicologist

U.S. Environmental Protection Agency, Region 10

Office of Environmental Assessment, Risk Evaluation Unit
1200 Sixth Avenue, OEA-095

Seattle, Washington 98101

Dear Dr. Bailey:

I am responding to recent inguiries concerning cancer toxicity values to evaluate
inhalation and ingestion risks from cxposure to tetrachloroethylene, also commonly known as
perchloroethylene or “PCE," and specifically whether it would be appropriate to use a California
Environmental Protection Agency (Cal EPA) inhalation unit risk value and oral slope factor,
This letter supercedes an earlier version of this letter, which identified an incorrect source of the
oral slope factor. This letter is consistent with the earlier letter regarding the inhalation unit risk
value and its source.

In the absence of relevant values in the U.5. Environmental Protection Agency (EPA)
Integrated Risk Information System (IRIS) or a value from EPA's National Center for
Environmental Assessment/Superfund Technical Health Risk Support Center (STSC), which are
the first two tiers of human health toxicity values in the EPA Superfund hierarchy, we would
support consideration of the Cal EPA inhalation unit risk value from the Air Toxics Hot Spots
Program and the oral slope factor from the Cal EPA Public Health Goal in Drinking Water,

In general, Cal EPA develops its toxicity values in a manner which is quite similar to the
EPA RIS program, in that many of the same databases and considerations are used. Cal EPA's
assessments used information from some of the same sources or studies that EPA typically
considers in the IRIS program, including the most recent relevant studies known to exist, and
also considered this information in a manner similar to the EPA IR1S program.
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In summary, having consulted on this matter with the STSC, the Office of Emergency
and Remedial Response (OERR) supports use of the Cal EPA Air Toxics Hot Spots Program
inhalation unit risk of 5.9 E-6 (ug/m3)! for Superfund sites as the best value available at this
time until a U.5. EPA value becomes available. Having consulted with the STSC about the Cal
EPA Public Health Goal in Drinking Water oral slope factor of 5.4E-1 (mg/kg-day)-! for PCE,
we also support the use of this value until a U.5. EPA value becomes availahle,
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The Cal EPA presents a full, complete and transparent presentation of the relevant
information on their development of these values on their infernet website. Documentation on
the Air Toxics Hot Spots Program mimh.tmn unit risk value can be found at this internet websie:

s, vigir ts/) . Since this website does not take
you directly to the PCE discussion, and this can be difficult to find on the internet website, we
have downloaded the cight pages pertaining to PCE and include them as an enclosure to this
letter. Documentation on the Public Health Goal in Drinking Water oral slope factor can be
found at this Cal EPA internet wehsite:

: shhs ! g PCEA df Because of the size of this document
(75 pagas}and bcmme this websﬂednestakcyuu dlmqumﬂm.docmm. we have not
included this document as an enclosure to this letter. With respect to the transparency of any
Superfund Program decisions which may use these values in selecting a response action, we
recommend that the appropriate documentation from the Cal EPA website be provided, or the
link to the relevant Cal EPA internet website be identified.

Thank you for your inquiry. If you have any questions, please contact
Mr. Dave Crawford of my staff at (703) 603-8891.

Sincerely,

/s

Elizabeth Southerland, Deputy Director
Office of Emergency and Remedial Response

ee:  Harlal Choudhury ORD/NCEA/STSC
Sargh Levinson, Region |
Matthew Hale, OSWER/OSW
Barnes Johnson, OSWER/OSW
Renee Wynn, OSWER/FFRO
James Woolford, OSWER/FFRO
Regional Risk Leads, Regions 1-10
Mancy Riveland, Superfund Lead Region Coordinator, USEPA Region 9
Paul Sicminski, RCRA Lead Region Coordinator, USEPA Region 6
OERR NARPM Co-Chairs
Joanna Gibson, OERR. Document Coordinator

Enclosure: Cahfonua Enmnmental Pmtechun Agem:y Office of Enwmm:ueuml chllh ila.e;ard

pmalmng tu tetra::hlnmethylm‘_l
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PERCHLOROETHYLENE
CAS No: 127-18-4

L PHYSICAL AND CHEMICAL PROPERTIES (From HSDB, 1998)

Molecular weight 165.83

Hoiling point 121°C

Melting point -19°C

Vapor pressure 18.47 mm Hg @ 25°C

Air conceniration conversion I ppm = 6.78 mg/t @ 25°C
II.  HEALTH ASSESSMENT VALUES

Unit Risk Factor: 5.9 E-6 (ug/m'y"

Shope Factor: 2.1 E-2 (mg/kg-day)"!

[Male mouse hepatoceliular adenoma and carcinoma incidence data (N'TF, 1986), cancer risk
estimate calculated using a linearized multistage procedure and PBPE model dose adjustment
(CDHS, 1991).

M. CARCINOGENIC EFFECTS
Human Studies

Epidemiological studies of perchlorethylene (PCE) exposure have been reviewed by Reichert (1983)
and by the U.S. EPA (1985). Blair et al. (1979) analyzed the death certificates of 330 union laundry
and dry-cleaning workers (out of a cohort of 10,000). Of 330 decedents, 279 had worked solely in
dry-cleaning establishments, Increased mortality from cancers of the respiralory tract, cervix, and skin
was documented, and when all malignancies were evaluated together, the number of ohserved deaths
was significantly greater than expected (p < 0.05). Although an excess of liver cancer and leukermia
was also observed, these increases were not statistically significant.

In an cxpanded study, Blar ef al. (1990) rcported on mortality among 5,365 dry clesning vnion
members. Statistically significant excesses of cancer of the esophagus and cervix nd non-significant
excesses for cancer of the larynx, lung, bladder, and thyroid were reported, Lack of PCE exposure
data and lack of accounting for potential confounding factors, such as economic status, tobaceo, or
alcohol use, prevents amy firm conclusion as to the association of PCE exposure and excess cancer.

Katz and Jowett (1981) analyzed the morality patierns of 671 white female laundry and dry-cleaning
workers,  Otcupational codes listed on the certificates did not distmguish between the two nypes of
work. Data cn the duration of employment were nol available, nor were the investigators able o
determine to which solvent(s) the individuals were exposed.  Smoking history was not known, A
significant increase in risk of death from cancer of the kidneys (p < 0.05) and genitals (p < 0.01) was

479
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documented.  An excess risk from skin and bladder cancer was also foundd; however, neither increase
g

Other studies of laundry and dry-cleaning workers have also reported an increased risk of death from
cervical cancer (Blair ef al, 1979; Kaplan, 1980}; however, these investigators have not compared
mortality data by low-wage occupation. Although not definitive, the findings of Ketz and Jowett (1981)
suggest that factor(s) other than (or in addition to) solvent exposure are important contributors (o
cervical cancer.

Kaplan (1980) completed a retrospective mortality study of 1,597 dry-cleaning workens exposed o
PCE for at least one year (prior to 1960). The solvent history of approximately half of the dry-cleaning
establishments was known, The insbility of Kaplan to quantify solvent exposure adds an important
confounding variable to the study (Kaplan, 1980). The mean exposure concentration of individuals to
PCE was calculated to be 22 ppm for dry-cleaning machine operators and 3.3 ppm for all other jobs.
Kaplan found an elevated SMR (182) for malignant neoplasms of the colon (11 observed deaths, 6.77
10 698 expected deaths). In addition to colon cancer, malignant neoplasms of the rectum, pancreas,
respiratory system, urinary organs, and “other and unspecificd sites (major)” were observed (Kaplan,
1980). Although the nelatively small cohort in this study limits conchisions shout the carcinogenic
potential of PCE, the study (Kaplan, 1980) results suggest a relationship between colon cancer and

solvent exposure,

A group of Danish lmmdry and dry-cleaning workers was identified from the Danish Occupational
Cancer Register (Lynge ef al, 1990). From cancer incidence data for a 10-year period, 2 significant
excess risk was found for primary liver cancer among 8,567 women (standardized incidence ratio 3.4,
05% confidence interval 1.4-7.0). No case of pomary liver cancer was obscrved among 2,033 men,
for whaom the expected value was 1.1, Excess alcohol consumption did not appear to account for the
excess primary liver cancer risk for women. However, no data was available on actual exposures of the
study group o PCE or other chemicals.

Duh and Asal {1984) studied the cause(s) af mortality among 440 lamndry and drp-cleaning workers
from Oklahoma who died during 1975 to 1981, Smoking histories were not available and separation of
the two groups by occupation was not possible. NIOSH reported that, although 75% of dry-cleaning
establishments in the 17.8. use PCE, Oklahoma may be unigque in that petroleum solvents account for
more that 50% of o] solvents used during this period (MIOSH, 1980). Analysis of deaths duc to
cancer showed an increase for cancers of the respiratory system, lung, and kidney.

Brown and Kaplan (1987) conducted a retrospective, cohort-mortality study of workers employed in
the dry-cleaning mdustry to evaluate the carcinogenic potential from cocupational exposure to PCE.
The study cohort consisted of 1,690 members of four labor unions (located in Oakland, Detroit,
Chicago, and New York City). Individuals selected for the stidy had been employed for at Jeast one
year prior 1o 1960 in dry-cleaning shops using PCE as the primary solvent.  Complete solvent-use
histories were not known fior ahout half of the shops included in the study. Because petroleum solvents
were widely used by dry cleaners prior to 1960, most of the cobort had known or polential exposure (o
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solvents other than PCE (primary, various types of Stoddard solvents). The investigators also identified
a subcohort of 615 workers who had been employed only in establishments where PCE was the
primary solvent The PCE exposure in shops included in the study was evalmted mdependently
(Ludwig et al., 1983). The goometric mean of time-weighted-average exposures was 22 ppm PCE for
machine operators and approximately 3 ppm for other workers.

In summary, a statistically significant excess of deaths from urinary tract cancer was observed in those
workers that were potentially exposed to both PCE and petroleum solvents, Individuals employed in
shops where PCE was the primary solvent did not have an increased risk of mortality from kidney or
bladder cancer, Although these findings do not ule out PCE = the causative agent of urinary tract
cancer, the data suggest that other faciors or agenis may have contributed to the development of
neoplastic disease, CDHS stated in the Toxic Ar Contaminant document “Health Effects of
Tetrachloroethylene™ that unt studics are completed that include a thorough analysis and quantification
of PCE exposures, epidemiological studies will not be useful for the assessment of the human health
nsks of PCE (CDHS, 1991),

Animal Studies

Two lifetime biassays have been completed on PCE (NCI, 1977; NTP, 1986). Additionally, three
other studies have addressed the question of PCE carcinogenicity (Rampy ef al, 1978; Theiss er al,
1977}

The National Cancer Institute (WCT) conducted a smdy in which B6C2F, mice and Osbome Mendel
rats were administered PCE in com ol by gavage, 5 days/week for 78 wecks (NCI, 1977). The time-
weighted average daily doses of PCE were 536 and 1072 mg/kg for male mice, 386 and 722 mg/kg for
fernale mice, 471 and 941 mg/kg for male rats, and 474 and 949 mg/kg for female rats. PCE caused a
smtistically significant increase in the incidence of hepatocellular carcinomas in mice of both sexes and
both dosage groups (p < 0.001), The time to tumor development was considerably shorter in treated
than in control mice. In untrested and vehicle control mice, hepatocellular carcinoma were first
detected at about 90 weeks. In comparison, hepatocellular carcinomas in male mice were detected
after 27 weeks (low dose) and 40 weeks (high dos¢) and in female mice after 41 weeks (low dose) and
50 wecks (high dose) (Table 1). The median survival times of mice were inversely related to dose. For
control, low dose and high dose male mice, their median survival times were 90 weeks, 78 weeks and
43 weeks, respectively, for female mice, their median survival times were 90 weeks, 62 and 50 weeks,
respectively. Early mortality occurred in all groups of rats dosed with PCE. NCI (1977) determined
that the earty mortality observed in rats in this bioassay were inappropriately high and because the
optimum dosage was not used, the rat results preclude any conclusions regarding the carcinogenicity of
PCE in rats. In addition, the PCE used in the NCI mouse and rat bicassays had a purity of 99%, with
epichlomhydrin (ECH) used as a stabilizer. It has been sugpested that the presence of this contaminant
may have directly contributad to tumor induction.

The most defimitive study of the carcinogenic potential of PCE was conducted by Battelle Pacific
Northwest Laboratories for the National Toxicology Program (NTP, 1986). In this experiment,
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BGC3IF, mice and F344/N rats were exposed to 99.9% pure PCE by inhalation, 6 hoursday, 5
daysfweek for 103 wecks. Mice were exposed 10 concentrations of 0, 100, or 200 ppm; rats were
exposed to concentrations of 0, 200, or 400 ppm. Both expesure concentrations produced significant
increases in mononuclear cell leukemia in female rats (ncidence i control, 18/50 animals; in rats
receiving 200 ppm, 30/50; and in rets receiving 400 ppm, 29/50). Treated male rats also developed
mononuclear cell leukemia in greater numbers than controls (controls, 28/50 animals; 200 ppm, 37/50;
400 ppm, 37/50) [Table 1]. Male rats (at the 200 ppm and 400 ppm PCE exposure levels) exhibited
an increased incidence of both renal mbalar-cell adenomas end adenocarvinomas.  Although the
increases were not statistically significant, they appeared to be dose-related.

Brain glioma (a rare tumor of neuroghial cells) wes observed in one male control rat and in four make rats
that were exposed to 400 ppm PCE (NTP, 1986). This increase was nol stafistically significant.
However, because the historical incidence of these tumors is quite low (0.2% at Battelle Laboratories),
the increased incidence in treated animals in this smdy is noteworthy. Both concentrations of PCE
produced a statistically significant increase of hepatncellular carcinomas in treated mice of both sexes (p
< 0,001). The incidence of these carcinomas in male mice was as follows: controls, 7/49 animals; low-
dose, 25/49; and high-dose, 26/50. The imcidence of hepatncellular carcinomas in treated female mice
was: controls; 1/48 animals; low-dose, 13/50; high-dose, 36/50. Hepatocellular adenomas occurred in
both sexes of mice and &t both concentrations of PCE (Table 1). The incidence of adenomns was not
statistically significant. However, the combined incidence of hepatocellular adenomas and hepatocellular
carvinomas was significant. In malcs, the combined incidence was: controls, 1649 animals; low-dose
31/49; @ = 0.002); adenomas and carcinomas was: controls, 4/48 animals; low-dose, 17/50 (p =
0.001); and high-dose, 38/50 {p < 0.001).

Table 1: PCE-induced tumor incidence in mice and rats

Study Species | Sex Coneentration or dose Tumor response
Type* Incidence
NCL 1977 | Mice Males | 0 mghkgd HC 217
536 mg/kg-d HC 3v49*
1072 mgkg-d HC 27/48*
Females | 0 mgfgd HC 220
386 mg/kg-d HC 19/48*
772 mgfkg-d HC 19/48*
NTF, 1986 | Mice Males 0 ppm HC; HAC 7/49 ; 16/M49
100 ppm HC; HAC  25/49%; 8/49(NS)
200 ppm HC: HAC  26/50%; 18/50(N8S)
Females | O ppm HC; HAC 148 ; 3/48
100 ppm HC;, HAC  13/50%; 6/50(NS)
200 ppm HC; HAC  36/50% 2/S0(NS)

* HC = hepatocellular carcinomas; HAC = hepatocellular adenoma; ML = mononuciear cell leukemia,
*p < 0.001, Fisher Exact Test; ~ Probability level, Life Table Analysis. NS = not statistically significant

The NTP (1986) determined that, under the conditions of the study, there was “clear evidence of
carcinogenicity” of PCE for male F344/N rats, “some evidence of carcinogenicity” of PCE for female

482

B-19




Electronic Filing: Received, Clerk's Office 12/07/2021 **R2022-018**

F344/N rats, and “clear evidence of carcinogenicity™ of PCE for both sexes of B6CIF, mice. IARC
reevaluated the evidence of carcinogenicity of PCE in 1987 using data from the NTP study and
concluded that there was sufficient evidence that PCE is carcinogenic lo animals (IARC, 1987). Other
studies on PCE included those by Rampy ef al. (1978) and Theiss af al. (1977). Rampy et al. (1978)
exposed male and female Sprague-Dawley rats to PCE by inhalation (300 ar 600 ppm) 6 hours/day, 5
days/week for 12 months. Animals were subsequently observed for 18 months. Pathological changes
in the liver or kidney were not observed. Theiss and coworkers studied the ability of PCE to induce lung
adenomas in A/St male mice (Theiss e al., 1977). Animals 6 to 8 weeks old were given 80, 200, or
400 mg/kg of PCE in tncaprylin (intraperitoneally) three times a week. Each group received 14, 24, or
48 injections. Treated animals did not exhibit a significant increase in the average number of lung nmors
when compared o controls.

IV. DERIVATION OF CANCER POTENCY
Ny 'oten

Perchloroethylene has been observed w induce mononuclear cell leukemia in male and female rats and
liver tumars in male and female mice (NTP, 1986). CDHS (1992) decided that the tumor incidence
datn from this study were suitable for use in developing a quantitative risk assessment.

Methodology

Results from the 1986 NTP inhalation study were used as the hasis for estimating the carcinogenic risk
of PCE to humans. In this bioassay, PCE was 99.9% pure, and animals were exposed 6 hours/day, 5
days'week for 103 weeks. The mice in the 100 and 200 ppm dose groups were exposed o a time-
weighted-average (TWA) of 16 and 32 ppm, respectively (e.g., 100 ppm % 6 bours24 hours = 5
days/7 days). Similarly, rats in the 200 and 400 ppm dose groups were exposed to 8 TWA of 33 and
66 ppm, respectively.

The CDHS staff used the metabolized dose, adjusted to contmuous lifetime exposure, o calculate the
carcinogenic potency of PCE (CDHS, 1992), There are several uncertainties using this approach: 1) Ii
was assumed that oxidative metabolism leads 1o the production of carcinogenic metabolites but the
ultimate carcinogen(s) has not been well characterized. The metabolism of PCE is not well quantified in
humans, and 20-40% of the absorbed PCE has not been accounted for. 2) The pharmacokinetic
models used do not account for individeal differences in metabolism and stomge. The body burden
depended on factors such as age, sex, exercise or workload, body mass, adipose tissue mass,
pulmonary dysfunctional states, and individual differences in the intrinsic capecity o metabolize PCE.

Two pharmacokinetic models, the stcady-state and the PB-PK approaches were used They

mcorporated an 18.5% estimated applied dose as the [raction of the dose that is metabolized in humans.
For the low-dose PCE risk asscssment, the Crump multistage polynomial (Crump, 1984) was chosen.
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This model, rather than a time dependent form of the multistage modsl, was chosen because most
tumors were discovered only at the time of sacrifice, and survival in this study was relatively good. The
cancer potency values derived using the two different pharmacokinetic approaches using the 1986 NTP
rat and mouse studies ranged from 0.12 - 0.95 (mg/kg-d)™. When expressed as a function of human
applied dose the values obtained ranged from 0.0025 to 0.093 (mg/kg-d) ™. Using an estimated human
weight of 70 kg, estimated breathing mte of 20 m'/dsy and the PCE conversion factor of | ppb=6.78
ug/nt, the cancer unit risk values for PCE ranged from 0.2 - 7.2 % 107 (ppb)™. After considering the
quality of the cancer bicassays and the uncertainty of human metabolism, CDHS (1992) decided that
the best value for the PCE cancer unit risk was 4.0 x 107 (ppb)™ [5.9 % 10 (ugin)y"). This value is
derived fram the tmor incidence data for the most sensitive species, sex, and tumor site, male mouse
hepatocellular adenomas or carcinomas (NTP, 1986),
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2003, but OSRTI also stated that additional Tier 3 sources may exist, and that additional Tier 3
sources may be identified in the future. As there are no toxicity values for PFOA or PFOS
available in IRIS or as PPRTVs, this memorandum constitutes a Tier 3 consultation and
recommends Tier 3 toxicity values for PFOA and PFOS.

Process

OSRTI and OEM consulted with several EPA program offices to discuss the use of the
EPA Office of Water (OW) provisional health advisories as Tier 3 toxicity values. After
weighing input from these offices, we make the following recommendations regarding the OW
advisory and the interim oral non-cancer toxicity values for PFOA and PFOS.

Recommendations

On January 8, 2009 OW completed and released Provisional Health Advisories for PFOA
and PFOS (See Attachment 1). Prior to the release of this assessment, OW invited, received and
considered internal and external peer review comments on the then draft assessment. Although
derived using methods that differ from the Superfund program’s risk-based approaches, OSRTI
and OEM find the OW provisional drinking water advisories of 0.4 ug/l for PFOA and 0.2 pg/l
for PFOS credible as protective health-based concentrations for these contaminants in drinking
water.

Because the OW provisional health advisories address only water consumption, oral
reference dose values (RfDs), which can be used to address oral exposure to other media such as
soil, were not developed. However, the methodology used by OW in deriving its provisional
health advisories can also be used to derive subchronic RfD values for PFOA and PFOS, as
shown below:

e Perflurooctanoic Acid (PFOA)

For PFOA, the OW provisional health advisory relies on data from a sub-chronic study in
mice (Lau, et al 2006) to derive a Benchmark Dose Level (BMDL o) of 0.46 mg/kg-day’.
When calculating toxicity values such as an RfD, a BMDL or a No Observed Adverse
Effect Level (NOAEL) can be used to derive an RfD. In deriving an RfD for PFOA,
certain numerical factors are applied to the BMDL. to account for differences in the
metabolism and sensitivity among test animals and humans to the effects of PFOA. Using
the numerical factors presented in OW's provisional health advisory, a subchronic RfD
can be developed, as follows:

' EPA toxicity assessments, including Integrated Risk Informaiton System (IRIS) assessments, using BML modeling
in the derivation of an RfD typically use the 10% response level from the BML modeling (BMDL o) to denive an
RD.

™~
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Please be aware that the recommendations made in this memorandum may be modified
by OSRTI and OEM as the state of the science evolves with respect to deriving toxicity values
and determining protective concentrations of PFOA and PFOS. Such changes may include the
availability of an IRIS or a PPRTV assessment and/or the promulgation of a Safe Drinking
Water Act Maximum Contaminant Level by OW.

Questions related to the use of this memorandum and its recommendations may be
directed to Dave Crawford (703-603-8891) and to Janine Dinan (202-564-8737) in OEM.

Attachment |
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May 26, 2021

MEMORANDUM

SUBJECT: Recommendations on the Use of Chronic or Subchronic Noncancer Values for
Superfund Human Health Risk Assessments

FROM: Brigid Lowery, Director 5"?@&1#&?
Assessment and Remediation Division

Office of Superfund Remediation and Technology Innovation
TO: Superfund Emergency Management Divisions Directors, Regions 1 - 10
PURPOSE

The purpose of this memorandum is to provide recommendations from the Office of Land and
Emergency Management (OLEM) regarding the use of the subchronic toxicity value rather than
the chronic value for 19 specific chemicals as noted in the attachment.

This recommendation is based on OLEM’s Human Health Regional Risk Assessment Forum’s
(OHHRRAF) Toxicity Workgroup evaluation of the toxicity of 32 chemicals. The OHHRRAF
recommended using subchronic values in place of chronic values for 19 of the 32 chemicals
OLEM concurs with the OHHRRAF recommendation. The Forum’s recommendations may be
applicable to EPA regional offices’ activities to evaluate and address hazardous waste releases
under the Comprehensive Environmental Response, Compensation and Liability Act, as
amended (e.g., Hazard Ranking System scoring, remedial investigation and feasibility study
process, and five-year reviews), and other OLEM risk evaluation efforts.

BACKGROUND

The Office of Solid Waste and Emergency Response! (OSWER) Directive 9285.7-53 (Human
Health Toxicity Values in Superfund Risk Assessments; December 5, 2003; commonly referred to
as “the 2003 hierarchy guidance”), identifies an updated source hierarchy for human health
toxicity values to consider when carrying out Superfund site risk assessments. It also states that
“[t]his revised hierarchy recognizes that EPA should use the best science available on which to
base risk assessments.” Furthermore, the 2003 hierarchy guidance states that, “EPA and state
personnel may use and accept other technically sound approaches,” acknowledging “that there
may be other sources of toxicological information,” referring specifically to OSWER Directive

1 The former name of what is now EPA’s Office of Land and Emergency Management.
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9285.7-16 (Use of IRIS Values in Superfund Risk Assessment; December 21, 1993), which offers
similar guidance.?

The OHHRRAF Toxicity Workgroup identified 21 oral and 11 inhalation toxicity values where a
subchronic toxicity value was lower than its corresponding chronic toxicity value. After review
of relevant information, the Forum recommends use of the subchronic toxicity value rather than
the chronic value for 19 of the 32. For the remaining 13 chemical toxicity values, the Forum
recommends the chronic toxicity values be used.

The recommendations in the memorandum will be re-evaluated in the future as toxicity values
are updated.

Please contact Michele Burgess (703-603-9003) or Laurence Libelo (703-603-8815) if you have
any questions or require additional information.

Attachment

CC:. Barry Breen, OLEM
Carlton Waterhouse, OLEM
Dawn Banks, OLEM/PARMS
Larry Douchand, OLEM/OSRTI
Kathleen Salyer, OLEM/OEM
Carolyn Hoskinson, OLEM/ORCR
David Lloyd, OLEM/OBLR
Greg Gervais, OLEM/FFRRO
Mark Barolo, OLEM/OUST

2 See OSWER Directive 9285.7-53, page 2, quoting OSWER Directive 9285.7-16: “...IRIS is not the only source of
toxicology information, and in some cases more recent, credible and relevant data may come to the Agency’s attention. In
particular, toxicological information other than that in IRIS may be brought to the Agency by outside parties. Such
information should be considered along with the data in IRIS in selecting toxicological values; ultimately, the Agency
should evaluate risk based upon its best scientific judgement and consider all credible and relevant information available
toit.”
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Selected Chronic Toxicity Values?

Chemical (CASRN) Chronic Source (Year) Subchronic Source (Year) Selected Date
Value Value Value
Inhalation (mg/m?®)
*Acrylic acid (79-10-7) 0.001 IRIS (1994) 0.0002 PPRTV (2010) 0.0002 04/18/19
Ammonia (7664-41-7) 0.5 IRIS (2016) 0.1 PPRTV (2005) 0.5 04/18/19
Chlordane (12789-03-6) 0.0007 IRIS (1998) 0.0002 ATSDR (1994) 0.0007 04/18/19
1,1-Dichloroethylene (75-35-4) 0.2 IRIS (2002) 0.08° ATSDR (1994) 0.2 04/18/19
*2-Ethoxyethanol (110-80-5) 0.2 IRIS (1991) 0.04 PPRTV (2013) 0.04 12/12/2019
*Ethyl chloride (75-00-3) 10 IRIS (1991) 4 PPRTV (2007) 4 04/18/19
*2-Methoxyethanol (109-86-4) 0.2 IRIS (1991) 0.007 PPRTV (2011) 0.007 04/18/19
Methyl tert-butyl ether (1634-04-4) 2 IRIS (1993) 2.5° ATSDR (1996) 3 06/25/2020
Nitromethane (75-52-5) 0.005 PPRTV (2013) 0.004 PPRTV (2013) 0.005 04/18/19
Vinyl acetate (108-05-4) 0.2 IRIS (1990) 0.05¢ ATSDR (2001) 0.2 06/25/2020
*Vinyl chloride (75-01-4) 0.1 IRIS (2000) 0.08¢ ATSDR (2006) 0.08 08/27/2020
Oral (mg/kg-day)
Acrylamide (79-06-1) 0.002 IRIS (2010) 0.001 ATSDR (2012) 0.002 06/27/2019
Acrylic acid (79-10-7) 0.5 IRIS (1994) 0.2 PPRTV (2010) 0.5 03/05/2020
*Acrylonitrile (107-13-1) 0.04 ATSDR (1990) 0.01 ATSDR (1990) 0.01 06/27/2019
*Allyl alcohol (107-18-6) 0.005 IRIS (1987) 0.004 PPRTV (2009) 0.004 04/18/19
*Atrazine (1912-24-9) 0.035 IRIS (1993) 0.003 ATSDR (2003) 0.003 06/27/2019
1,1-Biphenyl (92-52-4) 0.5 IRIS (2013) 0.1 PPRTV (2011) 0.5 04/18/19
*Bromodichloromethane (75-27-4) 0.02 IRIS (1987) 0.008 PPRTV (2009) 0.008 04/18/19
*Cadmium (7440-43-9) 0.0005/0.001f IRIS (1989) 0.0001f ATSDR (2012) 0.0001 04/18/19
*p-Chloroaniline (106-47-8) 0.004 IRIS (1988) 0.0005 PPRTV (2008) 0.0005 04/18/19
*p-Cresol (106-44-5) 0.1 ATSDR (2008) 0.02 PPRTV (2010) 0.02 04/18/19
Cyclohexanone (108-94-1) 5 IRIS (1987) 2 PPRTV (2010) 5 08/27/2020
Endosulfan (115-29-7) 0.006 IRIS (1994) 0.005 ATSDR (2015) 0.006 06/27/2019
*Ethyl acetate (141-78-6) 0.9 IRIS (1987) 0.7 PPRTV (2013) 0.7 04/18/19
*Ethylbenzene (100-41-4) 0.1 IRIS (1987) 0.05 (PPRTV 0.05 04/18/19
2009
*Ethylene glycol (107-21-1) 2 IRIS (1987) 0.8 ATS(DR (2)010) 0.8 04/18/19
Ethylene glycol monobutyl ether 0.1 IRIS (2010) 0.07 ATSDR (2010) 0.1 04/18/19
111-76-2
S‘Hepatchl)or (76-44-8) 0.0005 IRIS (1987) 0.0001 ATSDR (2007) 0.0001 06/27/2019
*Hexachlorobenzene (118-74-1) 0.0008 IRIS (1988) 0.00001 PPRTV (2010) | 0.00001 04/18/19
*Hexachlorocyclohexane, gamma 0.0003 IRIS (1987) 0.00001 ATSDR (2005) | 0.00001 08/27/2020
58-89-9
E’entachlgrophenol (87-86-5) 0.005 IRIS (2010) 0.001 ATSDR (2001) 0.005 08/27/2020
*1,2,4,5-Tetrachlorobenzene 0.0003 IRIS (1987) 0.00003 PPRTV (2013) | 0.00003 04/18/19
(95-94-3)

aDecisions regarding the most appropriate toxicity value when the subchronic value was more conservative than the chronic value in the Regional

Screening Levels (RSLs).
bIntermediate-duration MRL = 0.02 ppm
CIntermediate-duration MRL = 0.07 ppm
dIntermediate-duration MRL = 0.01 ppm
eIntermediate-duration MRL = 0.03 ppm
f\alues for food/water.

9Chronic-duration MRL; an intermediate-duration MRL of 0.0005 mg/kg-day was also available (ATSDR 2012).
*Indicates that selection of the subchronic value.

1. Decisions that Require a Change in the RSLs (Inhalation).
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Acrylic Acid (CASRN 79-10-7). The IRIS chronic RfC (1994) and the PPRTV subchronic p-RfC (2010)
are based on the same study (Miller et al. 1981). However, the PPRTV used BMD modeling and dosimetric
conversion factors to account for pharmacokinetics differences between mice and people. The PPRTV
value is selected based on the use of updated methodology.

Summary Table for Acrylic Acid (CASRN 79-10-7)
Source (Year) IRIS (1994) PPRTV (2010)
Toxicity Value Chronic RfC Subchronic p-RfC
Critical Study Miller et al. 1981
Species/Strain/Sex B6C3F1 mice (15/sex/group)
Study Duration 6 hours/day, 5 days/week, for 13 weeks
Critical Effect(s) Focal degeneration of the nasal olfactory epithelium
POD LOAELf+ec) = 0.33 mg/m?® BMDL10p+ec) = 0.02 mg/m?®
Composite UF 3002 100°
Toxicity Value (mg/m?) 0.001 0.0002
Selected Value (mg/m?3) 0.0002
Rationale Updated methodology

@The composite UF of 300 is based on 10 for UFw, 3 for UFs, 3 for UFa, and 3 for UFL.
The composite UF of 100 if based on 3 for UFa, 10 for UFw, and 3 for UFp

References:

e  Miller, RR; Ayres, JA; Jersey GC; et al. (1981) Inhalation toxicity of acrylic acid. Fund. Appl. Toxicol. 1:271-277.

e U.S. EPA. (2018). Integrated risk information system (IRIS). Office of Research and Development, National Center
for Environmental Assessment, Washington, DC. Available online at
https://cfpub.epa.gov/ncealiris/iris_documents/documents/subst/0002_summary.pdf#nameddest=rfc

e U.S. EPA. (2010) Provisional peer-reviewed toxicity values for acrylic acid (CASRN 79-10-7). Office of Research
and Development, National Center for Environmental Assessment, Cincinnati, OH. Available online at
https://cfpub.epa.gov/ncea/pprtv/documents/AcrylicAcid.pdf

2-Ethoxyethanol (2-EE) (CASRN 110-80-5). The subchronic p-RfC (PPRTV 2013) is based on a
developmental toxicity study. The PPRTV determined that, based on duration-adjusted concentrations,
minor and major skeletal defects in the offspring of Dutch rabbits (Doe 1984b) is a more sensitive endpoint
than testicular (and hematological) effects in adult New Zealand White rabbits (Barbee et al. 1984a), which
was the critical effect identified by IRIS (1991). In support, fetal effects (minor skeletal defects) were also
observed in a developmental toxicity study using Wistar rats (Doe 1984b). BMD modeling (i.e., updated
methodology) was used in the PPRTV assessment to determine the POD (compared to the IRIS
NOAELHec). A benchmark response (BMR) of 5% extra risk was used; it is standard EPA practice to use
a BMR of 5% for developmental endpoints. Although the data from Doe (1984b) were provided on a per
pup basis (rather than a per-litter basis), the sample size of each exposure group was calculated from the
data provided. The PPRTV also noted that BMD modeling could not be applied to the less sensitive
endpoints from the Barbee et al. (1984a) study because an abnormally large standard deviation was reported
for one of the testis weights values, and no quantitative data for seminiferous tubule degeneration were
provided. The PPRTV value is selected based on the evaluation of sensitive (developmental) endpoints and
the use of updated methodology.

Summary Table for 2-Ethoxyethanol (CASRN 110-80-5)
Source (Year) IRIS (1991) PPRTV (2013)
Toxicity Value Chronic RfC Subchronic p-RfC
Critical Study Barbee et al. 1984a Doe 1984b
Species/Strain/Sex New Zealand White rabbits (10/sex/group) Dutch rabbits (24 females/group)
Study Duration 6 hours/day, 5 days/week for 13 weeks 6 hours/day on GDs 6-18
Critical Effect(s) Decreased hemoglobin, decreased testis Fetal skeletal effects

weight, and seminiferous tubule degeneration

POD NOAEL[Hec) of 68 mg/m® BMDL s%Hec) of 4.23 mg/m?®
Composite UF 3002 100°
Toxicity Value (mg/m®) 0.2 0.04
Selected Value (mg/m?®) 0.04
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| Rationale | Different study; updated methodology

aThe composite UF of 300 is based on 3 for UFa, 10 for UFH, and 10 for UFs.
bThe composite UF of 100 if based on 3 for UFa, 3 for UFp, and 10 for UFH

References:

Barbee, S.J., J.B. Terrill, D.J. DeSousa and C.C. Conaway. 1984a. Subchronic inhalation toxicology of ethylene glycol
monoethyl ether in the rat and rabbit. Environ. Health Perspect. 57: 157-163.

Doe, JE. (1984b) Ethylene glycol monoethyl ether and ethylene glycol monoethy! ether acetate teratology studies.
Environ Health Perspect 57:33—41.

U.S. EPA. (2018). Integrated risk information system (IRIS). Office of Research and Development, National Center for
Environmental Assessment, Washington, DC. Available online at
https://cfpub.epa.gov/ncealiris/iris_documents/documents/subst/0513 summary.pdf#nameddest=rfc

U.S. EPA. (2013) Provisional peer-reviewed toxicity values for 2-ethoxyethanol (CASRN 110-80-5). Office of
Research and Development, National Center for Environmental Assessment, Cincinnati, OH. Available online at
https://cfpub.epa.gov/ncea/pprtv/documents/Ethoxyethanol2.pdf.

Ethyl Chloride (CASRN 75-00-3). The IRIS chronic RfC (1991) and the PPRTV subchronic p-RfC

(2007) are based on the same study (Scortichini et al. 1986). However, the PPRTV Assessment used BMD
modeling to determine the POD (i.e., updated methodology). The PPRTV value is selected based on the
use of updated methodology.

Summary Table for 2-Ethyl Chloride (CASRN 75-00-3)

Source (Year) IRIS (1991) PPRTV (2007)
Toxicity Value Chronic RfC Subchronic p-RfC
Critical Study Scortichini et al. 1986

Species/Strain/Sex CF-1 mice (30 females/group)

Study Duration 6 hours/day on GDs 6-15

Critical Effect(s) Delayed ossification of the skull bones

POD NOAEL [Hec] = 4000 mg/m?® LECio[apg = 1078 mg/m®
Composite UF 3002 300°
Toxicity Value (mg/m®) 10 4
Selected Value (mg/m?®) 4

Rationale Updated methodology

@The composite UF of 300 is based on 3 for UFa, 10 for UFw, and 10 for UFp.
bThe composite UF of 300 is based on 3 for UFa, 10 for UFH, and 10 for UFp.

References:

Scortichini, B.H., K.A. Johnson, J.J. Momany-Pfruender, and T.R. Hanley, Jr. 1986. Ethyl chloride: Inhalation
teratology study in CF-1 mice. Dow Chemical Co. EPA Document #86- 870002248.

U.S. EPA. (2018). Integrated risk information system (IRIS). Office of Research and Development, National Center for
Environmental Assessment, Washington, DC. Available online at
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0523 summary.pdf#nameddest=rfc

U.S. EPA. (2007) Provisional peer-reviewed toxicity values for chloroethane (CASRN 75-00-3). Office of Research
and Development, National Center for Environmental Assessment, Cincinnati, OH. Available online at
https://cfpub.epa.gov/ncea/pprtv/documents/Chloroethane.pdf
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2-Methoxyethanol (CASRN 109-86-4). The IRIS chronic RfC (1991) and the PPRTV subchronic p-RfC
(2011) are based on the same study (Miller et al. 1983). However, the PPRTV Assessment used BMD
modeling to determine the POD (i.e., updated methodology). The PPRTV value is selected based on the
use of updated methodology.

Summary Table for 2-Methoxyethanol (CASRN 109-86-4)
Source (Year) IRIS (1991) PPRTV (2011)
Toxicity Value Chronic RfC Subchronic p-RfC
Critical Study Miller et al. 1983
Species/Strain/Sex New Zealand White rabbits (5/sex/group)
Study Duration 6 hours/day, 5 days/week, for 13 weeks
Critical Effect(s) Reduction in testis size
POD NOAEL[HEC) = 17 mg/m?® BMDL f1orEc) = 0.73 mg/m?®
Composite UF 10002 100°
Toxicity Value (mg/m?) 0.02 0.007
Selected Value (mg/m?®) 0.007
Rationale Updated methodology

#The composite UF of 1000 is based on 3 for UFa, 3 for UFp, 10 for UFw, and 10 for UFs.
The composite UF of 300 is based on 3 for UFa, 10 for UFH, and 3 for UFp.

References:

e  Miller, R.R., J.A. Ayres, J.T. Young and M.J. McKenna. 1983. Ethylene glycol monomethyl ether. 1. Subchronic vapor
inhalation study with rats and rabbits. Fund. Appl. Toxicol. 3(1): 49- 54.

e U.S.EPA. (2018). Integrated risk information system (IRIS). Office of Research and Development, National Center for
Environmental Assessment, Washington, DC. Available online at
https://cfpub.epa.gov/ncealiris/iris_documents/documents/subst/0525_summary.pdf#nameddest=rfc

e U.S. EPA. (2011) Provisional peer-reviewed toxicity values for 2-methoxyethanol (CASRN 109-86-4) and 2-
methoxyethanol acetate (CASRN 110-49-6). Office of Research and Development, National Center for Environmental
Assessment, Cincinnati, OH. Available online at
https://cfpub.epa.gov/ncea/pprtv/documents/Methoxyethanol Acetate?.pdf

Vinyl Chloride (CASRN 75-01-4). The IRIS assessment is based on a dietary study that used PBPK
modeling for route-to-route (R2R) extrapolation. The ATSDR assessment is based on a study (Thornton et
al., 2002) that was not available when the IRIS assessment was completed (2000). Other differences
between the ATSDR intermediate-duration MRL (2006) and the IRIS chronic RFC (2000) were due to
rounding. IRIS divided the POD of 2.5 mg/m? by the composite uncertainty factor (UFc) of 30 to arrive at
0.08 mg/m?, which was rounded to 0.1 mg/m?®. ATSDR identified a POD of 1.25 ppm, which was rounded
to 1 ppm prior to the application of uncertainty factors. The POD divided by the UFc of 30 generated an
intermediate-duration MRL of 0.03 ppm; using the conversion factor 1 ppm = 2.56 mg/m? resulted in a
toxicity value of 0.08 mg/md. Differences in the toxicity values is an artifact of the derivation process used
by each agency. The ATSDR value is selected based on new information.

Summary Table for Vinyl Chloride (CASRN 75-01-4)
Source (Year) IRIS (2000) ATSDR (2006)
Toxicity Value Chronic RfC Intermediate-duration MRL
Critical Study Til et al. 1983, 1991 Thornton et al. 2002
Species/Strain/Sex Wistar rats (50 to 100/sex/group) Sprague-Dawley rats (30/sex/group)
Study Duration Lifetime dietary 4 hours/day for two generations
Critical Effect(s) Liver cell polymorphism Centrilobular hypertrophy (F1 females)
POD NOAEL[Hec) = 2.5 mg/m?® LECpionec) = 1 ppm

(based on PBPK model R2R extrapolation)

Composite UF 302 30°
Toxicity Value 0.1 mg/m?® 0.03 ppm (0.08 mg/m®)
Selected Value (mg/m?®) 0.08
Rationale New study

@The composite UF of 30 is based on 3 for UFa, and 10 for UFH.
bThe composite UF of 30 is based on 3 for UFa, and 10 for UFH.
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References:

Agency for Toxic Substances and Disease Registry (ATSDR) (2006). Toxicological profile vinyl chloride. Available
online at https://www.atsdr.cdc.gov/toxprofiles/tp20.pdf

Thornton SR, Schroeder RE, Robison RL, et al. 2002. Embryo-fetal developmental and reproductive toxicology of
vinyl chloride in rats. Toxicol Sci 68:207-219.

Til, HP; Feron, VJ; Immel, HR. (1991) Lifetime (149-week) oral carcinogenicity study of vinyl chloride in rats. Food
Chem Toxicol 29:713-718.

Til, HP; Immel, HR; Feron, VJ. (1983) Lifespan oral carcinogenicity study of vinyl chloride in rats. Final report. Civo
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U.S. EPA. (2018). Integrated risk information system (IRIS). Office of Research and Development, National Center for
Environmental Assessment, Washington, DC. Available online at
https://cfpub.epa.gov/ncealiris/iris_documents/documents/subst/1001_summary.pdf#nameddest=rfc
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2. Decisions that Require a Change in the RSLs (Oral).

Acrylonitrile (CASRN 107-13-1). The study used to derive the intermediate-duration MRL (Tandon,
1988) identified a serious LOAEL for decreased sperm count and testicular tubule degeneration at 10
mg/kg-day and used a UFc of 1000 to derive a chronic-duration MRL of 0.01 mg/kg-day (see footnote f of
Table 2-2 in the ATSDR Toxicological Profile). According to the same table, the chronic-duration MRL
was derived from Biodynamics (1980) based on a NOAEL of 4.2 mg/kg-day for decreased red blood cells
(footnote h). Figure 2-2 erroneously shows that the chronic-duration MRL was derived from Biodynamics
(1980) using a NOAEL based on decreased red blood cells of 0.14 mg/kg-day. The intermediate-duration
ATSDR value is selected because it is more protective than the chronic-duration MRL.

Summary Table for Acrylonitrile (CASRN 107-13-1)

Source (Year) ATSDR (1990) ATSDR (1990)

Toxicity Value Chronic-duration MRL Intermediate-duration MRL

Critical Study Biodynamics 1980 Tandon 1988

Species/Strain/Sex F344 rats Mice

Study Duration 24 months 60 days

Critical Effect(s) Decreased red cells Decreased sperm count and testicular tubule
degeneration

POD NOAEL = 4.2 mg/kg-day LOAEL = 10 mg/kg-day

Composite UF 1007 1000°

Toxicity Value (mg/kg-day) 0.04 0.01

Selected Value (mg/kg-day) 0.01

Rationale Different methodology

@The composite UF of 100 is based on 10 for UFa, and 10 for UFH.
bThe composite UF of 1000 is based on 10 for UFa, 10 for UFw, and 10 for UFL.

References:
e Agency for Toxic Substances and Disease Registry (ATSDR) (1996). Toxicological profile for acrylamide. Available
online at https://www.atsdr.cdc.gov/toxprofiles/tp125.pdf

e  Bio/dynamics. 1980b. A twenty-four month oral toxicity/carcinogenicity study of acrylonitrile administered in the
drinking water to Fischer 344 rats. Biodynamics, Inc., Division of Biology and Safety Evaluation, East Millstone, NJ.
Project No. BDN-77-27.

e Tandon R, Saxena DK, Chandra SV, et al. 1988. Testicular effects of acrylonitrile in mice. Toxicol Lett 42:55-63.

Allyl Alcohol (CASRN 107-18-6). The PPRTYV (2009) assessment used a new study (NTP 2006) that was
not available when the IRIS assessment was completed (1987) and used the BMD modeling to determine
the POD (i.e., updated methodology). The PPRTYV is selected based on new information and the use of
updated methodology.

Summary Table for Allyl Alcohol (CASRN 107-18-6)
Source (Year) IRIS (1987) PPRTYV (2009)
Toxicity Value Chronic RfD Subchronic p-RfD
Critical Study Carpanini et al. 1978 NTP 2006
Species/Strain/Sex Wistar rats (15/sex/group) F344/N rats (10/sex/group)
Study Duration 15 weeks 5 days/week for 14 weeks
Critical Effect(s) Impaired renal function and kidney weights Squamous hyperplasia of the forestomach

epithelium (females)

POD NOEL = 4.8 mg/kg-day BMDL = 1.3 mg/kg-day
Composite UF 10002 300°
Toxicity Value (mg/kg-day) 0.005 0.004
Selected Value (mg/kg-day) 0.004
Rationale New study; updated methodology

aThe composite UF of 1000 is based on 10 for UFa, 10 for UFy, and 10 for UFs.
bThe composite UF of 300 is based on 10 for UFa, 10 for UFH, and 3 for UFp.
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Atrazine (CASRN 1912-24-9). The intermediate-duration MRL from ATSDR (2003) is based on a study
(Gojmerac et al. 1999) that was not available at the time of the IRIS assessment (1993). The critical effect
identified by ATSDR is indicative of the potential for endocrine disruption, and results in a lower toxicity
value than the chronic RfD. The ATSDR value is selected based on new information.

Summary Table for Atrazine (CASRN 1912-24-9)

Source (Year) IRIS (1993) ATSDR (2003)

Toxicity Value Chronic RfD Intermediate-duration MRL

Critical Study Ciba-Geigy Corp. 1986 Gojmerac et al. 1999

Species/Strain/Sex Sprague-Dawley rats (20/sex/group) Swedish Landance/Large Yorkshire pigs (9
young females/group)

Study Duration 2 years 19 days

Critical Effect(s) Decreased body weight gain Delayed estrus

POD NOAEL = 3.5 mg/kg-day LOAEL =1 mg/kg-day

Composite UF 1007 300°

Toxicity Value (mg/kg-day) 0.035 0.003

Selected Value