Green Ribbon Science Panel
Subcommittee #2 --- Product Identification and Prioritization

ATTACHMENTS

Attachment 1 --- Statutes
This document includes AB 1879 & SB 509 which provide the statutory mandates,
authorities and scope for the regulations, and AB 289 which provides some limited
data call-in authority for DTSC.

Attachment 2 --- Reliable Information Definition Examples
This document essentially shows the approach to the data quality issue used in the
DTSC draft regulations.

Attachment 3 --- California Biomonitoring Program

Attachment 4 --- CDC Biomonitoring Program
These two documents provide an overview of the California and the Center for
Disease Control biomonitoring programs and the list of chemicals included in each
program.

Attachment 5 --- Ranking Formula Approach Examples
This document shows several conceptual models for a ranking and/or weighted
factor approach to prioritization (based on suggestions from stakeholders).

Attachment 6 --- Prioritization Hazard & Exposure Factors Example
This document shows an approach to prioritization of products (modeled on the
DTSC draft regulations) that considers both hazard and exposure factors.

Attachment 7 --- Prioritization Exposure Factors Examples
This list is focused on exposure factors only; some taken from the DTSC draft
regulations and some from stakeholder suggestions.

Attachment 8 --- USEPA Design for the Environment Alternatives Assessment Criteria
for Hazard Evaluation (draft)
This model applies to chemical prioritization based on hazard considerations, but it
is provided here to show one approach to a ranking process, as well as an
approach to determining and applying “weight of evidence”.

Attachment 9 --- Washington State Chemical Prioritization (presentation by Alex Stone)
Washington State’s Children’s Safe Product program also is a chemical
prioritization process, but is provided here to show a prioritization process that
looks at both hazard and exposure factors.
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Attachment 10 --- CARB VOC Regulatory Schedule
This is an example of a regulation that provides an implementation schedule by
product category.

Attachment 11 --- OECD Guidance on Data Quality
This document sets forth the OECD approach to data quality (which is been
suggested by some stakeholders).
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Attachment 2-1

Statutes
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SB 509

SB 509

AB 1879 (chap. 559, stat. 2008, Feuer)
SB 509 (chap. 560, stat. 2008, Simitian)

Health and Safety Code sections 25251 — 25257.1
Article 14. Green Chemistry

25251. For purposes of this article, the following definitions shall apply:

(a) "Clearinghouse" means the Toxics Information Clearinghouse established
pursuant to Section 25256.

(b) "Council* means the California Environmental Policy Council established
pursuant to subdivision (b) of Section 71017" of the Public Resources Code.

(c) "Office” means Office of Environmental Health Hazard Assessment.

(d) "Panel" means the Green Ribbon Science Panel established pursuant to
Section 25254

(e) "Consumer product” means a product or part of the product that is used,
brought, or leased for use by a person for any purposes. "Consumer product" does not
include any of the following:

(1) A dangerous drug or dangerous device as defined in Section 40227 of the
Business of Professions Code.

(2) Dental restorative materials as defined in subdivision (b) of Section 1648.20°
of the Business and Professions Code.

(3) A device as defined in Section 4023* of the Business of Professions Code.

(4) A food as defined in subdivision (a) of Section 109935°.

(5) The packaging associated with any of the items specified in paragraph (1),
(2), or (3).

(6) A pesticide as defined in Section 12753° of the Food and Agricultural Code or
the Federal Insecticide, Fungicide and Rodenticide Act (7 U.S.C. Sec. 136 and
following).

(7) Mercury-containing lights defined as mercury containing lamps, bulbs, tubes,
or other electric devices that provide functional illumination.

(f) This section shall remain in effect only until December 31, 2011, and as of that
date is repealed, unless a later enacted statute, that is enacted before December 31,
2011, deletes or extends that date.

25251. For purposes of this article, the following definitions shall apply:

(a) "Clearinghouse" means the Toxics Information Clearinghouse established
pursuant to Section 25256.

(b) "Council* means the California Environmental Policy Council established
pursuant to subdivision (b) of Section 71017 of the Public Resources Code.

(c) "Office” means Office of Environmental Health Hazard Assessment.

(d) "Panel" means the Green Ribbon Science Panel established pursuant to
Section 25254,

(e) "Consumer product” means a product or part of the product that is used,
brought, or leased for use by a person for any purposes. "Consumer product" does not
include any of the following:

(1) A dangerous drug or dangerous device as defined in Section 4022 of the
Business of Professions Code.

(2) Dental restorative materials as defined in subdivision (b) of Section 1648.20
of the Business and Professions Code.

(3) A device as defined in Section 4023 of the Business of Professions Code.

(4) A food as defined in subdivision (a) of Section 109935.
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AB 1879

AB 1879

(5) The packaging associated with any of the items specified in paragraph (1),
(2), or (3).

(6) A pesticide as defined in Section 12753 of the Food and Agricultural Code or
the Federal Insecticide, Fungicide and Rodenticide (7 United States Code Sections 136
and following).

(f) This section shall become effective on January 1, 2012.

25252. (a) On or before January 1, 2011, the department shall adopt regulations to
establish a process to identify and prioritize those chemicals or chemical ingredients in
consumer products that may be considered as being a chemical of concern, in
accordance with the review process specified in Section 25252.5. The department shall
adopt these regulations in consultation with the office and all appropriate state agencies
and after conducting one or more public workshops for which the department provides
public notice and provides an opportunity for all interested parties to comment. The
regulations adopted pursuant to this section shall establish an identification and
prioritization process that includes, but is not limited to, all of the following
considerations:

(1) The volume of the chemical in commerce in this state.

(2) The potential for exposure to the chemical in a consumer product.

(3) Potential effects on sensitive subpopulations, including infants and children.

(b)(1) In adopting regulations pursuant to this section, the department shall
develop criteria by which chemicals and their alternatives may be evaluated. These
criteria shall include, but not be limited to, the traits, characteristics, and endpoints that
are included in the clearinghouse data pursuant to Section 25256.1.

(2) In adopting regulations pursuant to this section, the department shall
reference and use, to the maximum extent feasible, available information from other
nations, governments, and authoritative bodies that have undertaken similar chemical
prioritization processes, so as to leverage the work and costs already incurred by those
entities and to minimize costs and maximize benefits for the state's economy.

(3) Paragraph (2) does not require the department, when adopting regulations
pursuant to this section, to reference and use only the available information specified in
paragraph (2).

25252.5. (a) Except as provided in subdivision (f), the department, in adopting the
regulations pursuant to Sections 25252 and 25253, shall prepare a multimedia life cycle
evaluation conducted by affected agencies and coordinated by the department, and shall
submit the regulations and the multimedia life cycle evaluation to the council for review.

(b) The multimedia evaluation shall be based on the best available scientific data,
written comments submitted by interested persons, and information collected by the
department in preparation for adopting the regulations, and shall address, but is not
limited to, the impacts associated with all the following:

(1) Emissions of air pollutants, including ozone forming compounds, particulate
matter, toxic air contaminants, and greenhouse gases.

(2) Contamination of surface water, groundwater, and soil.

(3) Disposal or use of the byproducts and waste materials.

(4) Worker safety and impacts to public health.

(5) Other anticipated impacts to the environment.

(c) The council shall complete its review of the multimedia evaluation within 90
calendar days following notice from the department that it intends to adopt regulations. If
the council determines that the proposed regulations will cause a significant adverse
impact on the public health or the environment, or that alternatives exist that would be
less adverse, the council shall recommend alternative measures that the department or
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AB 1879

other state agencies may take to reduce the adverse impact on public health or the
environment. The council shall make all information relating to its review available to the
public.

(d) Within 60 days of receiving notification from the council of a determination of
significant adverse impact, the department shall adopt revisions to the proposed
regulation to avoid or reduce the adverse impact, or the affected agencies shall take
appropriate action that will, to the extent feasible, mitigate the adverse impact so that, on
balance, there is no significant adverse impact on public health or the environment.

(e) In coordinating a multimedia evaluation pursuant to subdivision (a), the
department shall consult with other boards and departments within the California
Environmental Protection Agency, the State Department of Public Health, the State and
Consumer Services Agency, the Department of Homeland Security, the Department of
Industrial Relations, and other state agencies with responsibility for, or expertise
regarding, impacts that could result from the production, use, or disposal of consumer
products and the ingredients they may contain.

(f) Notwithstanding subdivision (a), the department may adopt regulations
pursuant to Sections 25252 and 25253 without subjecting the proposed regulation to a
multimedia evaluation if the council, following an initial evaluation of the proposed
regulation, conclusively determines that the regulation will not have any significant
adverse impact on public health or the environment.

(g) For the purposes of this section, "multimedia life cycle evaluation" means the
identification and evaluation of a significant adverse impact on public health or the
environment, including air, water, or soil, that may result from the production, use, or
disposal of a consumer product or consumer product ingredient.

25253. (a)(1) On or before January 1, 2011, the department shall adopt regulations
pursuant to this section that establish a process for evaluating chemicals of concern in
consumer products, and their potential alternatives, to determine how best to limit
exposure or to reduce the level of hazard posed by a chemical of concern, in
accordance with the review process specified in Section 25252.5. The department shall
adopt these regulations in consultation with all appropriate state agencies and after
conducting one or more public workshops for which the department provides public
notice and provides an opportunity for all interested parties to comment.

(2) The regulations adopted pursuant to this section shall establish a process that
includes an evaluation of the availability of potential alternatives and potential hazards
posed by those alternatives, as well as an evaluation of critical exposure pathways. This
process shall include life cycle assessment tools that take into consideration, but shall
not be limited to, all of the
following:

(A) Product function or performance.

(B) Useful life.

(C) Materials and resource consumption.

(D) Water conservation.

(E) Water quality impacts.

(F) Air emissions.

(G) Production, in-use, and transportation energy inputs.

(H) Energy efficiency.

(1) Greenhouse gas emissions.

(J) Waste and end-of-life disposal.

(K) Public health impacts, including potential impacts to sensitive subpopulations,
including infants and children.

(L) Environmental impacts.
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AB 1879

(M) Economic impacts.

(b) The regulations adopted pursuant to this section shall specify the range of
regulatory responses that the department may take following the completion of the
alternatives analysis, including, but not limited to, any of the following actions:

(1) Not requiring any action.

(2) Imposing requirements to provide additional information needed to assess a
chemical of concern and its potential alternatives.

(3) Imposing requirements on the labeling or other type of consumer product
information.

(4) Imposing a restriction on the use of the chemical of concern in the consumer
product.

(5) Prohibiting the use of the chemical of concern in the consumer product.

(6) Imposing requirements that control access to or limit exposure to the
chemical of concern in the consumer product.

(7) Imposing requirements for the manufacturer to manage the product at the end
of its useful life, including recycling or responsible disposal of the consumer product.

(8) Imposing a requirement to fund green chemistry challenge grants where no
feasible safer alternative exists.

(9) Any other outcome the department determines accomplishes the
requirements of this article.

(c) The department, in developing the processes and regulations pursuant to this
section, shall ensure that the tools available are in a form that allows for ease of use and
transparency of application. The department shall also make every feasible effort to
devise simplified and accessible tools that consumer product manufacturers, consumer
product distributors, product retailers, and consumers can use to make consumer
product manufacturing, sales, and purchase decisions.

25254. (a) In implementing this article, the department shall establish a Green Ribbon
Science Panel. The panel shall be composed of members whose expertise shall
encompass all of the following disciplines:

(1) Chemistry.

(2) Chemical engineering.

(3) Environmental law.

(4) Toxicology.

(5) Public policy.

(6) Pollution prevention.

(7) Cleaner production methods.

(8) Environmental health.

(9) Public health.

(10) Risk analysis.

(11) Materials science.

(12) Nanotechnology.

(13) Chemical synthesis.

(14) Research.

(15) Maternal and child health.

(b) The department shall appoint all members to the panel on or before July 1,
2009. The department shall appoint the members for staggered three-year terms, and
may reappoint a member for additional terms, without limitation.

(c) The panel shall meet as often as the department deems necessary, with
consideration of available resources, but not less than twice each year. The department
shall provide for staff and administrative support to the panel.
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SB 509

SB 509

SB 509

AB 1879

(d) The panel meetings shall be open to the public and are subject to the Bagley-
Keene Open Meeting Act (Article 9 (commencing with Section 11120) of Chapter 1 of
Part 1 of Division 3 of Title 2 of the Government Code).

25255. The panel may take any of the following actions:

(a) Advise the department and the council on scientific and technical matters in
support of the goals of this article of significantly reducing adverse health and
environmental impacts of chemicals used in commerce, as well as the overall costs of
those impacts to the state's society, by encouraging the redesign of consumer products,
manufacturing processes, and approaches.

(b) Assist the department in developing green chemistry and chemicals policy
recommendations and implementation strategies and details, and ensure these
recommendations are based on a strong scientific foundation.

(c) Advise the department and make recommendations for chemicals the panel
views as priorities for which hazard traits and toxicological end-point data should be
collected.

(d) Advise the department in the adoption of regulations required by this article.

(e) Advise the department on any other pertinent matter in implementing this
article, as determined by the department.

25256. The department shall establish the Toxics Information Clearinghouse, which
shall provide a decentralized, Web-based system for the collection, maintenance, and
distribution of specific chemical hazard trait and environmental and toxicological end-
point data. The department shall make the clearinghouse accessible to the public
through a single Internet Web portal, and, shall, to the maximum extent possible,
operate the clearinghouse at the least possible cost to the state.

25256.1. On or before January 1, 2011, the office shall evaluate and specify the hazard
traits and environmental and toxicological end-points and any other relevant data that
are to be included in the clearinghouse. The office shall conduct this evaluation in
consultation with the department and all appropriate state agencies, after one or more
public workshops, and an opportunity for all interested parties to comment. The office
may seek information from other states, the federal government, and other nations in
implementing this section.

25256.2. (a) The department shall develop requirements and standards related to the
design of the clearinghouse and data quality and test methods that govern the data that
is eligible to be available through the clearinghouse.

(b) The department may phase in the access to eligible information and data in
the clearinghouse as that information and data become available.

(c) The department shall ensure the clearinghouse is capable of displaying
updated information as new data becomes available.

25256.3. The department shall consult with other states, the federal government, and
other nations to identify available data related to hazard traits and environmental and
toxicological end-points, and to facilitate the development of regional, national, and
international data sharing arrangements to be included in the clearinghouse.

25257. (a) A person providing information pursuant to this article may, at the time of
submission, identify a portion of the information submitted to the department as a trade
secret and, upon the written request of the department, shall provide support for the
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claim that the information is a trade secret. Except as provided in subdivision (d), a state
agency shall not release to the public, subject information supplied pursuant to this
article that is a trade secret, and that is so identified at the time of submission, in
accordance with Section 6254.7" of the Government Code and Section 10608 of the
Evidence Code.

(b) This section does not prohibit the exchange of a properly designated trade
secret between public agencies, if the trade secret is relevant and necessary to the
exercise of the agency's jurisdiction and the public agency exchanging the trade secrets
complies with this section. An employee of the department that has access to a properly
designated trade secret shall maintain the confidentiality of that trade secret by
complying with this section.

(c) Information not identified as a trade secret pursuant to subdivision (a) shall be
available to the public unless exempted from disclosure by other provisions of law. The
fact that information is claimed to be a trade secret is public information.

(d)(1) Upon receipt of a request for the release of information that has been
claimed to be a trade secret, the department shall immediately notify the person who
submitted the information. Based on the request, the department shall determine
whether or not the information claimed to be a trade secret is to be released to the
public.

(2) The department shall make the determination specified in paragraph (1), no
later than 60 days after the date the department receives the request for disclosure, but
not before 30 days following the natification of the person who submitted the information.

(3) If the department decides that the information requested pursuant to this
subdivision should be made public, the department shall provide the person who
submitted the information 30 days' notice prior to public disclosure of the information,
unless, prior to the expiration of the 30-day period, the person who submitted the
information obtains an action in an appropriate court for a declaratory judgment that the
information is subject to protection under this section or for a preliminary injunction
prohibiting disclosure of the information to the public and promptly notifies the
department of that action.

(e) This section does not authorize a person to refuse to disclose to the
department information required to be submitted to the department pursuant to this
article.

(f) This section does not apply to hazardous trait submissions for chemicals and
chemical ingredients pursuant to this article.

25257.1. (a) This article does not limit and shall not be construed to limit the
department's or any other department's or agency's existing authority over hazardous
materials.

(b) This article does not authorize the department to supersede the regulatory
authority of any other department or agency.

(c) The department shall not duplicate or adopt conflicting regulations for product
categories already regulated or subject to pending regulation consistent with the
purposes of this article.
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End Notes

! Public Resources Code
71017. (a) "Council" means the California Environmental Policy Council.
(b) The council is hereby created and consists of the following members or their designees:
(1) The Secretary for Environmental Protection.
(2) The Director of Pesticide Regulation.
(3) The Director of Toxic Substances Control.
(4) The Chairperson of the State Air Resources Board.
(5) The Chairperson of the State Water Resources Control Board.
(6) The Director of the Office of Environmental Health Hazard Assessment.
(7) The Chairperson of the California Integrated Waste Management Board.

% Business and Profession Code
4022. "Dangerous drug" or "dangerous device" means any drug or device unsafe for self-use in humans
or animals, and includes the following:

(a) Any drug that bears the legend: "Caution: federal law prohibits dispensing without prescription,” "Rx
only," or words of similar import.

(b) Any device that bears the statement: "Caution: federal law restricts this device to sale by or on the
orderofa___ " "Rx only," or words of similar import, the blank to be filled in with the designation of the
practitioner licensed to use or order use of the device.

(c) Any other drug or device that by federal or state law can be lawfully dispensed only on prescription
or furnished pursuant to Section 4006.

® Business and Profession Code
1648.20. (a) This article shall not apply to any surgical, endodontic, periodontic, or orthodontic dental
procedure in which dental restorative materials are not used.

(b) For purposes of this article, "dental restorative materials" means any structure or device placed into
a patient's mouth with the intent that it remain there for an indefinite period beyond the completion of the
dental procedure, including material used for filling cavities in, or rebuilding or repairing the organic
structure of, a tooth or teeth, but excluding synthesized structures or devices intended to wholly replace
an extracted tooth or teeth, such as implants.

* Business and Profession Code
4023. "Device" means any instrument, apparatus, machine, implant, in vitro reagent, or contrivance,
including its components, parts, products, or the byproducts of a device, and accessories that are used or
intended for either of the following:

(a) Use in the diagnosis, cure, mitigation, treatment, or prevention of disease in a human or any other
animal.

(b) To affect the structure or any function of the body of a human or any other animal.

For purposes of this chapter, "device" does not include contact lenses, or any prosthetic or orthopedic
device that does not require a prescription.

® Health and Safety Code
109935. "Food" means either of the following:

(a) Any article used or intended for use for food, drink, confection, condiment, or chewing gum by man
or other animal.

(b) Any article used or intended for use as a component of any article designated in subdivision (a).

® Food and Agricutural Code
12753. "Pesticide" includes any of the following:

(a) Any spray adjuvant.

(b) Any substance, or mixture of substances which is intended to be used for defoliating plants,
regulating plant growth, or for preventing, destroying, repelling, or mitigating any pest, as defined in
Section 12754.5, which may infest or be detrimental to vegetation, man, animals, or households, or be
present in any agricultural or nonagricultural environment whatsoever.
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" Government Code

6254.7. (a) All information, analyses, plans, or specifications that disclose the nature, extent, quantity, or
degree of air contaminants or other pollution which any article, machine, equipment, or other contrivance
will produce, which any air pollution control district or air quality management district, or any other state or
local agency or district, requires any applicant to provide before the applicant builds, erects, alters,
replaces, operates, sells, rents, or uses the article, machine, equipment, or other contrivance, are public
records.

(b) All air or other pollution monitoring data, including data compiled from stationary sources, are public
records.

(c) All records of notices and orders directed to the owner of any building of violations of housing or
building codes, ordinances, statutes, or regulations which constitute violations of standards provided in
Section 1941.1 of the Civil Code, and records of subsequent action with respect to those notices and
orders, are public records.

(d) Except as otherwise provided in subdivision (e) and Chapter 3 (commencing with Section 99150) of
Part 65 of the Education Code, trade secrets are not public records under this section. "Trade secrets," as
used in this section, may include, but are not limited to, any formula, plan, pattern, process, tool,
mechanism, compound, procedure, production data, or compilation of information which is not patented,
which is known only to certain individuals within a commercial concern who are using it to fabricate,
produce, or compound an article of trade or a service having commercial value and which gives its user
an opportunity to obtain a business advantage over competitors who do not know or use it.

(e) Notwithstanding any other provision of law, all air pollution emission data, including those emission
data which constitute trade secrets as defined in subdivision (d), are public records. Data used to
calculate emission data are not emission data for the purposes of this subdivision and data which
constitute trade secrets and which are used to calculate emission data are not public records.

(f) Data used to calculate the costs of obtaining emissions offsets are not public records. At the time
that an air pollution control district or air quality management district issues a permit to construct to an
applicant who is required to obtain offsets pursuant to district rules and regulations, data obtained from
the applicant consisting of the year the offset transaction occurred, the amount of offsets purchased, by
pollutant, and the total cost, by pollutant, of the offsets purchased is a public record. If an application is
denied, the data shall not be a public record.

® Evidence Code

1060. If he or his agent or employee claims the privilege, the owner of a trade secret has a privilege to
refuse to disclose the secret, and to prevent another from disclosing it, if the allowance of the privilege will
not tend to conceal fraud or otherwise work injustice.
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AB 289 (chap. 699, stat. 2006, Chan)

Health and Safety Code sections 57018 — 57020

57018. (a) For purposes of Sections 57019 and 57020, the following definitions shall apply:

(1) “Analytical test method” means a procedure used to sample, prepare, and analyze a
specific matrix to determine the identity and concentration of a specified chemical and its
metabolites and degradation product. An analytical test method shall conform to the standards
adopted by the National Environmental Laboratory Accreditation Conference.

(2) “Bioconcentration factor” means the concentration of a chemical in an organism
divided by its concentration in a test solution or environment.

(3) “Chemical” has the same meaning as a chemical substance, as defined in Section
2602 of Title 15 of the United States Code.

(4) “Manufacturer” means a person who produces a chemical in this state or who imports
a chemical into this state for sale in this state.

(5) “Matrix” includes, but is not limited to, water, air, soil, sediment, sludge, chemical
waste, fish, blood, adipose tissue, and urine.

(6) “Octanol-water partition coefficient” means the ratio of the concentration of a
chemical in octanol and in water at equilibrium and at a specified temperature.

(7) “State agency” means the State Air Resources Board, the Department of Toxic
Substances Control, the Integrated Waste Management Board, the Office of Environmental
Health Hazard Assessment, the State Water Resources Control Board, and the California
Environmental Protection Agency. “State agency” does not include the Department of Pesticide
Regulation.

57019. (a) The California Environmental Protection Agency shall coordinate all requests for
information from manufacturers made pursuant to this section on behalf of the state agencies.

(b) In coordinating the requests made pursuant to this section, the California
Environmental Protection Agency shall seek to accomplish the following objectives:

(1) Minimize or eliminate duplicate requests for the same or similar information.

(2) Coordinate with manufacturers of the same chemical to develop and submit the
requested information in an equitable and resource-efficient manner.

(3) To the extent practicable minimize the cost burden on individual manufacturers.

(4) Maintain a record of requests made pursuant to this section.

(c) A state agency, before requesting any information from a manufacturer pursuant to
subdivision (d), shall do all of the following:

(1) Post on its Internet Web site and the Internet Web site of the California
Environmental Protection Agency an announcement that it seeks information pursuant to
subdivision (d), including the chemical for which it seeks information, the type of information it is
seeking, and the reason for seeking the information.

(2) Conduct a search for the information it seeks of all known public sources of
information on the chemicals for which an announcement has been posted pursuant to
paragraph (1). All known public sources include public and electronically searchable databases
maintained by the federal government, state governments, and intergovernmental
organizations.

(3) Make reasonable attempts to contact all manufacturers of chemicals listed for which
an announcement has been posted pursuant to paragraph (1) to obtain any relevant information
that may be held by those manufacturers but is not publicly available.
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(4) Make reasonable attempts to consult with all manufacturers of chemicals listed for
which an announcement has been posted pursuant to paragraph (1) to determine what
additional information, if any, those manufacturers need to develop to assist the state agency in
evaluating the fate and transport of those chemicals in the relevant matrices.

(5) Make reasonable attempts to consult with all manufacturers to evaluate the technical
feasibility of developing the information requested by the agency.

(d) (1) A state agency may request a manufacturer to provide additional information on a
chemical for which an announcement has been posted pursuant to paragraph (1) of subdivision
(©).

(2) Upon request of a state agency, the manufacturer, within one year, shall provide the
state agency with the additional information requested for the specified chemical.

(3) The information that the state agency requests may include, but is not limited to, any
of the following:

(A) An analytical test method for that chemical, or for metabolites and degradation
products for that chemical that are biologically relevant in the matrix specified by the state
agency.

(B) The octanol-water partition coefficient and bioconcentration factor for humans for that
chemical.

(C) Other relevant information on the fate and transport of that chemical in the
environment.

(4) The manufacturer responding to a request pursuant to this subdivision shall
collaborate and cooperate with the state agency making the request to the extent practicable for
the following purposes:

(A) To ensure that the information being provided meets the needs of the state agency.

(B) To reduce disagreements over the information being provided.

(C) To decrease to the maximum extent possible the effort and resources the state
agency must expend to verify and validate the information provided.

(e) The definitions in Section 57018 apply to this section.

(f) This section shall not be construed to limit the authority of a state agency to obtain
information pursuant to any other provision of law.

57020. (a) Notwithstanding Section 6254.7 of the Government Code, if a manufacturer believes
that information provided to a state agency pursuant to Section 57019 involves the release of a
trade secret, the manufacturer shall make the disclosure to the state agency and notify the state
agency in writing of that belief. In its written notice, the manufacturer shall identify the portion of
the information submitted to the state agency that it believes is a trade secret and provide
documentation supporting its conclusion.

(b) Subject to this section, the state agency shall protect from disclosure a trade secret
designated as such by the manufacturer, if that trade secret is not a public record.

(c) Upon receipt of a request for the release of information to the public that includes
information that the manufacturer has notified the state agency is a trade secret and that is not a
public record, the following procedure applies:

(1) The state agency shall notify the manufacturer that disclosed the information to the
state agency of the request, in writing by certified mail, return receipt requested.

(2) The state agency shall release the information to the public, but not earlier than 30
days after the date of mailing the notice of the request for information, unless, prior to the
expiration of the 30-day period, the manufacturer obtains an action in an appropriate court for a
declaratory judgment that the information is subject to protection under this section or for a
preliminary injunction prohibiting disclosure of the information to the public and promptly notifies
the state agency of that action. In order to prevent the state agency from releasing the
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information to the public, the manufacturer shall obtain a declaratory judgment or preliminary
injunction within 30 days of filing an action for a declaratory judgment or preliminary injunction.

(d) This section does not authorize a manufacturer to refuse to disclose to the state
agency information required by Section 57019.

(e) Any information that a court, pursuant to this section, determines is a trade secret
and not a public record, or pending final judgment pursuant to subdivision (c), shall not be
disclosed by the state agency to anyone, except to an officer or employee of a city or county,
the state, or the United States, or to a contractor with a city or county, or the state, and its
employees, if, in the opinion of the state agency, disclosure is necessary and required for the
satisfactory performance of a contract, for the performance of work, or to protect the health and
safety of the employees of the contractor.

(f) The definitions in Section 57018 apply to this section.
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RELIABLE INFORMATION DEFINITION EXAMPLES

Reliable information means data, studies and other information that has been:

1. Scientifically peer-reviewed, or

2.

Generated using one of the following:

US FDA Good Laboratory Practices,
US EPA’s Harmonized Test Guidelines,

TSCA Testing Guidelines, or

Published in scientifically peer-reviewed literature, or

Published in final state or federal scientific reports, or

Published in a final report of the National Academy of Sciences, National Academy
of Engineering, Institute of Medicine, or National Research Council, or

Published in final reports from specified California public health and environmental
agencies, or

Developed, or reviewed and accepted, by a federal agency or a California State or
local agency for compliance or other regulatory purposes, or

Generated according to valid accepted testing protocols in which the test
parameters documented are based on specific testing guidelines or in which all
parameters described are comparable to a guideline method, including:

OECD Guidelines for Testing of Chemicals,

OECD Series on Principles of Good Laboratory Practice and Compliance Monitoring,
OECD Manual for Investigation of High Production Volume Chemicals,
REACH/ECHA Guidance on Information Requirements and Chemical Safety
Assessment and Regulation (EC) No. 440/2008 of the European Parliament and the
Council, and

Canadian Environmental Protection Act (CEPA) Guidelines for the Notification and
Testing of New Substances: Chemicals and Polymers, or

9. Qualitative or quantitative structural activity relationship model results based on
guidelines provided in the OECD Manual for Investigation of High Production
Volume Chemicals.
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Reliable information demonstrating the occurrence, or potential occurrence, of
public health and/or environmental exposures means all of the following that met the
definition of reliable information:

1. Monitoring data that shows the chemical to be present in household dust, indoor
air, drinking water, or on interior surfaces,

2. Monitoring data that shows the chemical to be present in, or released from,
products used in or present in the home,

3. Environmental monitoring data, or environmental modeling results, that indicate
environmental accumulation of a chemical,

4. California Environmental Contaminant Biomonitoring Program data, or other
biomonitoring data, that show the chemical to be present in human organs, tissues
or fluids,

5. Environmental monitoring data that shows the accumulation of the chemical in
aquatic, avian, animal or plant species,

6. Exposure modeling that indicates exposure point concentration(s) associated with
adverse public health or environmental impacts, and

7. Monitoring data indicating the presence of a chemical or its degradation products
in California solid waste, wastewater or storm water streams collected or managed
by California State or local agencies in concentrations or volumes that:

e Present public health or environmental threats,

e Require the significant expenditure of public funds to mitigate public health or
environmental threats,

e Significantly increase the costs of reusing or recycling materials containing
the chemical, or

e Interfere with the proper operation of solid waste, wastewater, or storm water
treatment systems and may result in the discharge of the chemical to the
environment.
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CALIFORNIA BIOMONITORING PROGRAM

Introduction

Biomonitoring California, also known as the California Environmental Contaminant
Biomonitoring Program1 was authorized by the State Legislature and became law in
2006. Biomonitoring California collects biological specimens, such as blood and urine,
from California residents and analyzes them for the presence of environmental
chemicals. Portions of the biological samples are being stored for future analysis by
Biomonitoring California, universities, and other researchers.

The goals of Biomonitoring California are to:
¢ Determine levels of environmental chemicals in a representative sample of
Californians;
e Establish trends in the levels of these chemicals over time; and
e Help assess the effectiveness of public health efforts and regulatory programs to
reduce exposures of Californians to specific chemicals.

Who will be biomonitored?

Biomonitoring California is starting out with small pilot projects in specific communities
or populations. In pilot projects and statewide studies, potential participants will be
identified and contacted by Biomonitoring California staff. Participation is voluntary.
Eventually, with adequate funding, the Program will track statewide exposure trends
over time, as well as examine community exposures

The enabling legislation directs the Program to recruit participants who reflect the “age,
economic, racial, and ethnic composition” of California’s population. The intent of the
law is to provide a statewide “snapshot” of environmental chemical exposures in a
representative group of Californians.

The law also authorizes the Program to conduct community studies that are statistically
valid and scientifically based. Communities may include populations living in a
particular geographic area, or populations experiencing a common health outcome.
Communities may also include individuals who may share common chemical exposures
related to occupation, lifestyle, ethnicity, gender, age or other characteristics.

Which chemicals will be selected for biomonitoring in California?

The selection of chemicals proceeds by a two-step process. The first step is to identify

“designated chemicals” — those chemicals that should be considered for biomonitoring.

Under the enabling legislation, the roughly 300 chemicals currently biomonitored by the
U.S. Centers for Disease Control and Prevention (CDC) were identified as the initial set
of designated chemicals.

Biomonitoring California will not be able to analyze all of the designated chemicals.
Therefore, the second step is to identify chemicals of high priority for biomonitoring in
California. The Scientific Guidance Panel makes recommendations regarding which
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chemicals should be given priority. You can find the most current list of “priority
chemicals” by following this link:

http://www.oehha.ca.gov/multimedia/biomon/fags.html

What chemicals are being found in Biomonitoring California?

With UC San Francisco, a mother and infant study is being conducted. Maternal serum
and cord blood is being analyzed for polychlorinated biphenyls, polybrominated diphenyl
ethers, perfluorinated chemicals (PFCs) and metals. Results are in progress. Partial
PFC data appear in agreement with US-wide data.

With UC Irvine an Orange County firefighters study is being conducted. Serum is being
analyzed for ECL is measuring polychlorinated biphenyls, polybrominated diphenyl
ethers (and other flame retardants), perfluorinated chemicals (PFCs) and metals.
Additionally urine is being analyzed for phthalates. Results are in progress. Partial PFC
data appear somehow higher than US-wide data.

These studies are on target for completion in September 2011.

Attachment 2-3 California Biomonitoring Program Page 2 of 2


http://www.oehha.ca.gov/multimedia/biomon/faqs.html�

Biomonitoring California
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The designated chemicals for Biomonitoring California® are provided in this list. Designated
chemicals consist of those substances that are included in the Centers for Disease Control and
Prevention’s (CDC'’s) biomonitoring studies® and additional chemicals that are recommended by
the Scientific Guidance Panel (SGP) for Biomonitoring California. Designated chemicals are the
pool of chemicals from which the SGP can recommend priority chemicals for biomonitoring.

Targets for measurement in biomonitoring studies could include the parent chemical,
metabolites and other chemical products formed in the body or the environment (e.qg.,
hemoglobin adduct; environmental degradation product). The approach for biomonitoring a
chemical may change as methods development proceeds. The parent chemical is provided in
the list below, with other targets for biomonitoring shown indented underneath for some parent
chemicals. Biomonitoring California determines the chemicals that are actually biomonitored

and the appropriate targets for measurement.

Acrylamide

Acrylamide hemoglobin adducts
Glycidamide hemoglobin adducts

Antimicrobials used in Food
Production?

Brominated and Chlorinated Organic
Compounds used as Flame
Retardants?®

2,2-Bis(bromomethyl)-1,3-propanediol
2,2-Bis(chloromethyl)trimethylene bis[bis(2-
chloroethyl)phosphate]
Bis(2-ethyl-1-hexyl)tetrabromophthalate (TBPH)
Bis(hexachlorocyclopentadieno)cyclooctane
(Dechlorane Plus)
1,2-Bis(2,4,6-tribromophenoxy)ethane (BTBPE)
1,2-Dibromo-4-(1,2-dibromoethyl)cyclohexane
2,3-Dibromopropyl-2,4,6-tribromophenyl ether
(DPTE)
2-Ethyl-1-hexyl-2,3,4,5-tetrabromobenzoate (TBB)
Chlorendic acid

Decabromodiphenylethane (DBDPE)
Hexabromobenzene
2,2',4,4'5,5'-Hexabromobiphenyl (BB 153)
Hexabromocyclododecane (HBCD)
Hexachlorocyclopentadienyl-dibromocyclooctane
N,N'-Ethylenebis(tetrabromophthalimide)
Pentabromoethylbenzene

Pentabromotoluene

Short-chain chlorinated paraffins
Tetrabromobisphenol A (TBBPA)

Tetrabromobisphenol A bis(2,3-dibromopropyl)
ether
Tetrabromobisphenol A bis(2-hydroxyethyl) ether

Tetrabromophthalic anhydride
Tetrakis(2-chloroethyl)dichloroisopentyl
diphosphate

2,4,6-Tribromophenol
Tris(2-chloroethyl)phosphate (TCEP)
Tris(1-chloro-2-propyl)phosphate (TCPP)
Tris(1,3-dichloro-2-propyl)phosphate (TDCPP)
Tris(2,3-dichloro-1-propyl)phosphate

Polybrominated diphenyl ethers (PBDES)

2,2',4-Tribromodiphenyl ether (BDE 17)
2,4,4'-Tribromodiphenyl ether (BDE 28)
2,2',4,4'-Tetrabromodiphenyl ether (BDE 47)
2,3',4,4'-Tetrabromodiphenyl ether (BDE 66)
2,2',3,4,4'-Pentabromodiphenyl ether (BDE 85)
2,2',4,4' 5-Pentabromodiphenyl ether (BDE 99)
2,2',4,4',6-Pentabromodiphenyl ether (BDE 100)
2,2',4,4'5,5'-Hexabromodiphenyl ether (BDE 153)
2,2',4,4' 5,6'-Hexabromodiphenyl ether (BDE 154)
2,2'.3,4,4'5',6-Heptabromodiphenyl ether

(BDE 183)
2,2'3,3',4,4'5,5',6,6'-Decabromodiphenyl ether
(BDE 209)

Cyclosiloxanes®
Decamethylcyclopentasiloxane (D5)
Dodecamethylcyclohexasiloxane (D6)
Octamethylcyclotetrasiloxane (D4)

Diesel Exhaust?

a. California Environmental Contaminant Biomonitoring Program (also known as Biomonitoring
California), codified at Health and Safety Code section 105440 et seq.
b. Known collectively as the National Reports on Human Exposure to Environmental Chemicals

program.
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Disinfection By-Products
(Trihalomethanes)?
Bromodichloromethane
Dibromochloromethane
Tribromomethane (Bromoform)
Trichloromethane (Chloroform)

Environmental Phenols®

Benzophenone-3
Bisphenol A
4-tert-Octylphenol
Triclocarban®
Triclosan

3
Parabens

Butylparaben5
Ethylparaben
Methylparaben
n-Propylparaben

Perfluorodecanoic acid
Perfluorododecanoic acid

Perfluoroheptanoic acid
Perfluorohexane sulfonic acid
Perfluorononanoic acid
Perfluorooctane sulfonamide
Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoroundecanoic acid

Metals®

Antimony

Arsenic
Arsenic (V) acid
Arsenobetaine
Arsenocholine
Arsenous (Ill) acid
Dimethylarsinic acid
Monomethylarsonic acid
Trimethylarsine oxide

Barium

Beryllium

Cadmium

Cesium

Cobalt

Lead

Manganese

Mercury

Molybdenum

Platinum

Thallium

Tungsten

Uranium

Perchlorate

Perfluorochemicals®

2-(N-Ethyl-perfluorooctane sulfonamido) acetic
acid

2-(N-Methyl-perfluorooctane sulfonamido) acetic
acid

Perfluorobutane sulfonic acid

Pesticides® ®

Carbamate Insecticides3

Benfuracarb
Carbofuranphenol
Carbaryl

1—Hydroxynaphthalene7

2-Hydr0xynaphthalene7
Carbofuran
Carbofuranphenol
Carbosulfan
Carbofuranphenol
Furathiocarb
Carbofuranphenol
Propoxur
2-Isopropoxyphenol

Fungicid es®
Captafol

Tetrahydrophthalimide
Captan

Phthalimide

Tetrahydrophthalimide
Chlorothalonil
Dichloran
Folpet

Phthalimide
Iprodione
Mancozeb

Ethylene thiourea
Maneb

Ethylene thiourea
Metalaxyl
Metiram

Ethylene thiourea
Nabam

Ethylene thiourea
Pentachlorophenol
o-Phenylphenol
Propineb

Propylene thiourea
Thiram

Ethylene thiourea
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Ziram
Ethylene thiourea

Herbicides - Substituted Ureas3

Bensulfuron-methyl
Chlorimuron-ethyl
Chlorsulfuron
Diuron
Ethametsulfuron-methyl
Foramsulfuron
Halosulfuron
lodosulfuron
Linuron
Metsulfuron-methyl
Nicosulfuron
Primisulfuron-methyl
Prosulfuron
Rimsulfuron
Sulfometuron-methyl
Sulfosulfuron
Thifensulfuron-methyl
Triasulfuron
Triflusulfuron-methyl
Non-specific metabolites
Dimethoxy pyrimidine
Dimethyl pyrimidine
Methyl methoxytriazine

Organochlorine Pesticides3

Aldrin
Dieldrin
Chlordane
trans-Nonachlor
Oxychlordane
Dichlorodiphenyltrichloroethane (DDT) (including
p,p'-DDT and o,p’-DDT)
p,p'-Dichlorodiphenyldichloroethene (DDE)
Dieldrin
Endosulfan
Endosulfan-ether
Endosulfan-lactone
Endosulfan-sulfate
Endrin
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Pentachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Hexachlorocyclohexanes (HCH) (including beta-
HCH and gamma-HCH [lindane])
Pentachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Methoxychlor
Dihydroxy methoxychlor
Monohydroxy methoxychlor
Mirex
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Organophosphate Insecticides3

Acephate
Azinphos methyl
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Chlorethoxyphos
Diethylphosphate
Diethylthiophosphate
Chlorpyrifos
Diethylphosphate
Diethylthiophosphate
3,5,6-Trichloro-2-pyridinol
Chlorpyrifos methyl
Dimethylphosphate
Dimethylthiophosphate
3,5,6-Trichloro-2-pyridinol
Coumaphos
3-Chloro-7-hydroxy-4-methyl-2H-chromen-2-
one/ol
Diethylphosphate
Diethylthiophosphate
Diazinon
Diethylphosphate
Diethylthiophosphate
2-Isopropyl-4-methyl-6-hydroxypyrimidine
Dichlorvos (DDVP)
Dimethylphosphate
Dicrotophos
Dimethylphosphate
Dimethoate
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Disulfoton
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate
Ethion
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate
Fenitrothion
Dimethylphosphate
Dimethylthiophosphate
Fenthion
Dimethylphosphate
Dimethylthiophosphate
Isazophos-methyl
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5-Chloro-1,2-dihydro-1-isopropyl-[3H]-1,2,4-
triazol-3-one
Dimethylphosphate
Dimethylthiophosphate
Malathion
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Malathion dicarboxylic acid
Methamidophos
Methidathion
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Methyl parathion
Dimethylphosphate
Dimethylthiophosphate
p-Nitrophenol
Naled
Dimethylphosphate
Oxydemeton-methyl
Dimethylphosphate
Dimethylthiophosphate
Parathion (Ethyl parathion)
Diethylphosphate
Diethylthiophosphate
p-Nitrophenol
Phorate
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate
Phosmet (Imidan)
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Pirimiphos-methyl
2-(Diethylamino)-6-methylpyrimidin-4-ol/one
Dimethylphosphate
Dimethylthiophosphate
Sulfotepp
Diethylphosphate
Diethylthiophosphate
Temephos
Dimethylphosphate
Dimethylthiophosphate
Terbufos
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate
Tetrachlorvinphos
Dimethylphosphate

Pyrethroid Pesticides1

Allethrin
cis/trans-Dimethylvinylcyclopropane carboxylic
diacid

Bifenthrin

Cyfluthrin
cis-3-(2,2-Dichlorovinyl)-2,2-

dimethylcyclopropane carboxylic acid

trans-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
4-Fluoro-3-phenoxybenzoic acid

Cyhalothrin (including lamba- and gamma-)
3-Phenoxybenzoic acid

Cypermethrin (including cis- and trans-)
cis-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
trans-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
3-Phenoxybenzoic acid

Cyphenothrin

Deltamethrin
cis-3-(2,2-Dibromovinyl)-2,2-
dimethylcyclopropane carboxylic acid
3-Phenoxybenzoic acid

Esbiothrin

Esfenvalerate

Etofenprox

Fenpropathrin
3-Phenoxybenzoic acid

Fenvalerate

Imiprothrin

Metofluthrin

Permethrin (including cis- and trans-)
cis-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
trans-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
3-Phenoxybenzoic acid

Phenothrin (sumithrin)

Prallethrin

Pyrethrin 1
cis/trans-Dimethylvinylcyclopropane
carboxylic diacid

Resmethrin
cis/trans-Dimethylvinylcyclopropane carboxylic
diacid

Tetramethrin

Tralomethrin
3-Phenoxybenzoic acid

Other Herbicides

Acetochlor

Acetochlor mercapturate
Alachlor

Alachlor mercapturate




Biomonitoring California
Designated Chemicals

Atrazine
Atrazine mercapturate
Diaminochlorotriazine
Desethylatrazine
Desisopropylatrazine
Hydroxyatrazine
Dacthal
2,4-Dichlorophenoxyacetic acid (2,4-D), salts and
esters
2,4-Dichlorophenoxyacetic acid
2,4-Dichlorophenol
Metolachlor
Metolachlor mercapturate
Pendimethalin
2,4,5-Trichlorophenoxyacetic acid (2,4,5-T), salts
and esters
2,4,5-Trichlorophenoxyacetic acid
Trifluralin

Other Pesticides

1,4-Dichlorobenzene (p-Dichlorobenzene)
2,5 Dichlorophenol

N,N-Diethyl-3-methylbenzamide (DEET)

Fipronil

Octhilinone

February 2011

Phytoestrogens®

Daidzein
O-Desmethylangolensin
Enterodiol
Enterolactone

Equol

Genistein

Polychlorinated Biphenyls (PCBs),
Dioxin-Like®
Coplanar PCBs®

3,4,4' 5-Tetrachlorobiphenyl (PCB 81)
3,3',4,4',5-Pentachlorobiphenyl (PCB 126)
3,3',4,4'5,5'-Hexachlorobiphenyl (PCB 169)

Mono-ortho-Substituted P0853

2,3,3',4,4'-Pentachlorobiphenyl (PCB 105)
2,3',4,4' 5-Pentachlorobiphenyl (PCB 118)
2,3,3',4,4' 5-Hexachlorobiphenyl (PCB 156)
2,3,3',4,4' 5'-Hexachlorobiphenyl (PCB 157)
2,3',4,4'5,5'-Hexachlorobiphenyl (PCB 167)
2,3,3',4,4'5,5'-Heptachlorobiphenyl (PCB 189)

Phthalates®

Benzylbutyl phthalate (BzBP)
Mono-benzyl phthalate
Mono-n-butyl phthalate

Dibutyl phthalate (DBP)®
Mono-n-butyl phthalate
Mono-isobutyl phthalate

Dicyclohexyl phthalate (DCHP)
Mono-cyclohexyl phthalate

Diethyl phthalate (DEP)

Mono-ethyl phthalate

Di-2-ethylhexyl phthalate (DEHP)
Mono-(2-ethyl-5-carboxypentyl) phthalate
Mono-2-ethylhexyl phthalate
Mono-(2-ethyl-5-hydroxyhexyl) phthalate
Mono-(2-ethyl-5-oxohexyl) phthalate

Di-isodecyl phthalate (DiDP)
Mono-(carboxynonyl) phthalate

Di-isononyl phthalate (DiNP)
Mono-(carboxyisooctyl) phthalate
Mono-(hydroxyisononyl) phthalate
Mono-isononyl phthalate
Mono-(oxoisononyl) phthalate

Dimethyl phthalate (DMP)
Mono-methyl phthalate

Di-n-octyl phthalate (DOP)
Mono-(3-carboxypropyl) phthalate
Mono-n-octyl phthalate

Polychlorinated Biphenyls (PCBs),
Non-Dioxin-Like®

2,2',5-Trichlorobiphenyl (PCB 18)
2,4,4'-Trichlorobiphenyl (PCB 28)
2,2',3,5'-Tetrachlorobiphenyl (PCB 44)
2,2',4,5'-Tetrachlorobiphenyl (PCB 49)
2,2',5,5'-Tetrachlorobiphenyl (PCB 52)
2,3',4,4'-Tetrachlorobiphenyl (PCB 66)

2,4,4' 5-Tetrachlorobiphenyl (PCB 74)
2,2',3,4,5'-Pentachlorobiphenyl (PCB 87)
2,2',4,4' 5-Pentachlorobiphenyl (PCB 99)
2,2',4,5,5'-Pentachlorobiphenyl (PCB 101)
2,3,3',4',6-Pentachlorobiphenyl (PCB 110)
2,2',3,3',4,4'-Hexachlorobiphenyl (PCB 128)
2,2'.3,4,4' 5" and 2,3,3',4,4',6-Hexachlorobiphenyl
(PCB 138 & 158)
2,2',3,4',5,5'-Hexachlorobiphenyl (PCB 146)
2,2',3,4'5',6-Hexachlorobiphenyl (PCB 149)
2,2',3,5,5',6-Hexachlorobiphenyl (PCB 151)
2,2',4,4'5,5'-Hexachlorobiphenyl (PCB 153)
2,2',3,3',4,4' 5-Heptachlorobiphenyl (PCB 170)
2,2',3,3',4,5,5'-Heptachlorobiphenyl (PCB 172)
2,2',3,3',4,5',6'-Heptachlorobiphenyl (PCB 177)
2,2',3,3',5,5',6-Heptachlorobiphenyl (PCB 178)
2,2'.3,4,4'5,5'-Heptachlorobiphenyl (PCB 180)
2,2'.3,4,4'5',6-Heptachlorobiphenyl (PCB 183)
2,2'.3,4'5,5',6-Heptachlorobiphenyl (PCB 187)
2,2',3,3',4,4'5,5'-Octachlorobiphenyl (PCB 194)
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2,2',3,3',4,4',5,6-Octachlorobiphenyl (PCB 195)
2,2',3,3,4,4'5,6'and 2,2',3,4,4',5,5',6-Octa-
chlorobiphenyl (PCB 196 & 203)
2,2'.3,3',4,5,5',6-Octachlorobiphenyl (PCB 199)
2,2'.3,3',4,4'5,5',6-Nonachlorobiphenyl (PCB 206)
2,2'.3,3',4,4'5,5',6,6'-Decachlorobiphenyl (PCB
209)

Polychlorinated Dibenzo-p-dioxins®

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)

Naphthalene
1-Hydroxynaphthalene

2-Hydroxynaphthalene
Phenanthrene
1-Hydroxyphenanthrene
2-Hydroxyphenanthrene
3-Hydroxyphenanthrene
4-Hydroxyphenanthrene
9-Hydroxyphenanthrene
Pyrene
1-Hydroxypyrene

Synthetic Hormones used in Food
Production®

Melengestrol acetate
Trenbolone acetate
Zeranol

Polychlorinated Dibenzofurans?

1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
1,2,3,4,6,7,8,9-Octachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzofuran

Tobacco Smoke

Nicotine
Cotinine

Polycyclic Aromatic Hydrocarbons
(PAHs)?

Benz[a]anthracene
1-Hydroxybenz[a]anthracene
3-Hydroxybenz[a]anthracene
9-Hydroxybenz[a]anthracene

Benzo[a]pyrene
3-Hydroxybenzo[a]pyrene

Benzo|c]phenanthrene
1-Hydroxybenzo[c]phenanthrene
2-Hydroxybenzo[c]phenanthrene
3-Hydroxybenzo[c]phenanthrene

Chrysene
1-Hydroxychrysene
2-Hydroxychrysene
3-Hydroxychrysene
4-Hydroxychrysene
6-Hydroxychrysene

Fluoranthene
3-Hydroxyfluoranthene

Fluorene
2-Hydroxyfluorene
3-Hydroxyfluorene
9-Hydroxyfluorene

Volatile Organic Compounds?®

Benzene

Carbon tetrachloride

Chlorobenzene

Dibromomethane
1,2-Dibromo-3-chloropropane (DBCP)
1,2-Dichlorobenzene (o-Dichlorobenzene)
1,3-Dichlorobenzene (m-Dichlorobenzene)
1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Dichloromethane (Methylene chloride)
1,2-Dichloropropane

2,5-Dimethylfuran

Ethylbenzene

Hexachloroethane

Methyl-t-butyl ether (MTBE)
Nitrobenzene

Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethylene (Perchloroethylene)
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene

Toluene

m-Xylene

0-Xylene

p-Xylene
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Notes

L All members of the chemical class are designated chemicals, including, but not limited to, the chemicals
shown.

2 Diesel exhaust is a complex mixture that contains many components, one or more of which may be
useful as an indicator for biomonitoring.

3 All members of the chemical class are not designated chemicals; only the specific chemicals listed are
designated chemicals.

* Triclocarban is not a phenol but can be analytically measured with environmental phenols. When it is
released into the environment, it is commonly found in the same environmental media as triclosan.

® Includes n-butylparaben and isobutylparaben.

6 Fungicides, herbicides, and insecticides are grouped under the general heading of “Pesticides.”

! 1-Hydroxynaphthalene is the metabolite of both carbaryl and naphthalene. To determine the percent of
1-hydroxynaphthalene attributable to carbaryl alone, 2-hydroxynaphthalene (which is only a metabolite of
naphthalene) must also be measured.

8 Includes di-n-butyl phthalate and di-isobutyl phthalate.
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The following is a list of priority chemicals for Biomonitoring California.? The Scientific Guidance
Panel (SGP) recommends priority chemicals from the designated chemical list. Targets for
measurement in biomonitoring studies could include the parent chemical, metabolites and other
chemical products formed in the body or the environment (e.g., hemoglobin adduct;
environmental degradation product). The approach for biomonitoring a chemical may change
as methods development proceeds. The parent chemical is provided in the list below and, for
some parent chemicals, other targets for biomonitoring are shown indented underneath.
Biomonitoring California determines the chemicals that are actually biomonitored and the

appropriate targets for measurement.

Brominated and Chlorinated Organic
Compounds used as Flame
Retardants®

2,2-Bis(bromomethyl)-1,3-propanediol
2,2-Bis(chloromethyl)trimethylene bis[bis(2-
chloroethyl)phosphate]
Bis(2-ethyl-1-hexyl)tetrabromophthalate (TBPH)
Bis(hexachlorocyclopentadieno)cyclooctane
(Dechlorane Plus)
1,2-Bis(2,4,6-tribromophenoxy)ethane (BTBPE)
1,2-Dibromo-4-(1,2-dibromoethyl)cyclohexane
2,3-Dibromopropyl-2,4,6-tribromophenyl ether
(DPTE)
2-Ethyl-1-hexyl-2,3,4,5-tetrabromobenzoate (TBB)
Chlorendic acid

Decabromodiphenylethane (DBDPE)
Hexabromobenzene
2,2',4,4'5,5'-Hexabromobiphenyl (BB 153)
Hexabromocyclododecane (HBCD)
Hexachlorocyclopentadienyl-dibromocyclooctane
N,N'-Ethylenebis(tetrabromophthalimide)
Pentabromoethylbenzene

Pentabromotoluene

Short-chain chlorinated paraffins
Tetrabromobisphenol A (TBBPA)
Tetrabromobisphenol A bis(2,3-dibromopropyl)
ether

Tetrabromobisphenol A bis(2-hydroxyethyl) ether
Tetrabromophthalic anhydride
Tetrakis(2-chloroethyl)dichloroisopentyl
diphosphate

2,4,6-Tribromophenol
Tris(2-chloroethyl)phosphate (TCEP)
Tris(1-chloro-2-propyl)phosphate (TCPP)
Tris(1,3-dichloro-2-propyl)phosphate (TDCPP)
Tris(2,3-dichloro-1-propyl)phosphate

Polybrominated diphenyl ethers (PBDES)
2,2',4-Tribromodiphenyl ether (BDE 17)

2,4,4'-Tribromodiphenyl ether (BDE 28)
2,2',4,4'-Tetrabromodipheny! ether (BDE 47)

2,3',4,4'-Tetrabromodiphenyl ether (BDE 66)
2,2',3,4,4'-Pentabromodiphenyl ether (BDE 85)

2,2',4,4' 5-Pentabromodiphenyl ether (BDE 99)
2,2',4,4',6-Pentabromodiphenyl ether (BDE 100)
2,2',4,4'5,5'-Hexabromodiphenyl ether (BDE 153)
2,2',4,4' 5,6'-Hexabromodiphenyl ether (BDE 154)
2,2'.3,4,4'5',6-Heptabromodiphenyl ether

(BDE 183)
2,2'.3,3',4,4'5,5',6,6'-Decabromodiphenyl ether
(BDE 209)

Cyclosiloxanes®

Decamethylcyclopentasiloxane (D5)
Dodecamethylcyclohexasiloxane (D6)
Octamethylcyclotetrasiloxane (D4)

Diesel Exhaust?

Environmental Phenols®

Bisphenol A
Triclosan

3
Parabens

Butylparaben4
Ethylparaben
Methylparaben
n-Propylparaben

Metals®

Arsenic
Arsenic (V) acid
Arsenobetaine
Arsenocholine
Arsenous (Ill) acid
Dimethylarsinic acid
Monomethylarsonic acid
Trimethylarsine oxide

Cadmium

a. California Environmental Contaminant Biomonitoring Program, codified at Health and Safety Code

section 105440 et seq.
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Lead
Mercury

Perchlorate

Perfluorochemicals®

2-(N-Ethylperfluorooctanesulfonamido) acetic acid
2-(N-Methylperfluorooctanesulfonamido) acetic
acid

Perfluorobutane sulfonic acid
Perfluorodecanoic acid

Perfluorododecanoic acid

Perfluoroheptanoic acid

Perfluorohexane sulfonic acid
Perfluorononanoic acid

Perfluorooctane sulfonamide

Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoroundecanoic acid

Pesticides®®

Herbicides3

2,4-Dichlorophenoxyacetic acid (2,4-D), salts and
esters
2,4-Dichlorophenoxyacetic acid
2,4-Dichlorophenol

Organochlorine Pesticides3

Dichlorodiphenyltrichloroethane (DDT) (including
p,p'-DDT and o,p’-DDT)
p,p'-Dichlorodiphenyldichloroethene (DDE)

Organophosphorus Insecticides3

Acephate

Azinphos methyl
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate

Chlorethoxyphos
Diethylphosphate
Diethylthiophosphate

Chlorpyrifos
Diethylphosphate
Diethylthiophosphate
3,5,6-Trichloro-2-pyridinol

Chlorpyrifos methyl
Dimethylphosphate
Dimethylthiophosphate
3,5,6-Trichloro-2-pyridinol

Coumaphos
3-Chloro-7-hydroxy-4-methyl-2H-chromen-2-
one/ol

Diethylphosphate
Diethylthiophosphate
Diazinon
Diethylphosphate
Diethylthiophosphate
2-Isopropyl-4-methyl-6-hydroxypyrimidine
Dichlorvos (DDVP)
Dimethylphosphate
Dicrotophos
Dimethylphosphate
Dimethoate
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Disulfoton
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate
Ethion
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate
Fenitrothion
Dimethylphosphate
Dimethylthiophosphate
Fenthion
Dimethylphosphate
Dimethylthiophosphate
Isazophos-methyl
5-Chloro-1,2-dihydro-1-isopropyl-[3H]-1,2,4-
triazol-3-one
Dimethylphosphate
Dimethylthiophosphate
Malathion
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Malathion dicarboxylic acid
Methamidophos
Methidathion
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate
Methyl parathion
Dimethylphosphate
Dimethylthiophosphate
p-Nitrophenol
Naled
Dimethylphosphate
Oxydemeton-methyl
Dimethylphosphate
Dimethylthiophosphate
Parathion (Ethyl parathion)
Diethylphosphate
Diethylthiophosphate
p-Nitrophenol
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Phorate
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate

Phosmet (Imidan)
Dimethyldithiophosphate
Dimethylphosphate
Dimethylthiophosphate

Pirimiphos-methyl
2-(Diethylamino)-6-methylpyrimidin-4-ol/one
Dimethylphosphate
Dimethylthiophosphate

Sulfotepp
Diethylphosphate
Diethylthiophosphate

Temephos
Dimethylphosphate
Dimethylthiophosphate

Terbufos
Diethyldithiophosphate
Diethylphosphate
Diethylthiophosphate

Tetrachlorvinphos
Dimethylphosphate

Pyrethroid Pesticides3

Allethrin
cis/trans-Dimethylvinylcyclopropane carboxylic
diacid

Cyfluthrin
cis-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
trans-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
4-Fluoro-3-phenoxybenzoic acid

Cyhalothrin (including lamba- and gamma-)
3-Phenoxybenzoic acid

Cypermethrin (including cis- and trans-)
cis-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
trans-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
3-Phenoxybenzoic acid

Deltamethrin
cis-3-(2,2-Dibromovinyl)-2,2-
dimethylcyclopropane carboxylic acid
3-Phenoxybenzoic acid

Fenpropathrin
3-Phenoxybenzoic acid

Permethrin (including cis- and trans-)
cis-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
trans-3-(2,2-Dichlorovinyl)-2,2-
dimethylcyclopropane carboxylic acid
3-Phenoxybenzoic acid

Pyrethrin 1
cis/trans-Dimethylvinylcyclopropane

carboxylic diacid
Resmethrin
cis/trans-Dimethylvinylcyclopropane carboxylic
diacid
Tralomethrin
3-Phenoxybenzoic acid

Other Pesticides

1,4-Dichlorobenzene (p-Dichlorobenzene)
2,5 Dichlorophenol

Phthalates®

Benzylbutyl phthalate (BzBP)
Mono-benzyl phthalate

Dibutyl phthalate (DBP)°
Mono-n-butyl phthalate
Mono-isobutyl phthalate

Dicyclohexyl phthalate (DCHP)
Mono-cyclohexyl phthalate

Diethyl phthalate (DEP)
Mono-ethyl phthalate

Di-2-ethylhexyl phthalate (DEHP)
Mono-(2-ethyl-5-carboxypentyl) phthalate
Mono-2-ethylhexyl phthalate
Mono-(2-ethyl-5-hydroxyhexyl) phthalate
Mono-(2-ethyl-5-oxohexyl) phthalate

Di-isodecyl phthalate (DiDP)
Mono-(carboxynonyl) phthalate

Di-isononyl phthalate (DiINP)
Mono(carboxyisononyl) phthalate
Mono(hydroxyisononyl) phthalate
Mono-isononyl phthalate
Mono(oxoisononyl) phthalate

Dimethyl phthalate (DMP)
Mono-methyl phthalate

Di-n-octyl phthalate (DOP)
Mono-(3-carboxypropyl) phthalate
Mono-n-octyl phthalate

Polychlorinated Biphenyls (PCBs),
Dioxin-Like®
Coplanar PCBs®

3,4,4' 5-Tetrachlorobiphenyl (PCB 81)
3,3',4,4',5-Pentachlorobiphenyl (PCB 126)
3,3',4,4'5,5'-Hexachlorobiphenyl (PCB 169)

Mono-ortho-Substituted PCBs®
2,3,3',4,4'-Pentachlorobiphenyl (PCB 105)
2,3',4,4' 5-Pentachlorobiphenyl (PCB 118)
2,3,3',4,4' 5-Hexachlorobiphenyl (PCB 156)
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2,3,3',4,4' 5'-Hexachlorobiphenyl (PCB 157)
2,3',4,4'5,5'-Hexachlorobiphenyl (PCB 167)
2,3,3',4,4'5,5'-Heptachlorobiphenyl (PCB 189)

Polychlorinated Biphenyls (PCBs),
Non-Dioxin-Like®

2,2',5-Trichlorobiphenyl (PCB 18)
2,4,4'-Trichlorobiphenyl (PCB 28)
2,2',3,5'-Tetrachlorobiphenyl (PCB 44)
2,2',4,5'-Tetrachlorobiphenyl (PCB 49)
2,2',5,5'-Tetrachlorobiphenyl (PCB 52)
2,3',4,4'-Tetrachlorobiphenyl (PCB 66)

2,4,4' 5-Tetrachlorobiphenyl (PCB 74)
2,2',3,4,5'-Pentachlorobiphenyl (PCB 87)
2,2',4,4' 5-Pentachlorobiphenyl (PCB 99)
2,2',4,5,5'-Pentachlorobiphenyl (PCB 101)
2,3,3',4',6-Pentachlorobiphenyl (PCB 110)
2,2',3,3',4,4'-Hexachlorobiphenyl (PCB 128)
2,2',3,4,4' 5" and 2,3,3',4,4',6-Hexachlorobiphenyl
(PCB 138 & 158)
2,2',3,4',5,5'-Hexachlorobiphenyl (PCB 146)
2,2',3,4'5',6'-Hexachlorobiphenyl (PCB 149)
2,2',3,5,5',6-Hexachlorobiphenyl (PCB 151)
2,2',4,4'5,5'-Hexachlorobiphenyl (PCB 153)
2,2',3,3',4,4' 5-Heptachlorobiphenyl (PCB 170)
2,2',3,3',4,5,5'-Heptachlorobiphenyl (PCB 172)
2,2',3,3',4,5',6'-Heptachlorobiphenyl (PCB 177)
2,2',3,3',5,5',6-Heptachlorobiphenyl (PCB 178)
2,2',3,4,4'5,5'-Heptachlorobiphenyl (PCB 180)
2,2'.3,4,4'5',6-Heptachlorobiphenyl (PCB 183)
2,2'.3,4'5,5',6-Heptachlorobiphenyl (PCB 187)
2,2',3,3',4,4'5,5'-Octachlorobiphenyl (PCB 194)
2,2',3,3',4,4',5,6-Octachlorobiphenyl (PCB 195)
2,2'3,3,4,4'5,6'and 2,2',3,4,4',5,5',6-Octa-
chlorobiphenyl (PCB 196 & 203)
2,2',.3,3',4,5,5',6-Octachlorobiphenyl (PCB 199)
2,2',3,3',4,4'5,5',6'-Nonachlorobiphenyl (PCB 206)
2,2'3,3',4,4'5,5',6,6'-Decachlorobiphenyl (PCB
209)

Polycyclic Aromatic Hydrocarbons
(PAHs)*>’
3-Hydroxybenzo[a]pyrene
6-Hydroxychrysene
3-Hydroxyphenanthrene

Tobacco Smoke

Nicotine
Cotinine

February 2011
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Notes

L All members of the chemical class are priority chemicals, including, but not limited to, the chemicals
listed.

% Diesel exhaust is a complex mixture that contains many components, one or more of which may be
useful as an indicator for biomonitoring.

3 All members of the chemical class are not priority chemicals; only the specific chemicals listed are
priority chemicals.

* Includes n-butylparaben and isobutylparaben.
> Fungicides, herbicides, and insecticides are grouped under the general heading of “Pesticides.”
® Includes di-n-butyl phthalate and di-isobutyl phthalate.

” The SGP recommended the three hydroxy-PAHs listed as priority chemicals. These three hydroxy-
PAHs are metabolites of benzo[a]pyrene, chrysene and phenanthrene, respectively.
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Chemicals in the Fourth Report

CDC's Fourth National Report on Human Exposure to Environmental Chemicals provides exposure data on the following chemicals or classes of chemicals. The Fourth Report contains data
from national samples collected in 1999-2000, 2001-2002, and 2003-2004. Not all chemicals were measured in each national sample. The full report text is available at
www.cdc.gov/exposurereport. An asterisk (*) denotes a chemical presented for the first time in the Fourth Report.

Acrylamide wetats |
Acrylamide hemoglobin adducts * Antimony
Glycidamide hemoglobin adducts * Arsenic, Total *

Arsenic (V) acid *

Arsenocholine *

N,N-Diethyl-meta -toluamide (DEET) Arsenous (III) acid *
Dimethylarsinic acid *

Environmental Phenols Monomethylarsonic acid *
Benzophenone-3 (2-Hydroxy-4-methoxybenzophenone) * Trimethylarsine oxide *
Bisphenol A (2,2-bis [4-Hydroxyphenyl] propane) * Barium
4-tert -Octylphenol (4-[1,1,3,3-Tetramethylbutyl] phenol) * Beryllium
Triclosan (2,4,4'-Trichloro-2'-hydroxyphenyl ether) * Cadmium

Cesium
Cobalt

Lead

Pesticides Mercury

Fungicides Molybdenum
ortho -Phenylphenol Thallium
Herbicides Tungsten

Acetochlor mercapturate Uranium
Alachlor mercapturate

Atrazine mercapturate Perfluorochemicals

2,4-Dichlorophenoxyacetic acid Perfluorobutane sulfonic acid (PFBuS) *

Metolachlor mercapturate Perfluorodecanoic acid (PFDeA) *

2,4,5-Trichlorophenoxyacetic acid Perfluorododecanoic acid (PFDoA) *

Carbamate Insecticides Perfluoroheptanoic acid (PFHpA) *

2-Isopropoxyphenol Perfluorononanoic acid (PFNA) *

Organochlorine Pesticides Perfluorooctane sulfonamide (PFOSA) *

Aldrin Perfluorooctane sulfonic acid (PFOS) *

Dieldrin 2-(N-Ethyl-perfluorooctane sulfonamido) acetic acid (Et-PFOSA-AcOH) *
Endrin 2-(N-Methyl-perfluorooctane sulfonamido) acetic acid (Me-PFOSA-AcOH) *
o,p’-Dichlorodiphenyltrichloroethane Perfluorooctanoic acid (PFOA) *

p,p’-Dichlorodiphenyldichloroethene (DDE) Perfluoroundecanoic acid (PFUA) *

p,p’-Dichlorodiphenyltrichloroethane (DDT)

Heptachlor epoxide Phthalates

Hexachlorobenzene Mono-benzyl phthalate (MBzP)

beta -Hexachlorocyclohexane Mono-n-butyl phthalate (MnBP)

gamma -Hexachlorocyclohexane (Lindane) Mono-(3-carboxypropyl) phthalate (MCPP)

Mirex Mono-cyclohexyl phthalate (MCHP)

trans -Nonachlor Mono-ethyl phthalate (MEP)

Oxychlordane Mono-(2-ethyl-5-carboxypentyl) phthalate (MECPP) *
2,4,5-Trichlorophenol Mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP)
2,4,6-Trichlorophenol Mono-(2-ethyl-5-oxohexyl) phthalate (MEOHP)
Mono-2-ethylhexyl phthalate (MEHP)
Diethyldithiophosphate (DEDTP) Mono-isobutyl phthalate (MiBP)

Diethylphosphate (DEP) Mono-isononyl phthalate (MiNP)
Diethylthiophosphate (DETP) Mono-methyl phthalate (MMP)
Dimethyldithiophosphate (DMDTP) Mono-n-octyl phthalate (MOP)

Dimethylphosphate (DMP)

Dimethylthiophosphate (DMTP) Phytoestrogens

Organophosphorous Insecticides: Specific Metabolites Daidzein
3-Chloro-7-hydroxy-4-methyl-2H-chromen-2-one/ol Enterodiol
2-(Diethylamino)-6-methylpyrimidin-4-ol/one Enterolactone
2-Isopropyl-4-methyl-6-hydroxypyrimidine Equol

Malathion dicarboxylic acid Genistein

para -Nitrophenol 0O-Desmethylangolensin

3,5,6-Trichloro-2-pyridinol

Pyrethr Pesticides Brominated Fire Retardants

cis -3-(2,2-Dibromovinyl)-2,2-dimethylcyclopropane carboxylic acid 2,2',4-Tribromodiphenyl ether (BDE 17) *

cis -3-(2,2-Dichlorovinyl)-2,2-dimethylcyclopropane carboxylic acid 2,4,4’-Tribromodiphenyl ether (BDE 28) *

trans -3-(2,2-Dichlorovinyl)-2,2-dimethylcyclopropane carboxylic acid 2,2',4,4'-Tetrabromodiphenyl ether (BDE 47) *
4-Fluoro-3-phenoxybenzoic acid 2,3',4,4'-Tetrabromodiphenyl ether (BDE 66) *
3-Phenoxybenzoic acid 2,2',3,4,4'-Pentabromodiphenyl ether (BDE 85) *

2,2',4,4',5-Pentabromodiphenyl ether (BDE 99) *
2,2',4,4' 6-Pentabromodiphenyl ether (BDE 100) *
2,2',4,4',5,5-Hexabromodiphenyl ether (BDE 153) *
2,2',4,4',5,6'-Hexabromodiphenyl ether (BDE 154) *
2,2',3,4,4',5',6-Heptabromodiphenyl ether (BDE 183) *
2,2',4,4',5,5-Hexabromobiphenyl (BB 153) *

Learn More at Ffp:/Jwww.cde gov/exposurerepord |
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Chemicals in the Fourth Report, continued

CDC's Fourth National Report on Human Exposure to Environmental Chemicals provides exposure data on the following chemicals or classes of chemicals. The Fourth Report contains data
from national samples collected in 1999-2000, 2001-2002, and 2003-2004. Not all chemicals were measured in each national sample. The full report text is available at

www.cdc.gov/exposurereport. An asterisk (*) denotes a chemical presented for the first time in the Fourth Report.

2,4,4'-Trichlorobiphenyl (PCB 28)
2,2',3,5'-Tetrachlorobiphenyl (PCB 44) *
2,2',4,5'-Tetrachlorobiphenyl (PCB 49) *
2,2',5,5'-Tetrachlorobiphenyl (PCB 52)
2,3',4,4'-Tetrachlorobipheny! (PCB 66)
2,4,4',5-Tetrachlorobiphenyl (PCB 74)
2,2',3,4,5'-Pentachlorobiphenyl (PCB 87)
2,2',4,4',5-Pentachlorobiphenyl (PCB 99)
2,2',4,5,5’-Pentachlorobiphenyl (PCB 101)
2,3,3',4’,6-Pentachlorobiphenyl (PCB 110)
2,2',3,3',4,4’-Hexachlorobiphenyl (PCB 128)
2,2',3,4,4',5 and 2,3,3',4,4',6-Hexachlorobiphenyl (PCB 138 & 158)
2,2',3,4',5,5-Hexachlorobiphenyl (PCB 146)
2,2',3,4',5',6-Hexachlorobiphenyl (PCB 149)
2,2',3,5,5’,6-Hexachlorobiphenyl (PCB 151)
2,2',4,4',5,5',-Hexachlorobiphenyl (PCB 153)
2,2',3,3',4,4',5-Heptachlorobiphenyl (PCB 170)
2,2',3,3',4,5,5-Heptachlorobiphenyl (PCB 172)
2,2',3,3',4,5',6’-Heptachlorobiphenyl (PCB 177)
2,2',3,3',5,5',6-Heptachlorobiphenyl (PCB 178)
2,2',3,4,4',5,5-Heptachlorobiphenyl (PCB 180)
2,2',3,4,4',5',6-Heptachlorobiphenyl (PCB 183)
2,2',3,4',5,5',6-Heptachlorobiphenyl (PCB 187)
2,2',3,3',4,4',5,5'-Octachlorobiphenyl (PCB 194)
2,2',3,3',4,4',5,6-Octachlorobiphenyl (PCB 195)
2,2',3,3',4,4',5,6' and 2,2',3,4,4',5,5',6-Octachlorobiphenyl (PCB 196 & 203)
2,2',3,3',4,5,5',6-Octachlorobiphenyl (PCB 199)
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl (PCB 206)
2,2',3,3',4,4',5,5',6,6’-Decachlorobiphenyl (PCB 209) *

Dioxin-Like Chemicals

Polychlorinated Dibenzo-p-dioxins
1,2,3,4,6,7,8-Heptachlorodibenzo-p -dioxin (HpCDD)
1,2,3,4,7,8-Hexachlorodibenzo-p -dioxin (HxCDD)
1,2,3,6,7,8-Hexachlorodibenzo-p -dioxin (HXCDD)
1,2,3,7,8,9-Hexachlorodibenzo-p -dioxin (HxCDD)
1,2,3,4,6,7,8,9-Octachlorodibenzo-p -dioxin (OCDD)
1,2,3,7,8-Pentachlorodibenzo-p -dioxin (PeCDD)
2,3,7,8,-Tetrachlorodibenzo-p -dioxin (TCDD)
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF)
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF)
1,2,3,4, Hexachlorodibenzofuran (HxCDF)
1,2,3,6,7,8-Hexachlorodibenzofuran (HXCDF)
1,2,3,7,8,9-Hexachlorodibenzofuran (HxXCDF)
2,3,4,6,7,8-Hexachlorodibenzofuran (HXCDF)
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF)
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF)
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF)
2,3,7,8-Tetrachlorodibenzofuran (TCDF)
3,4,4',5-Tetrachlorobiphenyl (PCB 81)
3,3',4,4',5-Pentachlorobiphenyl (PCB 126)
3,3',4,4',5,5"-Hexachlorobiphenyl (PCB 169)
2,3,3',4,4'-Pentachlorobiphenyl (PCB 105)
2,3',4,4',5-Pentachlorobiphenyl (PCB 118)
2,3,3,4,4’,5-Hexachlorobiphenyl (PCB 156)
2,3,3,4,4',5'-Hexachlorobiphenyl (PCB 157)
2,3',4,4',5,5-Hexachlorobiphenyl (PCB 167)
2,3,3',4,4',5,5-Heptachlorobiphenyl (PCB 189)

Polycyclic Aromatic Hydrocarbons (PAHs)

2-Hydroxyfluorene
3-Hydroxyfluorene
9-Hydroxyfluorene
1-Hydroxynaphthalene (1-Naphthol)
2-Hydroxynaphthalene (2-Naphthol)
1-Hydroxyphenanthrene
2-Hydroxyphenanthrene
3-Hydroxyphenanthrene
4-Hydroxyphenanthrene
1-Hydroxypyrene

Disinfection By-Products (Trihalomethanes)

Bromodichloromethane *

Dibromochloromethane (Chlorodibromomethane) *
Tribromomethane (Bromoform) *
Trichloromethane (Chloroform) *

Volatile Orga Compounds (VOCs)

Benzene *

Chlorobenzene (Monochlorobenzene) *
1,2-Dibromo-3-chloropropane (DBCP) *
Dibromomethane *

1,2-Dichlorobenzene (ortho -Dichlorobenzene) *
1,3-Dichlorobenzene (meta -Dichlorobenzene) *
1,4-Dichlorobenzene (para -Dichlorobenzene) *
1,1-Dichloroethane *

1,2-Dichloroethane (Ethylene dichloride) *
1,1-Dichloroethene (Vinylidene chloride) *

cis -1,2-Dichloroethene *

trans -1,2-Dichloroethene *

Dichloromethane (Methylene chloride) *
1,2-Dichloropropane *

2,5-Dimethylfuran (DMF) *

Ethylbenzene *

Hexachloroethane *

Methyl tert -butyl ether (MTBE) *

Nitrobenze *

Styrene *

1,1,2,2-Tetrachloroethane *
Tetrachloroethene (Perchloroethylene) *
Tetrachloromethane (Carbon tetrachloride) *
Toluene *

1,1,1-Trichloroethane (Methyl chloroform) *
1,1,2-Trichloroethane *

Trichloroethene (Trichloroethylene, TCE) *
meta - and para -Xylene *

ortho -Xylene *

Learn More at jhttp://www.cdc.gov/exposurereport|
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Background

The National Report on Human Exposure to
Environmental Chemicals (National Exposure
Report) is a series of ongoing assessments of
the U.S. population’s exposure to environmental
chemicals by measuring chemicals in people’s
blood and urine, also called biomonitoring.

The Fourth National Report on Human Exposure
to Environmental Chemicals (Fourth Report)
presents exposure data for 212 environmental

chemicals for the civilian, noninstitutionalized U.S.

population. This Fourth Report includes results
from 2003-2004, as well as data from1999-2000
and 2001-2002 as reported in the Second and
Third National Report on Human Exposure to
Environmental Chemicals.

To obtain data for this Fourth Report, the
Centers for Disease Control and Prevention
(CDQ)'s Environmental Health Laboratory at
the National Center for Environmental Health
measured chemicals or their metabolites in
blood and urine from a random sample of
participants from the National Health and
Nutrition Examination Survey (NHANES).
CDC's National Center for Health Statistics
conducts NHANES, which is a series of

surveys on the health status, health-related

behaviors, and nutrition of the U.S. population.
Since 1999, NHANES has been conducted in
continuous two-year survey cycles.

For the National Exposure Report, an environmental
chemical refers to a chemical compound or
chemical element present in air, water, food, sail,
dust, or other environmental media, such as
consumer products. Blood and urine levels reflect
the amount of the chemical that actually gets into
the body from the environment. Either the

chemical or its metabolite is measured. A metabolite
is a substance produced when body tissues
chemically alter the original compound.

The Fourth Report includes results for 75 chemicals
measured for the first time in the U.S. population.
These chemicals are in the following groups:

- acrylamide and glycidamide adducts;

- arsenic species and metabolites;

- environmental phenols, including
bisphenol A and triclosan;

- perchlorate,

- perfluorinated chemicals;

- polybrominated diphenyl ethers;

- volatile organic compounds; and

- some additions to chemical groups
previously measured.

A complete listing of the 75 new chemicals is

given on page 10. A full listing of the chemicals

included in the Fourth Report is available at
http//www.cdc.gov/exposurereport/pdf/NER_Chemical List.pdf.




Interpreting the Data

The presence of an environmental chemical in
people’s blood or urine does not mean that it will
cause effects or disease. The toxicity of a chemical is
related to its dose or concentration, in addition to a
person’s individual susceptibility. Small amounts may
be of no health consequence, whereas larger
amounts may cause adverse health effects.

Research studies, separate from the National
Exposure Report, are required to determine the levels
of a chemical that may cause health effects and the
levels that are not a significant health concern. For
some chemicals, such as lead, research studies
provide a good understanding of health risks
associated with various blood levels. For most of
the environmental chemicals included in the

Fourth Report, more research is needed to determine
whether exposure at the levels reported is a cause
for health concern. CDC conducts and provides
biomonitoring measurements for this type of
research in collaboration with other agencies and

institutions.

The Fourth Report presents data that provides estimates
of exposure for the civilian, noninstitutionalized U.S.
population. The current survey design does not

permit CDC to estimate exposure on a state-by-state

or city-by-city basis. For example, CDC cannot extract

a subset of data and examine levels of blood lead that

represent a state population.

Public Health Uses of
the Fourth Report

The Fourth Report provides unique exposure
information to scientists, physicians, and health
officials to help prevent effects that may result from
exposure to environmental chemicals. Specific public
health uses of the exposure information in the Fourth
Report are to:

- determine which chemicals get into
Americans'bodies and at what
concentrations;

- determine what proportion of the
population has levels above those
associated with adverse health effects for
chemicals with a known toxicity level;

- establish reference values that can be used
by physicians and scientists to determine
whether a person or group has an unusually
high exposure;

- assess the effectiveness of public health
efforts to reduce exposure of Americans
to track levels over time;

- determine whether exposure levels are
higher among minorities, children, women
of childbearing age, or other special
groups; and

- direct priorities for research on human
health effects from exposure.




First-Time Exposure Information

for the U.S. Population Provided
for 75 Chemicals

The Fourth Report, for the first time, provides
population reference values in blood and urine,
including 95th percentile levels, for 75 chemicals.
The 95th percentile level means that 95% of the
population has concentrations below that level.
Public health officials use such reference values
to determine whether groups of people are
experiencing an exposure that is unusual
compared with an exposure experienced by

the rest of the population.

To provide scientists and public health officials
these new data quickly, CDC published much of
this exposure information on new chemicals in
separate scientific peer-reviewed publications
before the Fourth Report was released. Abstracts
and links to full-text articles are available

at http://www.cdc.gov/exposurereport/.

Widespread Exposure to Some
Industrial Chemicals

Findings in the Fourth Report indicate widespread
exposure to some commonly used industrial
chemicals.

Polybrominated diphenyl ethers are fire
retardants used in certain manufactured
products. These accumulate in the
environment and in human fat tissue. One
type of polybrominated diphenyl ether,
BDE-47, was found in the serum of nearly all
of the NHANES participants.

Bisphenol A (BPA), a component of epoxy
resins and polycarbonates, may have
potential reproductive toxicity. General
population exposure to BPA may occur
through ingestion of foods in contact with
BPA-containing materials. CDC scientists
found bisphenol A in more than 90% of the
urine samples representative of the U.S.
population.

Another example of widespread human
exposure included several of the
perfluorinated chemicals. One of these
chemicals, perfluorooctanoic acid (PFOA),
was a byproduct of the synthesis of other
perfluorinated chemicals and was a synthesis
aid in the manufacture of a commonly used
polymer, polytetrafluoroethylene, which is
used to create heat-resistant non-stick
coatings in cookware. Most participants had
measurable levels of this environmental

contaminant.




Ongoing Progress in Reducing First-Time Assessment of
Blood Lead Levels in Children Acrylamide Exposure in the U.S.
Population

Progress is being made in reducing children’s

blood lead levels. New data on blood lead levels Acrylamide is formed when foods containing

in children aged 1 to 5 years enable estimates carbohydrates are cooked at high temperatures
of the number of children with elevated levels (e.g., French fries) and as a byproduct of tobacco
(that is, levels greater than or equal to 10 smoke. Most people are exposed to acrylamide
micrograms per deciliter [ug/dL]). Figure 1 through the diet and from smoking. Because
shows how the percentage of blood lead acrylamide is a reactive chemical, it can bind to
levels in children has declined since the late proteins. These reaction products are called
1970s. For example, for the period 1999-2004, adducts. CDC's Environmental Health Laboratory
1.4% of children aged 1 to 5 years had elevated developed a new method to measure acrylamide
blood lead levels, the smallest percentage of any and its metabolite, glycidamide, as adducts of

of the prior survey periods. hemoglobin, a major blood protein. This measure

reflects the dose of acrylamide and glycidamide over

These data document that public health efforts to the previous several months of intake. The data in
reduce the number of children with elevated blood the Fourth Report show that acrylamide exposure is
lead levels in the general population continue to extremely common in the U.S. population.

be successful. However, the Fourth
Report also notes that other data
sources show that special populations
of children at high risk for lead
exposure (for example, children

living in homes containing lead-based
paint or lead-contaminated dust) have Percent >
higher rates of elevated blood lead 10 pg/dL
levels and remain a major public
health concern.

1976-1980 1988-1991 1991-1994 1999-2004

Survey Years

Figure 1. Percentage of children 1-5 years old in the U.S. population
with elevated blood lead levels (= 10 ug/dL).’

"Jones RL, Homa DM, Meyer PA, Brody DJ, Caldwell KL, Pirkle JL, Brown MJ. Trends in blood lead levels and blood lead testing among U.S. children aged 1 to 5 years,
1988-2004. Pediatrics 2009;123(3):e376-e385.




Key Highlights and Findings, cont'd

First Available Exposure Data on Mercury in the U.S. Population

For the first time, the Fourth Report characterizes mercury exposure of the U.S. population aged 1 year and older.
Previous National Exposure Reports presented mercury levels for children 1-5 years old and women 16-49 years old.
Total blood mercury levels are primarily composed of one type of mercury, methyl mercury, which enters the body
mainly from dietary seafood sources. Findings in the Fourth Report show that total blood mercury levels increase
with age for all groups and begin to decline after the fifth decade of life. Compared to older women of childbearing
age, younger women have higher birth rates and lower mercury levels (see Figure 2).
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Figure 2. Age-related changes in total blood mercury levels for females aged16-49 by race/ethnicity, 1999-2006.2

Eight Different Species and Metabolites of Arsenic Measured

By using special laboratory methods, CDC researchers measured total arsenic and seven other forms of
arsenic in the urine of NHANES participants for the first time. Some of the forms of arsenic measured are
metabolites of inorganic arsenic and others are less toxic species that are formed in the environment. By
differentiating these types of arsenic exposure, the Fourth Report helps scientists understand which
forms of arsenic are important to human health.

2Caldwell KL, Mortensen ME, Jones RL, Caudill SP, Osterloh JD. Total blood mercury concentrations in the U.S. population: 1999-2006. Int J Hyg Environ Health
2009;212:588-598.

5




Perchlorate and Thyroid Function

The chemical perchlorate is both naturally occurring and manmade and is used to manufacture fireworks,

explosives, flares, and rocket propellant. For decades, scientists have known that large medical doses of

perchlorate affect thyroid function. Low-level exposure to perchlorate from the environment has been

under investigation by many scientists in recent years. The Fourth Report shows that all NHANES participants

have detectable perchlorate in their urine and provides reference values for urinary perchlorate levels (see Table 1).

This knowledge helps scientists target the levels of human exposure for future study.

Urinary Perchlorate

Geometric mean and selected percentiles of urine concentrations (in pg/L) for the U.S. population from the National Health
and Nutrition Examination Survey.

Total

Age group
6-11 years

12-19 years

20 years and older

Gender
Males

Females

Race/ethnicity
Mexican Americans

Non-Hispanic blacks

Non-Hispanic whites

Survey

years
01-02
03-04

01-02
03-04
01-02
03-04
01-02
03-04

01-02
03-04
01-02
03-04

01-02
03-04
01-02
03-04
01-02
03-04

Geometric
mean

(95% conf. interval)

3.54 (3.29-3.81)
3.22 (2.93-3.55)

4.93 (4.22-5.76)
4.32 (3.67-5.09)
3.80 (3.44-4.20)
3.62 (3.19-4.12)

3.35 (3.08-3.65)
3.05 (2.75-3.38)

4.19 (3.93-4.46)
3.75 (3.39-4.16)
3.01 (2.74-3.31)
2.79 (2.49-3.11)

4.02 (3.47-4.66)
3.76 (3.45-4.11)
3.51 (3.07-4.03)
3.21 (2.90-3.56)
3.51 (3.18-3.88)
3.26 (2.89-3.68)

Selected percentiles
(95% confidence interval)

50th
3.70 (3.50-4.00)
3.30 (2.90-3.80)

5.20 (4.40-6.40)
4.60 (4.00-5.20)

4.40 (3.80-4.80)
3.80 (3.20-4.40)

3.50 (3.20-3.70)
3.20 (2.70-3.60)

4.40 (4.20-4.60)
3.90 (3.40-4.40)

3.10 (2.70-3.40)
2.90 (2.50-3.20)

4.40 (3.70-5.00)
3.96 (3.50-4.40)

3.70 (3.10-4.10)
3.20 (2.87-3.50)

3.70 (3.40-4.10)
3.30 (2.80-4.00)

75th
6.30 (5.80-6.90)
5.50 (5.00-6.40)

8.10 (6.90-9.80)
7.90 (5.70-9.50)

6.80 (6.30-7.30)
6.40 (5.50-7.10)

5.90 (5.30-6.60)
5.20 (4.70-6.10)

7.10 (6.40-7.90)
6.40 (5.60-7.50)

5.40 (5.00-6.00)
4.90 (4.40-5.50)

7.10 (5.80-8.40)
6.20 (5.30-7.50)

5.90 (5.10-7.00)
5.40 (4.60-6.30)

6.30 (5.70-7.10)
5.60 (4.90-6.80)

90th
10.0 (9.10-11.0)
9.50 (8.40-11.0)

12.0 (9.30-19.0)
13.0 (8.81-16.0)

10.0 (8.90-11.0)
9.80 (7.90-12.0)

10.0 (8.70-11.0)
9.10 (7.90-10.0)

11.0 (9.70-12.0)
11.0 (9.20-12.0)

9.20 (8.20-11.0)
8.20 (6.90-9.84)

12.0 (9.40-13.0)
11.0 (9.10-12.0)
9.20 (7.80-12.0)
8.60 (7.50-11.0)
10.0 (8.90-11.0)
9.40 (8.10-11.0)

95th
14.0 (11.0-17.0)
13.0 (12.0-15.0)

19.0 (12.0-23.0)
16.0 (11.0-29.0)

13.0 (11.0-17.0)
13.0 (10.0-18.0)

13.0 (11.0-17.0)
12.0 (11.0-14.0)

14.0 (11.0-19.0)
14.0 (13.0-17.0)

13.0 (11.0-17.0)
11.0 (8.80-15.0)

14.0 (12.0-18.0)
15.0 (12.0-17.0)

15.0 (11.0-20.0)
13.0 (9.30-17.0)

14.0 (11.0-18.0)
13.0 (11.0-15.0)

Sample
size
2820
2522

374
314

828
721

1618
1487

1335
1229

1485
1293

708
617

681
652

1228
1092

Limit of detection (LOD, see Data Analysis section in full Report) for Survey years 01-02 and 03-04 are 0.05 and 0.05. For the 2001-2002 Survey
period, surplus samples were used, and data are unavailable at NHANES website.

Table 1. Urinary Perchlorate as provided in the Fourth Report.




Key Highlights and Findings, cont’d

Reduced Exposure to
Environmental Tobacco Smoke

U.S. Population’s Exposure to
Volatile Organic Compounds

Environmental tobacco smoke (ETS) has significant
health effects on cardiovascular and respiratory
disease. Cotinine is a metabolite of nicotine, and

for nonsmokers, levels of cotinine in people’s blood
tracks exposure to ETS. In the past 15 years, data
show that blood cotinine levels for nonsmokers in
the U.S. population have decreased about 70%,
indicating that public health interventions to reduce

ETS exposure have been successful.

People are exposed every day to volatile chemicals

in the air we breathe. The Fourth Report provides
measurements on 33 of these hydrocarbon and
halohydrocarbon-type chemicals. One example

is the gasoline additive methyl tert-butyl ether
(MTBE). Exposure to this chemical can occur

through the air we breathe or from contaminated
water sources. A high percentage of the NHANES
participants representing the U.S. population showed
detectable levels of MTBE.

Exposure to Cadmium

Recent research studies show that urine cadmium
levels as low as 1 microgram per gram of creatinine
in people may be associated with subtle markers

of effects on the kidney and with an increased risk
for low bone-mineral density. The Fourth Report
shows that about 5% of the U.S. population aged

20 years and older has urinary cadmium levels at or
near these levels. Cigarette smoking is the most likely
source for these higher cadmium levels. These
findings should promote further research on the

public health consequences of cadmium in people.



Selection of Chemicals for
the Fourth Report

Chemicals presented in the Fourth Report were
selected on the basis of scientific data that suggested
exposure in the U.S. population; the seriousness of
health effects known or suspected to result from
exposure; the need to assess the efficacy of public
health actions to reduce exposure to a chemical; the
availability of a biomonitoring analytical method
with adequate accuracy, precision, sensitivity,
specificity, and speed; the availability of sufficient
quantity of blood or urine samples; and the
incremental analytical cost to perform the

analyses. More information is available at

http://www.cdc.gov/exposurereport/chemical selection.ntm.

Plans for Future National
Exposure Reports

CDC'’s goal is to make new biomonitoring exposure
information available as soon as possible to the
public and scientific community. To meet this goal,
CDC periodically releases the National Exposure
Report and also publishes biomonitoring exposure
information in peer-reviewed publications. The
National Exposure Report is cumulative, providing
biomonitoring exposure data starting in 1999
through the latest available data at the time of the
report release. Future plans include releasing data
on additional chemicals and providing more
information on exposure in population groups
defined by age, sex, and race or ethnicity.
Peer-reviewed journal articles published since the
latest release of the National Exposure Report
provide more recent and supplementary
biomonitoring data for the U.S. population. These
peer-reviewed publications typically also contain
more extensive data analysis than that provided in
the National Exposure Report.



About CDC’s Environmental
Health Laboratory

By using advanced laboratory science and innovative
techniques, CDC's Environmental Health Laboratory at
the National Center for Environmental Health has been

at the forefront of efforts to assess people’s exposure to
environmental chemicals. CDC's laboratory scientists

have built on more than three decades of experience in
measuring chemicals directly in people’s blood or urine,

a process known as biomonitoring. Biomonitoring
measurements are the most health-relevant assessments
of exposure because they measure the total amount of
the chemical that actually gets into people from all
environmental sources (e.g., air, soil, water, dust, or food).
With a few exceptions, the concentration of the chemical in
people provides the best exposure information for public
health officials to evaluate the potential for adverse health
effects.




New Chemicals in the Fourth Report

Acrylamide
Acrylamide hemoglobin adducts
Glycidamide hemoglobin adducts

Perchlorate

Total and Speciated Arsenic
Arsenic, Total

Arsenic (V) acid

Arsenobetaine

Arsenocholine

Arsenous () acid

Dimethylarsinic acid
Monomethylarsonic acid
Trimethylarsine oxide

Environmental Phenols

Benzophenone-3 (2-Hydroxy-4-methoxybenzophenone)
Bisphenol A (2,2-bis [4-Hydroxyphenyl] propane)

4-tert -Octylphenol (4-[1,1,3,3-Tetramethylbutyl] phenol)
Triclosan (2,4,4'-Trichloro-2"-hydroxyphenyl ether)

Phthalate Metabolite
Mono-(2-ethyl-5-carboxypentyl) phthalate (MECPP)

Perfluorochemicals

Perfluorobutane sulfonic acid (PFBuS)

Perfluorodecanoic acid (PFDeA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHXxS)

Perfluorononanoic acid (PFNA)

Perfluorooctane sulfonamide (PFOSA)

Perfluorooctane sulfonic acid (PFOS)

2-(N-Ethyl-perfluorooctane sulfonamido) acetic acid
(Et-PFOSA-AcOH)

2-(N-Methyl-perfluorooctane sulfonamido) acetic acid
(Me-PFOSA-AcOH)

Perfluorooctanoic acid (PFOA)

Perfluoroundecanoic acid (PFUA)

Non-Dioxin-Like Polychlorinated Biphenyls
2,2;3,5'-Tetrachlorobiphenyl (PCB 44)
2,2;4,5'-Tetrachlorobiphenyl (PCB 49)
2,2;3,3,4,4,5,5,6,6'-Decachlorobiphenyl (PCB 209)

Brominated Fire Retardants
2,2}4-Tribromodiphenyl ether (BDE 17)
2,4,4"-Tribromodiphenyl ether (BDE 28)
2,2,4,4'-Tetrabromodiphenyl ether (BDE 47)
2,3,4,4'-Tetrabromodiphenyl ether (BDE 66)
2,2,3,4,4-Pentabromodiphenyl ether (BDE 85)
2,2/4,4;5-Pentabromodiphenyl ether (BDE 99)
2,2/4,4,6-Pentabromodiphenyl ether (BDE 100)
2,2,4,4,5,5'-Hexabromodiphenyl ether (BDE 153)
2,2,4,4,5,6'-Hexabromodiphenyl ether (BDE 154)
2,2,3,4,4,5,6-Heptabromodiphenyl ether (BDE 183)
2,2,4,4,5,5'-Hexabromobiphenyl (BB 153)

Disinfection By-Products

(Trihalomethanes)

Bromodichloromethane

Dibromochloromethane (Chlorodibromomethane)
Tribromomethane (Bromoform)

Trichloromethane (Chloroform)

Volatile Organic Compounds
Benzene

Chlorobenzene (Monochlorobenzene)
1,2-Dibromo-3-chloropropane (DBCP)
Dibromomethane

1,2-Dichlorobenzene (ortho-Dichlorobenzene)
1,3-Dichlorobenzene (meta-Dichlorobenzene)
1,4-Dichlorobenzene (para-Dichlorobenzene)
1,1-Dichloroethane

1,2-Dichloroethane (Ethylene dichloride)
1,1-Dichloroethene (Vinylidene chloride)
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

Dichloromethane (Methylene chloride)
1,2-Dichloropropane

2,5-Dimethylfuran (DMF)

Ethylbenzene

Hexachloroethane

Methyl tert-butyl ether (MTBE)

Nitrobenzene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene (Perchloroethylene)
Tetrachloromethane (Carbon tetrachloride)
Toluene

1,1,1-Trichloroethane (Methyl chloroform)
1,1,2-Trichloroethane

Trichloroethene (Trichloroethylene, TCE)
meta- and para-Xylene

ortho-Xylene
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RANKING FORMULA APPROACH EXAMPLE

Example #1
Assign a numerical value (i.e., 1, 2, 3, 4) to various end-points (e.g., toxicological,

environmental, use and exposure) for each chemical or product, and multiple these values to
arrive at an overall ranking for each chemical or product:

Ranking Formula for Chemicals

Chemical Ranking Score = (Toxicity) x (Potential for Exposure) x
(Persistence + Bioaccumulation)

Ranking Formula for Products

Product Ranking Score = (Chemical Ranking Score) x (Percentage of Chemical
in Product) x (Potential for Exposure) x (Likelihood for Exposure to Sensitive
Subpopulations or Environmental Receptors)

Sample definitions for the ranking formulas:

Toxicity - Toxicological endpoints are assigned a numerical value (e.g., 1-3) based on
accepted toxicological classification. The sum of the endpoints would then give a total
toxicity score.

Potential for Exposure - The potential for a human or environmental receptor to be exposed
to the chemical via a relevant exposure pathway. This value would be expressed as a
probability from 1 (low) to 10 (high).

Persistence or Bioaccumulation - Physical or chemical properties are assigned a numerical
value similarly to the toxicological end-points. The sum of the endpoints would then give a
total persistence or bioaccumulation scores.

Percentage of Chemical in Product - The percentage by weight of a chemical in a product.

Likelihood for Exposure to Sensitive Subpopulations - The probability that the potential for
exposure would disproportionally affect sensitive human subpopulations or sensitive
environmental receptors. This value would be expressed as a probability from 1 (low) to 10
(high).

Chemical Ranking Score - Chemicals above a specified ranking value would be placed on
the chemicals list.

Product Ranking Score - Products above a specified ranking value would be placed on the
products list.

Attachment 2-5 Ranking Formula Approach Examples Page 1 of 2



Example #2

The same as example #1, with a weighting assigned to each factor used in the
ranking formulas.

Example #3

e Give each chemical or product a High, Medium, or Low ranking for each
factor.

e Give each chemical or product an overall High, Medium or Low ranking by
adding up the individual factor rankings for the chemical or product:

-- High, Medium and Low would each be assigned a numeric value (e.g., 3,
2, and 1, respectively).

-- The individual factor rankings would be totaled using these numeric
values, and then divided by the number of factors to arrive at an
“average” ranking across all factors.

-- This approach could also incorporate the weighted factor concept.

e All chemicals or products with an overall High ranking would be placed on the
list.

Attachment 2-5 Ranking Formula Approach Examples Page 2 of 2
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PRODUCT PRIORITIZATION HAZARD & EXPOSURE FACTORS EXAMPLES

Factors to be considered:

1. Relative degree of threat posed by each product, due to the chemical contained
in the product, to public health or the environment based on consideration of the
evaluation of the chemical and the following factors:

e Volume of the product in commerce in California and the product’s
contribution to the volume of the chemical in commerce in California,

e Potential for the public or the environment to be exposed to the chemical in
the product, during the useful life of the product and end-of-life disposal or
management of the product, considering the following factors:

o0 Containment of the chemical within the product,

o0 Engineering and administrative controls,

o Federal and California regulatory restrictions that reduce the potential for
exposure, and

0 Frequency and duration of exposure for each use scenario and end-of-life
scenario.

e Types and extent of consumer uses that could result in public exposure to the
chemical in the product, which in turn could result in adverse public health
impacts, considering:

0 Household use,

0 Sensitive subpopulation potential use or exposure at home, schools, child day
care facilities, and other areas frequented by children on a regular basis, health
care facilities, and recreational areas and facilities,

o0 Consumers who purchase, use, or otherwise come in contact with the product,

0 Persons who come in contact with the product while providing or receiving a
service, and

0 Customers, clients and members of the general public who come in contact with
the product or releases from the product in a workplace.

e Product uses or management or disposal practices that could result in
releases to the environment of the chemical in the product, which in turn
could result in adverse public health or environmental impacts:

0 Use, storage, transportation, and end-of-life management practices and
locations, and

0 Potential for release into, migration from, or distribution across environmental
media, and potential for accumulation, persistence or toxicity in biological or
environmental compartments or systems of the chemical or its degradation
products.
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2. Availability of “reliable information” to substantiate the threat(s) posed by the

3.

product.

Scope of federal and/or California State regulatory programs under which the
product is regulated, and the extent to which these other regulatory requirements
address the same public health and environmental threats and exposure
pathways.

In evaluating the relative degree of threat, priority should be given to those products that

contain chemicals that:

1.

2.

3.

Pose the greatest threat of adverse public health and environmental impacts,
Are most prevalently distributed in commerce and used by consumers, and
There is the greatest potential for consumers or environmental receptors to be

exposed to the chemical in quantities that can result in adverse public health or
environmental impacts.

The product prioritization process should proceed as follows:

1.

Evaluation of products based on relative degree of threat and the availability of
reliable information to substantiate the threat.

. The initial prioritization should be adjusted based upon consideration of the

potential for exposure to each product and chemicals and the availability of
reliable information to substantiate the potential for exposure.

. The prioritization should then be further adjusted upon a determination of which (if

any) threats and exposures are addressed by other federal and/or California State
regulatory programs.

. Products assigned the highest priority at the conclusion of the first three steps

shall be placed on the List, except that the list shall be limited in number based
upon the availability of DTSC resources to review AA Work Plans and AA Reports
and make regulatory response determinations for these products.
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In evaluating the potential for exposure, consideration should be given to all of the
following:

1. Market presence information for the product,

2. Reliable information demonstrating the occurrence, or potential occurrence, of
public health and environmental exposures to the chemical contained in the
product, and

3. Information concerning the household presence of the product, and other
products containing the same chemical, including the number of such of products,
how common their household presence is, the frequency of use, and the
concentration of the chemical in those products.

In evaluating the potential for harm that could result from potential exposures to the
chemical in the product, consideration should be given to the type and severity of
potential adverse impact(s) and the potency of the chemical(s) associated with the
adverse impact(s) for both of the following:

1. Children, pregnant women and other sensitive subpopulations,

2. Environmental receptors, in particular, environmentally sensitive habitats and
endangered and threatened species.
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PRIORITIZATION EXPOSURE FACTORS EXAMPLES

1. The chemical contained in the product has been identified as a high production
volume chemical by the USEPA, or there are large volumes of the chemical in
commerce in California.

2. The chemical contained in the product has been found through biomonitoring to be
present in human bodily tissues or fluids.

3. The chemical contained in the product has been found through sampling and
analysis to be present in household dust, indoor air, drinking water, or elsewhere in
the indoor environment.

4. The chemical contained in the product has been found through monitoring to be
present in fish, wildlife, or the natural environment.

5. The chemical contained in the product is also present in many other products used
or present in the home.

6. The chemical contained in the product is used in many products resulting in
potentially high exposure to sensitive subpopulations.

7. The product is used in a dispersive application.
8. The chemical contained in the product has the potential for long range transport.
9. The chemical and/or product has been found in California solid waste, wastewater

or storm water streams in concentrations or volumes that present public health or
environmental threats, or that require the expenditure of significant public funds.
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The criteria within this document will be applied during upcoming DfE
Alternatives Assessments. Lessons learned from the application of the
criteria during those assessments will be incorporated into a finalized
version.
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1. Introduction

The Design for the Environment (DfE) Program at the U.S. Environmental Protection Agency
developed the Alternatives Assessment Criteria for Hazard Evaluation as a transparent tool for
evaluating and differentiating among chemicals based on their concern for human health and
environmental hazard. The Criteria will be applied in upcoming DfE Alternatives Assessments
(for a current list of assessments to go: http://www.epa.gov/dfe/alternative_assessments.html).
The Criteria could form the basis for decision-making by other organizations such as
manufacturers, retailers, other government agencies, and non-governmental organizations.

DfE Alternatives Assessments are multi-stakeholder partnerships that evaluate a chemical of
concern and its likely alternatives with the goal of "informing substitution™ to safer alternatives.
The assessments are intended to reduce the likelihood of the unintended consequences that might
result if poorly understood alternatives were chosen. The Alternatives Assessment Criteria can
be used to place chemicals on a continuum of relative hazard to inform decision making.

The criteria are robust and comprehensive, including consideration for human health and
environmental hazards. For most endpoints, the criteria define “High,” “Moderate,” and “Low”
concern. Authoritative sources — the United Nation’s Globally Harmonized System (GHS) for
the Classification and Labeling of Hazard Substances and U.S. EPA programs — are the basis for
these distinctions. In assigning a designation of Low, Moderate, or High concern for hazard, DfE
uses the best information available, both experimental and modeled.


http://www.epa.gov/dfe/alternative_assessments.html
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2. General Requirements

2.1

2.2.

2.3

2.4

2.5

Data for all relevant routes of exposure will be evaluated.

The GHS criteria and data evaluation approach, and EPA risk assessment guidance
will be applied in the review of both no observed adverse effect
levels/concentrations (NOAEL/NOAEC) and lowest observed adverse effect
levels/concentrations (LOAEL/LOAEC). In general, NOAEL/NOAEC and
LOAEL/LOAEC values are preferred over no observed effect levels/concentrations
(NOEL/NOEC) and lowest observed effect levels/concentrations (LOEL/LOEC).
When available and appropriate, the results of benchmark dose modeling will also
be considered [1]. In reviews that include conflicting data, a weight of evidence
evaluation will inform the hazard designation with a conservative approach aimed
at the protection of human health and the environment. All reviews will include an
assessment of potential impacts to vulnerable populations and life stages.

Use of existing data should follow the EPA HPV Challenge Program and OECD
HPV Programme data adequacy guidelines:
http://www.epa.gov/HPV/pubs/general/datadfin.htm.

When gathering data for evaluation under these criteria, a review of the open
literature including published peer-reviewed studies and government reports as well
as any confidential business information will be conducted.

Any known sensitivity of the test species or strain will be considered in the
evaluation of data against these criteria.


http://www.epa.gov/HPV/pubs/general/datadfin.htm

U.S. EPA Design for the Environment Program Draft
Alternatives Assessment Criteria for Hazard Evaluation January 2011

Terms

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

Acute aquatic toxicity means the intrinsic property of a substance to be injurious to
an organism in a short-term, aquatic exposure to that substance [2].

Acute mammalian toxicity refers to those adverse effects occurring following oral
or dermal administration of a single dose of a substance, or multiple doses given
within 24 hours, or an inhalation exposure of 4 hours [3].

Attribute: The general property of the chemical that is being evaluated (e.g. acute
mammalian toxicity, persistence).

The benchmark dose (or concentration) is the dose (or concentration) that is
associated with a specific measure or change of a biological effect. The calculation
of the benchmark dose (BMD) or concentration (BMC) generally represents the
central estimate of the dose or concentration associated with some level of response
above background. The lower limit of an on-side 95% confidence interval is
generally applied to the BMD and BMC [1].

Bioaccumulation is a process in which a chemical substance is absorbed in an
organism by all routes of exposure as occurs in the natural environment, e.g.,
dietary and ambient environment sources. Bioaccumulation is the net result of
competing processes of chemical uptake into the organism at the respiratory surface
and from the diet and chemical elimination from the organism including respiratory
exchange, fecal egestion, metabolic biotransformation of the parent compound and
growth dilution [4].

Biodegradation is a process in which the destruction of the chemical is
accomplished by the action of a living organism [5].

Carcinogen denotes a chemical substance or mixture of chemical substances which
induces cancer or increases its incidence [6].

A chemical is identified by its Chemical Abstract Service (CAS) number.

Chronic aquatic toxicity means the intrinsic property of a substance to cause
adverse effects to aquatic organisms during aquatic exposures which are determined
in relation to the life-cycle of the organism [2].

Criteria: Endpoints and cutoffs for attribute information. Example: oral acute
mammalian toxicity LD50 must be > 50 mg/kg. Data quality requirements
(including acceptable test methods and information sources) are developed for all
criteria.

Dermal sensitizer: A substance that will lead an allergic response following skin
contact [7].
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3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

Developmental toxicity: Adverse effects in the developing organism that may
result from exposure prior to conception (either parent), during prenatal
development, or postnatally to the time of sexual maturation. Adverse
developmental effects may be detected at any point in the lifespan of the organism.
The major manifestations of developmental toxicity include: (1) death of the
developing organism, (2) structural abnormality, (3) altered growth, and (4)
functional deficiency [8].

EC50: Half maximal effective concentration.

Endocrine activity refers to a change in endocrine homeostasis caused by a
chemical or other stressor from human activities (e.g., application of pesticides, the
discharge of industrial chemicals to air, land, or water, or the use of synthetic
chemicals in consumer products.)

An endocrine disruptor is an external agent that interferes in some way with the
role of natural hormones in the body. An agent might disrupt the endocrine system
by affecting any of the various stages of hormone production and activity, such as
by preventing the synthesis of hormones, by directly binding to hormone receptors,
or by interfering with the natural breakdown of hormones [9].

Estimated concentration three (EC3): Estimated concentration of a test substance
needed to produce a stimulation index of three in the local lymph node assay, a test
used to evaluate dermal sensitization. [10]

Genotoxicity: The more general terms genotoxic and genotoxicity apply to agents
or processes which alter the structure, information content, or segregation of DNA,
including those which cause DNA damage by interfering with normal replication
processes, or which in a non-physiological manner (temporarily) alter its
replication. Genotoxicity test results are usually taken as indicators for mutagenic
effects [11].

An ingredient may be one chemical or a blend of multiple chemicals that are
intentionally added.

LC50: Median lethal concentration.

LD50: Median lethal dose.

LOAEL.: Lowest Observed Adverse Effect Level
LOAEC: Lowest Observed Adverse Effect Concentration

LOEC: Lowest Observed Effect Concentration
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3.24. LOEL.: Lowest Observed Effect Level.

3.25. Mutagen: The term mutagenic and mutagen will be used for agents giving rise to
an increased occurrence of mutations in populations of cells and/or organisms [11].

3.26. Neurotoxicity: An adverse change in the structure or function of the central and/or
peripheral nervous system following exposure to a chemical, physical, or biological
agent [12].

3.27. NOAEL: No Observed Adverse Effect Level

3.28. NOAEC: No Observed Adverse Effect Concentration

3.29. NOEC: No Observed Effect Concentration

3.30. NOEL: No Observed Effect Level

3.31. Persistence: The length of time the chemical can exist in the environment before
being destroyed (i.e., transformed) by natural processes [13].

3.32. Reproductive toxicity: The occurrence of biologically adverse effects on the
reproductive systems of females or males that may result from exposure to
environmental agents. The toxicity may be expressed as alterations to the female or
male reproductive organs, the related endocrine system, or pregnancy outcomes.
The manifestation of such toxicity may include, but not be limited to, adverse
effects on onset of puberty, gamete production and transport, reproductive cycle
normality, sexual behavior, fertility, gestation, parturition, lactation, developmental
toxicity, premature reproductive senescence, or modifications in other functions that
are dependent on the integrity of the reproductive systems [14].

3.33. Respiratory sensitizer: A substance that will lead to hypersensitivity of the
airways following inhalation of the substance [7].

3.34.  Skin corrosion is the production of irreversible damage to the skin; namely, visible
necrosis through the epidermis and into the dermis, following the application of a
test substance for up to 4 hours [15].

3.35.  Skinirritation is the production of reversible damage to the skin following the
application of a test substance for up to 4 hours [15].

3.36.  Stimulation Index (SI): A value calculated to assess the skin sensitization potential
of a test substance that is the ratio of the proliferation in treated groups to that in the
concurrent vehicle control group. [10]

3.37.  Suitable analog: Suitable analogs will be based on a chemically (e.g., based on

chemical structure) or biologically (e.g., based on metabolic breakdown, or likely



U.S. EPA Design for the Environment Program Draft
Alternatives Assessment Criteria for Hazard Evaluation January 2011

3.38.

mechanistic/mode of action considerations) similar chemical. Guidance for
identifying a suitable analog can be found in OECD Series on Testing and
Assessment No. 80 Guidance on Grouping of Chemicals [16]. The analog used
must be appropriate for the attribute being evaluated.

Weight-of-evidence: For the purposes of this document, weight-of-evidence refers
to the process of considering the strengths and weaknesses of various pieces of
information in reaching and supporting a conclusion concerning a property of the
substance [17].
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4. Toxicological Criteria

Evaluation of chemicals under these criteria will be based on the best available data. In general,
DfE will use data in the following order of preference: 1) measured data on the chemical being
evaluated, 2) measured data from a suitable analog, and 3) estimated data from appropriate
models. EPA experts will evaluate the quality and reliability of both experimental and estimated
data. The majority of measured data are expected to be from laboratory experiments. However,
any available human data will be considered, e.g. Human Repeat Insult Patch Tests. In many
cases, the evaluation of human data will require a qualitative assessment, since the criteria are
primarily based on (non-human) animal studies. Human data may require appropriate review for
ethical treatment of the subjects.

In the absence of measured data on the chemical being evaluated, measured data from a suitable
analog and/or estimated data from computer models will be used. In the event that there are no
suitable analogs, that suitable analogs lack measured data, and the substance, or its analog cannot
be modeled, the hazard endpoint cannot be evaluated and will be designated “no data.”

The links and references in this document are current as of the publication date of these Criteria.
EPA will use the most recent version of each authoritative list, EPA data interpretation guidance,
and test protocol when reviewing a chemical against these criteria. In the case where a GHS
reference in this document is superseded by a more recent version, EPA may choose to update
these Criteria to incorporate that newer version. EPA will consider all sources of developing
information, such as the EPA Endocrine Disruptor Screening Program [18] or enhancements to
estimation models such as EPI Suite™ [19] that occur over time. For convenience, a summary
of DfE’s Alternatives Assessment Criteria is located in the Appendix (see Table Al).

4.1. Human Health Effects
4.1.1. Acute Mammalian Toxicity
DfE’s acute mammalian toxicity criteria differentiate compounds based upon a common measure
of short term exposure toxicity, the median lethal dose or concentration (LDsg or LCs), through
oral, dermal, and respiratory routes. Chemical hazard designations will be made based upon the
criteria in Table 1. These values were derived from the GHS criteria [20].
Table 1. Acute Mammalian Toxicity Criteria for Hazard Designation

Acute Mammalian Very Low
Toxicity High

Oral LD50 (mg/kQg) <50 > 50 - 300 > 300 - 2000 > 2000

Dermal LD50 (mg/kg) < 200 >200-1000 | > 1000 - 2000 > 2000

Inhalation LC50
(vapor/gas) (mg/L)
Inhalation LC50
(dust/mist/fume) (mg/L/day)

=2 >2-10 >10-20 > 20

0.5 >05-1.0 >1.0-5 >5
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4.1.2. Carcinogenicity

These criteria are designed to determine whether a compound is known, presumed, or suspected
to increase incidence of cancer, whether current data on carcinogenicity is equivocal, or whether
adequate studies have been conducted to show no increase in cancer incidents. Carcinogenicity
designations will be made according to the criteria in Table 2. Chemicals known, presumed, or
suspected to be carcinogenic to humans according to the authoritative lists in Table 3 will be
designated as High. When equivocal data or only positive structural alerts are present, a
designation of Moderate will be used. The basis for Low concern may include negative
carcinogenicity studies on the chemical being evaluated or negative studies on an analog and
lack of structural alerts, in addition to mechanistic considerations.

Table 2. Carcinogenicity Criteria for Hazard Designation

Carcinogenicity Low

Negative studies

Carcinogenicity Positive results Equivocal and no structural
results
alerts
Table 3. Criteria and Authoritative Lists Used to Designate Hazard for Carcinogenicity
Authoritative Body Classifications for Hazard Designation

Category 1A — Known to have carcinogenic potential for humans
Globally Harmonized System | Category 1B — Presumed to have carcinogenic potential for
(GHS) [6] humans

Category 2 — Suspected human carcinogens

National Toxicology Program | Known to be Human Carcinogen
(NTP) Reasonably Anticipated to be Human Carcinogen

(2005/1999) Carcinogenic to humans, Likely to be carcinogenic to
humans, or Suggestive evidence of carcinogenic potential

(1996) Known/Likely

(1986) Group A — Human Carcinogen, Group B — Probable
human carcinogen, or Group C — Possible human carcinogen

U.S. Environmental Protection
Agency (EPA)

Group 1 — carcinogenic to humans
Group 2A — probably carcinogenic to humans
Group 2B — possibly carcinogenic to humans

International Agency for
Research on Cancer (IARC)

Category 1 — Known to be carcinogenic to humans

Category 2 — Should be regarded as if carcinogenic to humans

Category 3 — Cause for concern for humans owing to possible
carcinogenic effects

EU CMR List [21]

R45: May cause cancer

R49: May cause cancer by inhalation

EU Risk Phrases [21] R40: Limited evidence of a carcinogenic effect

And all combination risk phrases containing one or more of the
above.

-10 -
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4.1.3. Mutagenicity/Genotoxicity

The Mutagenicity/Genotoxicity criteria classify compounds based upon capacity to cause gene
mutations and/or chromosomal aberrations, whether current data are equivocal, or whether
adequate studies have been conducted that show lack of mutagenic potential.
Mutagenic/Genotoxic designations will be made according the criteria in Table 4. Those
compounds showing positive results and/or categorized by one of the authoritative bodies in
Table 5 will receive a High designation. When equivocal data or only positive structural data are
present, a designation of Moderate will be used. A Low hazard designation will be assigned for
chemicals with negative test data and no structural alerts.

Table 4. Mutagenicity/Genotoxicty Criteria for Hazard Designations

Mutagenicity/Genotoxicity High Low

Negative for chromosomal
aberrations and gene
mutations, and no structural
alerts.

Mutagenicity/Genotoxicity Positive results | Equivocal results

Table 5. Criteria and Authoritative Lists Used to Designate High Hazard for
Mutagenicity/Genotoxicity

Authoritative Body Classifications for High Hazard Designation

Category 1A — Chemicals known to induce heritable mutations in
germ cells of humans

Category 1B — Chemicals which should be regarded as if they induce
heritable mutations in the germ cells of humans

Category 2 — Chemicals which cause concern for humans owing to
the possibility that they may induce heritable mutations in the germ
cells of humans

Globally Harmonized System
(GHS) [11]

Category 1 — Substances known to be mutagenic to humans

Category 2 — Substances which should be regarded as if they are

EU CMR List [21] mutagenic to humans

Category 3 — Substances which cause concern for human owing to
possible mutagenic effects

R46: May cause heritable genetic damage
EU Risk Phrases [21] R68: Possible risk of irreversible effects
And all combination risk phrases containing one or more of the above

-11 -
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4.1.4. Reproductive and Developmental Toxicity

DfE’s reproductive and developmental criteria classify compounds based upon the potential to
cause adverse effects on reproductive capacity and/or subsequent development of the offspring
through oral, dermal and respiratory exposure routes. In general, the NOAEL and LOAEL will
be considered as a basis for evaluation. Chemical hazard designations will be made based upon
the criteria in Table 6. These values were derived from the US EPA’s Office of Pollution
Prevention & Toxics criteria for HPV chemical categorization [22].

Table 6. Reproductive and Developmental Toxicity Criteria for Hazard Designations

Reproa e and
N Low
evelop > a O
Oral (mg/kg/day) <50 50 - 250 > 250
Dermal (mg/kg/day) <100 100 - 500 > 500
Inhalation
(vapor/gas) (mg/L/day) <1 1-25 >25
Inhalation
(dust/mist/fume) (mg/Liday) | <91 01-05 >05

-12 -
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4.1.5. Neurotoxicity

DfE’s neurotoxicity criteria will classify compounds based upon observed neurotoxic effects
through oral, dermal, and respiratory exposure routes. Neurotoxic effects can be observed at
multiple levels of organization within the nervous system, including neurochemical, anatomical,
or behavioral, and across life stages. In general, NOAEL and LOAEL values will be considered
as the basis for evaluation. Chemical hazard designations will be made based on the criteria in
Table 7 which were derived from GHS criteria for Specific Target Organ Toxicity Repeated
Exposure [23].

The dose values in Table 7 are to be applied to 90-day repeated dose studies. Dose values are
tripled for chemicals evaluated in 28-day studies and similarly modified for studies of longer
durations.

Table 7. Neurotoxicity Criteria for Hazard Designations

euroto Low
Oral (mg/kg-bw/day) <10 10 - 100 > 100
Dermal (mg/kg-bw/day) <20 20 - 200 > 200
JEYEO <02 0.2-1.0 > 1.0

(vapor/gas) (mg/L/6h/day)

Inhalation
(dust/mist/fume) (mg/L/6h/day) | < 092 0.02-02 >02

-13 -
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4.1.6. Repeated Dose Toxicity

Chronic exposure will be evaluated with the results from repeated dose toxicity testing through
oral, dermal, and respiratory routes. In general, the NOAEL and LOAEL will be considered as a
basis for evaluation. Chemical hazard designations will be made based upon the criteria in Table
8 which were derived from the US EPA’s Office of Pollution Prevention & Toxics criteria for
HPV chemical categorization [22].

The dose values in Table 8 are to be applied to 90-day repeated dose studies. Dose values are
tripled for chemicals evaluated in 28-day studies and similarly modified for studies of longer
durations.

Table 8. Repeated Dose Toxicity Criteria for Hazard Designations

Repeated Dose Toxicity Low
Oral (mg/kg-bw/day) <10 10 - 100 > 100
Dermal (mg/kg-bw/day) <20 20 - 200 > 200
'(32355'525) (mg/L/6h/day) <02 0.2-1.0 > 1.0
I(r&:zlt%r:?snt/fume) (mg/L/6h/day) <0.02 0.02-02 >02

-14 -
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4.1.7. Respiratory and Skin Sensitization

Evidence of whether repeated exposure to a chemical can induce an allergic response upon
contact will be evaluated in DfE’s sensitization criteria. Both dermal and respiratory
sensitization will be considered. Chemical hazard designations will be made based upon the
criteria in Table 9 which were derived from the GHS guidance values [7]. The GHS criteria for
categorizing chemicals as Category 1A or 1B is given in Tables 10 and 11 respectively. For
Respiratory Sensitization, designations of High, Moderate, and Low will not be used. Instead, a
qualitative assessment of the available data will be prepared.

Table 9. Sensitization Criteria for Hazard Designations

High frequency of Low to moderate L Adequate data
AT frequency of sensitization i

sensitization in humans in human and/or low to available and

and/or high potency in not GHS Cat.

animals (GHS Cat. 1A) ;"n‘??niﬂitﬁepﬁée'&?t.'is) 1A or 1B

Skin Sensitization

For this endpoint, High/Moderate/Low etc. characterizations will not

RESPUEIRL] S L apply. A qualitative assessment of the available data will be prepared.

Table 10. GHS Sensitization Criteria for High Hazard Designation

Assay GHS Category 1A Criteria
Local lymph node assay EC3 value < 2%
Guinea pig maximization = 30% responding at < 0.1% intradermal induction dose or
test = 60% responding at > 0.1% to < 1% intradermal induction dose

= 15% responding at < 0.2% topical induction dose or

Buehler assay = 60% responding at > 0.2% to < 20% topical induction dose

Table 11. GHS Sensitization Criteria for Hazard Designation
Assay GHS Category 1B Criteria
Local lymph node assay EC3 value > 2%
Guinea pig maximization > 30% to < 60% responding at > 0.1% to < 1% intradermal induction dose or
test = 30% responding at > 1% dermal induction dose
Buehler assa > 15% to < 60%responding at > 0.2% to < 20% topical induction dose or
y > 15% responding at > 20% topical induction dose
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4.1.8. Eye and Skin Irritation/Corrosivity

Data on a chemical’s ability to cause eye and skin irritation/corrosivity will be reviewed under
these criteria. Hazard designations will be made based upon the criteria in Table 12. These
criteria were derived from the OPP Acute Toxicity Categories [24].

Table 12. Irritation Criteria for Hazard Designations
Very Very
atio Orro ) Low
High Low
Irritation Clearing in | Clearingin 7 féfsa{Lnfn'n
Eye persists for | 8-21 days, | days or less, Not
- AvH 24 hrs, S
Irritation/Corrosivity > 21 days severely moderately mildl irritating
or corrosive | irritating irritating mildly
irritating
Skin Severe Moderate Zi"dhfr Not
S L Corrosive irritation at | irritation at 72 stgnt o
Irritation/Corrosivity irritation at | irritating
72 hours hours 72 hours

4.1.9. Endocrine Activity

EPA will evaluate endocrine activity rather than characterize hazard in terms of “endocrine
disruption”. Evidence of a chemical having endocrine activity will be summarized in a narrative.

A)

Data Resources

Endocrine activity can be defined as a change in endocrine homeostasis caused by a chemical
or other stressor from human activities (e.g., application of pesticides, the discharge of
industrial chemicals to air, land, or water, or the use of synthetic chemicals in consumer
products.). Data that will be considered include:

In vitro data such as hormone receptor binding assays or ex vivo assays

In vivo data from studies of intact animals or wildlife (including aquatic organisms)
Ethically conducted human studies

In vivo short term exposures or altered (e.g., ovariectomized) animal models

Structural similarity to known endocrine active substances using SAR tools such as AlM,
QSAR, etc.

Additional information gleaned from studies that are indicative of a chemical’s endocrine
system interactions, such as changes in hormone profiles or reproductive organ weights.
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B) Criteria
Available data for each chemical will be evaluated for evidence of the presence of endocrine
activity.

e |f there are no data available to evaluate this endpoint, endocrine activity is unknown,
untested and would be marked with a “ND” indicating the absence of information. (No
Data)

e |f data show evidence of endocrine activity then the chemical will be designated as
potentially endocrine active, while noting caveats and limitations.

e If data conclude no evidence of activity (no binding, perturbation, or evidence of
endocrine-related adverse effects) then the chemical will be designated as having no
evidence of endocrine activity, noting caveats and limitations.

In consultation with EPA toxicologists and risk assessors, DfE will provide a summary statement
of the available data, including the presence of equivocal or conflicting data and any limitations
to the available data. The level of confidence in the assessment will be noted.

4.2. Environmental Toxicity and Fate

4.2.1. Aquatic Toxicity
Chemicals will be assigned hazard designations based on either the LC50 or EC50 values for
acute aquatic toxicity, and lowest observed effect concentration (LOEC) for chronic aquatic
toxicity. The criteria used for making chemical hazard designations are shown in Table 13.
These values were derived from the EPA Office of Pollution Prevention and Toxics” (OPPT’s)
New Chemicals Program [25] and OPPT’s criteria for HPV chemical categorization [22].

Table 13. Aquatic Toxicity Criteria for Hazard Designations
Aquatic Toxicity [RVEIaYRIIe]s High Low

Acute Aquatic Toxicity
(LC50 or EC50) (mg/L)
Chronic Aquatic
Toxicity <0.1 0.1-1 >1-10 > 10
(LOEC) (mg/L)

<1.0 1-10 >10- 100 > 100
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4.2.2. Environmental Persistence

Persistence designations will be based on ultimate degradation. In the absence of data on
ultimate degradation, DfE will evaluate data on primary degradation of the compound and
consider the potential for degradation products of concern. Environmental monitoring data may
modify how a persistence designation is determined. If Ready Biodegradability test data are
available but the chemical did not pass, the chemical is evaluated based on measured data for
half-life.

In the absence of measured data on the substance of interest, DfE will evaluate data for suitable
analogs and estimated values from models such as EPI Suite or SPARC [26]. Persistence
designations will be made based upon the criteria in Table 14. These values were derived from
OPPT’s New Chemicals Program and the DfE Master Criteria, and reflect OPPT policy on PBTs
[27-29]. For persistence in air, designations of High, Moderate, and Low will not be used.
Instead, a qualitative assessment of available data will be prepared.

Table 14. Criteria for Persistence Designations

Environmental Very
Persistence High

High Low Very Low

Half-life < 16
days OR
passes Ready Passes Ready

Half-life > Half life Biodegradability | Biodegradability

Persistence in water, | 180 days of 60— | Half-ife <60 | °StNOt test W|th*10—day
. . including the window.* No
soil or sediment or 180 but = 16 days d d dati
recalcitrant | days 10-day egradation
window.* No products of
degradation concern.
products of
concern.

For this endpoint, High/Moderate/Low etc. characterizations will not apply. A
qualitative assessment of available data will be prepared.

* See Ready Biodegradation test criteria [30-32].

Persistence in air

4.2.3. Bioaccumulation

Data on the capacity for a compound to bioaccumulate will be evaluated. Environmental
monitoring data will be considered when available. The criteria used to make bioaccumulation
designations are shown in Table 15. These criteria were derived from OPPT’s New Chemicals
Program [27], and Arnot & Gobas 2006 [4].

Table 15. Criteria for Bioaccumulation Designations
Bioaccumulation ‘ Very High High Low

Bioaccumulation
(BAF / BCF) > 100,000 100,000 — 1,000 1,000 — 100 < 100
Log BAF/BCF >5 5-3 3-2 <2
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When experimental BAF or BCF data are available:

1)

2)

If a measured log BAF or BCF is available and the value >2, apply the bioaccumulation
criteria in Table 15.

If there are measured log BCF or log BAF values <2, consider application of the criteria on
a case-by-case basis. For example, if there is a single measured log BCF <2, use the upper
trophic BAF with metabolism from the BCFBAF model. If there are several measured
values which all support a designation of low bioaccumulation potential, then the chemical
will be designated as such.

When experimental BAF or BCF data are not available:

1)

2)

If there are no measured BCF or BAF values, consider the octanol-water (Kow) and
octanol-air (Koa) partition coefficients. If a chemical has log Kow <2 and log Koa <5, it is
given a low designation for bioaccumulation [ref Gobas 2006]; an estimated BAF or BCF
is not needed. If no measured Kow and Koa values are available, they can be estimated
from the EPI Suite models KOWWIN and KOAWIN or other models that may be available
for these endpoints (e.g. SPARC).

If bioaccumulation is not Low after evaluating log Kow and log Koa as defined above, and
there are no experimental bioaccumulation data, use estimated values (such as upper
trophic BAF with metabolism from EPI Suite’s BCFBAF model) and apply the
bioaccumulation criteria in Table 15.
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5. Test Methods and Data Interpretation

This section lists examples of test methods used to develop data from which hazard designations
based upon the criteria in Section 4 will be made. In developing hazard designations we will
consider both peer-reviewed, published studies as well as unpublished data. Published, peer-
reviewed and guideline studies will be given the greatest weight.

5.1. Acute Mammalian Toxicity — Test Methods

— OPPTS Harmonized Guideline 870.1100: Acute oral toxicity [33]

— OPPTS Harmonized Guideline 870.1200: Acute dermal toxicity [34]

— OPPTS Harmonized Guideline 870.1300: Acute inhalation toxicity [35]

— OECD Test Guideline 420: Acute Oral Toxicity-Fixed Dose Method [36]

— OECD Test Guideline 423: Acute Oral Toxicity — Acute Toxic Class Method [37]
— OECD Test Guideline 425: Acute Oral Toxicity — Up-and-Down Procedure [38]
— OECD Test Guideline 402: Acute Dermal Toxicity [39]

— OECD Test Guideline 403: Acute Inhalation Toxicity [40]

5.1.1. Sources for Data Interpretation

— GHS Ch 3.1 Acute Toxicity [3]

— EU Dangerous Substances Directive, http://ecb.jrc.ec.europa.eu/documentation/.
To access the list of substances carrying Risk Phrases, click on
“CLASSIFICATION-LABELLING”, then “DIRECTIVE 67-548-EEC”, then
“ANNEX | OF DIRECTIVE 67-548-EEC”, and then either of the files listed as:
“Annex | of Directive 67548EEC” [41]

5.2. Carcinogenicity — Test Methods

— OECD Test Guideline 451: Carcinogenicity Studies [42]

— OECD Test Guideline 453: Combined Chronic Toxicity/Carcinogenicity Studies [43]

— OPPTS Harmonized Guidelines 870.4200: Carcinogenicity [44]

— OPPTS Harmonized Guidelines 870.4300: Combined chronic toxicity/carcinogenicity
[45]

— NTP 2 Year Study Protocol: “Specifications for the conduct of studies to evaluate the
toxic and carcinogenic potential of chemical, biological and physical agents in
laboratory animals for the National Toxicology Program” [46]

Alternative Test Methods for Carcinogenicity

— Modeled data from sources such as OncoLogic™ [47] are acceptable when data are
unavailable.
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5.2.1.

Sources for Data Interpretation

EU Dangerous Preparations Directive Article 6 and Annex I1 (1999/45/EC and
subsequent updates/amendments) [48-50]

EU Dangerous Substances Directive, http://ecb.jrc.ec.europa.eu/documentation/.
To access the list of substances carrying Risk Phrases, click on
“CLASSIFICATION-LABELLING”, then “DIRECTIVE 67-548-EEC”, then
“ANNEX | OF DIRECTIVE 67-548-EEC”, and then either of the files listed as:
“Annex | of Directive 67548EEC” [41]

GHS Ch 3.6 Carcinogenicity [6]

Section 2, Hazard Assessment in Guidelines for Carcinogen Risk Assessment
http://oaspub.epa.gov/eims/eimscomm.getfile?p _download id=439797 [51]
Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to
Carcinogens, available at:
http://cfpub.epa.gov/ncea/CEM/recordisplay.cfm?deid=160003 [52]

5.3. Genetic Toxicity — Test Methods

Per GHS [11], results from multiple, acceptable test methods must be used in conjunction
for evaluation of genetic toxicity.

OECD Test Guideline 471 (OPPTS 870.5100)
54]

OECD Test Guideline 473 (OPPTS 870.5375):

Aberration Test [55, 56]

OECD Test Guideline 474 (OPPTS 870.5395):

Micronucleus Test [57, 58]

OECD Test Guideline 475 (OPPTS 870.5385):

Chromosome Aberration Test [59, 60]

OECD Test Guideline 476 (OPPTS 870.5300):

Mutation Test [61, 62]

OECD Test Guideline 483 (OPPTS 870.5380):

Chromosome Aberration Test [63, 64]

. Bacterial Reverse Mutation Test [53,
In vitro Mammalian Chromosome
Mammalian Erythrocyte
Mammalian Bone Marrow

In vitro Mammalian Cell Gene

Mammalian Spermatogonial

OECD Test Guideline 486: Unscheduled DNA Synthesis (UDS) Test with
Mammalian Liver Cells in vivo [65]. This guideline does NOT substitute in the
necessary minimum set for either the gene mutation or the chromosome aberration

test.

5.3.1. Sources for Data Interpretation

— EU Dangerous Substances Directive, http://ecb.jrc.ec.europa.eu/documentation/.

To access the list of substances carrying Risk Phrases, click on
“CLASSIFICATION-LABELLING”, then “DIRECTIVE 67-548-EEC”, then
“ANNEX | OF DIRECTIVE 67-548-EEC”, and then either of the files listed as:

“Annex | of Directive 67548EEC” [41]
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— EU Dangerous Preparations Directive Article 6 and Annex Il (1999/45/EC and
subsequent updates/amendments) [48-50]
— GHS Ch 3.5 Germ Cell Mutagenicity [11]

5.4. Neurotoxicity — Test Methods

— OECD Test Guideline 424: Neurotoxicity Study in Rodents [66]

— OPPTS Harmonized Guideline 870.6200: Neurotoxicity screening battery [67]

— OECD Test Guideline 426: Developmental Neurotoxicity Study [68]

— OPPTS Harmonized Guideline: 870.6300 Developmental neurotoxicity study [69]

5.4.1. Sources for Data Interpretation

— Section 3, Hazard Characterization in Guidelines for Neurotoxicity Risk
Assessment [12]
— GHS Ch. 3.9 Specific Target Organ Toxicity Repeated Exposure [23]

5.5. Repeated Dose Toxicity — Test Methods

— OECD Test Guideline 408: Repeated Dose 90-Day Oral Toxicity Study in Rodents
[70]

— OECD Test Guideline 409: Repeated Dose 90-Day Oral Toxicity Study in Non-
Rodents [71]

— OECD Test Guideline 411: Subchronic Dermal Toxicity: 90-day Study [72]

— OECD Test Guideline 413: Subchronic Inhalation Toxicity: 90-day Study [73]

— OPPTS Harmonized Guideline 870.3100: 90-Day oral toxicity in rodents [74]

— OPPTS Harmonized Guideline 870.3150: 90-Day oral toxicity in nonrodents [75]

— OPPTS Harmonized Guideline 870.3250: 90-Day dermal toxicity [76]

— OPPTS Harmonized Guideline 870.3465: 90-Day inhalation toxicity [77]

— OECD Test Guideline 407: Repeated Dose 28-day Oral Toxicity Study in Rodents
[78]

— OECD Test Guideline 410: Repeated Dose Dermal Toxicity: 28-day Study [79]

— OECD Test Guideline 412: Repeated Dose Inhalation Toxicity: 28-day Study [80]

— OECD Test Guideline 422: Combined Repeated Dose Toxicity Study with the
Reproduction/Developmental Toxicity Screening Test [81]

— OPPTS Harmonized Guideline 870.3050: Repeated dose 28-day oral toxicity study in
rodents [82]

— OPPTS Harmonized Guideline 870.3200: 28-Day dermal toxicity [83]

5.5.1. Sources for Data Interpretation

— GHS Ch 3.9 Specific Target Organ Toxicity Repeated Exposure [23]
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5.6. Reproductive and Developmental Toxicity — Test Methods
Fertility Test Methods

— OECD Test Guideline 415: One-Generation Reproduction Toxicity Study [84]

— OECD Test Guideline 416: Two-Generation Reproduction Toxicity Study [85]

— OPPTS Harmonized Guideline 870.3800: Reproduction and fertility effects [86]

— OECD Test Guideline 421: Reproduction/Developmental Toxicity Screening Test
[87]

— OECD Test Guideline 422: Combined Repeated Dose Toxicity Study with the
Reproduction/Developmental Toxicity Screening Test [81]

— OPPTS Harmonized Guideline 870.3550: Reproduction/developmental toxicity
screening test [88]

— OPPTS Harmonized Guideline 870.3650: Combined repeated dose toxicity study
with the reproduction/developmental toxicity screening test [89]

Developmental Toxicity Test Methods

— OECD Test Guideline 414: Prenatal Developmental Toxicity Study [90]

— OPPTS Harmonized Guideline 870.3800: Reproduction and fertility effects [86]

— OECD Test Guideline 421: Reproduction/Developmental Toxicity Screening Test
[87]

— OECD Test Guideline 422: Combined Repeated Dose Toxicity Study with the
Reproduction/Developmental Toxicity Screening Test [81]

— OPPTS Harmonized Guideline 870.3550: Reproduction/developmental toxicity
screening test [88]

— OPPTS Harmonized Guideline 870.3650: Combined repeated dose toxicity study
with the reproduction/developmental toxicity screening test [89]

5.6.1. Sources for Data Interpretation

— EU Dangerous Substances Directive, http://ecb.jrc.ec.europa.eu/documentation/.
To access the list of substances carrying Risk Phrases, click on
“CLASSIFICATION-LABELLING?”, then “DIRECTIVE 67-548-EEC”, then
“ANNEX | OF DIRECTIVE 67-548-EEC”, and then either of the files listed as:
“Annex | of Directive 67548EEC” [41]

— EU Dangerous Preparations Directive Article 6 and Annex Il (1999/45/EC and
subsequent updates/amendments) [48-50]

— GHS Ch 3.7 Reproductive Toxicity [91]

— Part A, Section 3, Hazard Characterization in Guidelines for Reproductive
Toxicity Risk Assessment, http://www.epa.gov/ncea/raf/pdfs/repro51.pdf [14]

— Part A, Section 3, Hazard Characterization in Guidelines for Developmental
Toxicity Risk Assessment, http://www.epa.gov/NCEA/raf/pdfs/devtox.pdf [8]
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5.7. Skin Sensitization — Test Methods

— OECD Test Guideline 406: Skin Sensitization [92]
— OECD Test Guideline 429: Skin Sensitization: Local Lymph Node Assay [10]
— OPPTS Harmonized Guideline 870.2600: Skin Sensitization [93]

5.7.1. Sources for Data Interpretation

— EU Dangerous Substances Directive, http://ecb.jrc.ec.europa.eu/documentation/.
To access the list of substances carrying Risk Phrases, click on
“CLASSIFICATION-LABELLING”, then “DIRECTIVE 67-548-EEC”, then
“ANNEX | OF DIRECTIVE 67-548-EEC”, and then either of the files listed as:
“Annex | of Directive 67548EEC” [41]

— EU Dangerous Preparations Directive Article 6 and Annex Il (1999/45/EC and
subsequent updates/amendments) [48-50]

— GHS Ch 3.4 Respiratory and Skin Sensitization [7]

5.8. Acute Aquatic Toxicity
Test Methods for Fish

— OECD Test Guideline 203: Fish, Acute Toxicity Test [94]
— OPPTS Harmonized Guideline 850.1075: Fish acute toxicity test, freshwater and
marine [95]

NOTE - EPA may request that the test be carried out using semi-static renewal or a flow-
through system with mean measured concentration. Any new testing should be done in
consultation with EPA.

Test Methods for Aquatic Invertebrates

— OECD Test Guideline 202, Part 1, Daphnia sp., Acute Immobilisation Test [96]

— OPPTS Harmonized Guideline 850.1010: Aquatic invertebrate acute toxicity test,
freshwater daphnids [97]

— OPPTS Harmonized Guideline 850.1035: Mysid acute toxicity test[98]

NOTE - EPA may request that the test be carried out using semi-static renewal or a flow-
through system with mean measured concentration. Any new testing should be done in
consultation with EPA. A 96-hour Mysid shrimp acute toxicity test can be used in place
of a daphnid acute toxicity test when the latter is not available.

Test Methods for Algae
— OECD Test Guideline 201, Alga, Growth Inhibition Test (and biomass) [99]

— OPPTS Harmonized Guideline 850.5400: Algal toxicity, Tiers I and Il (including
growth inhibition and biomass) [100]
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Alternative Test Methods, Acute Aquatic Toxicity

The following test methods may be considered, when relevant:

OPPTS Harmonized Guideline 850.1085: Fish acute toxicity mitigated by humic acid
[101]

OPPTS Harmonized Guideline 850.1025: Oyster acute toxicity test (shell deposition)
[102]

OPPTS Harmonized Guideline 850.1045: Penaeid acute toxicity test [103]

OPPTS Harmonized Guideline 850.1055: Bivalve acute toxicity test (embryo larval)
[104]

OPPTS Harmonized Guideline 850.4400: Aquatic plant toxicity test using Lemna
spp. Tiers I and 11 [105]

Modeled data from sources such as EPI Suite™ [19] are acceptable when data are
unavailable.

5.8.1. Sources for Data Interpretation

— U.S. EPA Design for the Environment Program Master Criteria for Safer
Ingredients [28]
— U.S. EPA EPI Suite™ [19]

5.9. Persistence

Data from experimental methods are generally preferred over estimations of persistence.
It is noted that simulation tests are likely to better describe the biodegradability of a
chemical in specific environmental conditions and may also contribute useful information
to the review. Environmental monitoring data may modify how a persistence designation
is determined.

Test Methods for Persistence

OECD Test Guideline 301: Ready Biodegradability (sections A-F) [30]

OECD Test Guideline 310: Ready Biodegradability — CO2 in sealed vessels [31]
OPPTS Harmonized Guideline 835.3110: Ready biodegradability [106]

If the compound degrades by more than 40% in 28 days during one of the Ready
Biodegradability tests specified above or by more than 60% in one of the Inherent
Biodegradability tests detailed in OECD Test Guidelines 302 (A-C) [107-109], then
the half-life of a chemical is likely to be less than 60 days [110].

OECD Test Guideline 303A (OPPTS 835.3240): Aerobic Sewage Treatment:
Activated Sludge Units [111, 112]

OECD Test Guideline 309 (OPPTS Harmonized Guideline 835.3190): Aerobic
Mineralization in Surface Water - Simulation Biodegradation Test [113, 114]
OECD Test Guideline 314: Simulation Tests to Assess the Biodegradability of
Chemicals Discharged in Wastewater (Note: TG 314 uses elements of OECD TG
301, 303A, 309, 310, and 311) [115]
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— OPPTS Harmonized Guideline 835.3280-Simulation Tests to Assess the Primary and
Ultimate Biodegradability of Chemicals Discharged to Wastewater [116]

— OPPTS Harmonized Guideline 835.3170 - Shake Flask Die-Away Test [117]

— OPPTS Harmonized Guideline 835.3180 - Sediment/Water Microcosm
Biodegradation Test [118]

Other Methods of Degradation

On a case-by-case basis, DfE will consider other routes of degradation in the
environment, such as hydrolysis or photolysis, and degradation in other relevant media,
for example, soil or sediment. In evaluating such degradation studies, DfE will consider
the relevance of that degradation pathway to the chemical in question as well as the
significance of the degradation.

5.9.1. Sources for Data Interpretation

— U.S. EPA Design for the Environment Program Master Criteria for Safer
Ingredients [28]

— U.S. EPA EPI Suite™ [19]

— SPARC [26]

— Revised Introduction to the OECD Guidelines for Testing of Chemicals, Section 3
[119]

— OPPTS 835.0001 Principles and Strategies Related to Biodegradation Testing of
Organic Chemicals under the Toxic Substances Control Act (TSCA) [120]
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5.10. Bioaccumulation

A field-measured BAF (located in the literature) is the most preferred data for indicating
bioaccumulation. Environmental monitoring data will be considered when available.

Alternative Test Methods for Bioaccumulation

When a field-measured BAF is not available, the following test methods may be used:
— OECD Test Guideline 305: Bioconcentration: Flow-through Fish Test [121]
— OPPTS Harmonized Guideline 850.1710: Oyster BCF [122]
— OPPTS Harmonized Guideline 850.1730: Fish BCF [123]
— Modeled data from sources such as EPI Suite™ [19] are acceptable when data are
unavailable.

5.10.1. Sources for Data Interpretation
— U.S. EPA Design for the Environment Program Master Criteria for Safer
Ingredients [28]

— U.S. EPA EPI Suite™ [19]
—  SPARC [26]
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6. Appendix

Table Al. Alternatives Assessment Criteria Quick Reference
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Disclaimer

Notice: This presentation has been provided as part of the U.S.
Environmental Protection Agency Region 10’'s Web Academy
Series. The document does not constitute EPA policy. Mention
of trade names or commercial products does not constitute
endorsement or recommendation for use. Links to non-EPA
web sites do not imply any official EPA endorsement of or a
responsibility for the opinions, ideas, data, or products
presented at those locations or guarantee the validity of the
information provided. Links to non-EPA servers are provided
solely as a pointer to information that might be useful to EPA
staff and the public.



Washington State Chemical
Prioritization




States’ Chemical Legislation

Numerous states are passing chemical legislation
including:

Bans: DecaBDE (WA, ME, VT)

Restrictions: Children’s Safe Products Acts: (WA, ME,
CT, MN)

Broader Chemical Policy: Green Chemistry Initiative
(CA)




Children’s Safe Product Act

Washington Legislation Passed in April 2007

Limited concentrations of lead, cadmium and
phthalates in children’s products

Required identification of chemicals of high concern
to children

Included process on how to identify these chemicals




Federal Legislation

Federal legislation passed in August 2007

Preempted state authority to regulate lead and
phthalates

Did not preempt Washington’s authority to require
reporting on chemicals of high concern to children
in products sold in WA

Ecology currently working on list of chemicals of
high concern to children for reporting




Universe of Chemicals

Toxics Substances Control Act List of Chemicals

Currently believed to contain 80-100,000 chemicals
As many as half may no longer be used in commerce
Not easily accessible

Located other sources
Canadian Domestic Substances List
New Zealand Inventory of Chemicals in commerce
Other smaller, authorative sources

Total chemicals-almost 40,000 chemicals




‘High Priority Chemicals’ (HPCs):

Section 2: Definitions
‘High priority chemical’ as identified by:
e State agency
* Federal agency
e Accredited research university
e Other scientific evidence deemed authoritative

One or more of the following criteria:
a) Developmental toxin
b) Cause:
 Cancer
* Genetic damage
* Reproductive harm
 Endocrine disruptor
Damage:
* Nervous system
* Immune system
 Organs
e  Other systemic toxicity
PBT
vPVB (very persistent & very bioaccumulative)

(From legislation)




HPC Sburces:

United States: Federal
EPA TRI PBT Chemicals
EPA VCCEP
Nat. Waste Min. Prg. Priority Chem.
Nat. Tox Prg. Reproduction
Nat. Tox Prg. Carcinogens-Known
Nat. Tox Prg. Carcinogens-Suspected

IRIS Total

IRIS 1986 Category A (known)

IRIS 1986 Category B1 (probable-humans)
IRIS 1986 Category B2 (probable-animal)
IRIS 1986 Category C (possible)

IRIS 1996 Known/likely

IRIS 1999 Carcinogens

IRIS 2005 Suggestive Evidence

IRIS Oral RfD Critical Effects

Other

Grandjean Neurotoxins (developmental toxins)

United States: State
Prop 65-Total
Prop 65 Cancer
Prop 65 Developmental
Prop 65 Female
Prop 65 Male
WA PBTs

International
EU Endocrine Disruptors Cat 1
EU Endocrine Disruptors Cat 2
EU SVHC (Substances of Very High Concern)
EU PBTs
EU Chemicals identified for Risk Assessment
OSPAR Chemicals of Concern
OSPAR 1997 Chems for Priority Action
IARC Group 1 Known Carcinogens
IARC Group 2a Probable Carcinogens

IARC Group 2b Possible Carcinogens
Canadian PBIT list




Identify ‘chemicals of high concern to children
(CHCCS) = (From legislation)

Exposure Lists:

Section 4:

Identifying high priority chemicals of high concern for children after considering a
child’s or developing fetus’s potential for exposure to each chemical.

One or more of the following criteria:
Chemicals found in biomonitoring studies:

a) Humans

Umbilical cord blood

Breast milk

Urine

Other bodily tissues or fluids
b) Chemicals found in:

Household dust

Indoor air

Drinking water

Elsewhere in the home
c) Added or present in consumer product used or present in the home

Monitoring




——

Biomonitoring & Potential Exposure Lists

Established lists of chemicals in the four exposure areas:

. Biomonitoring
. Indoor air and dust
3. Drinking water

4. Products
Children’s products
Consumer products in general




Biomonitoring & Potential Exposure Lists

Chemicals added to lists from:

1. Authoritative Sources
CD(C’s NHANES for biomonitoring

California Air Resources Board for indoor air &
dust

EPA’s drinking water program for drinking water

Danish Environmental Protection Agency and
Dutch Food and Consumer Product Safety
Authority for products

>. Original research published in peer-reviewed, scientific
journals




Number of Chemicals Associated with
Information Sources

Information Sources Number of Chemicals

Biomonitoring Studies 318
Indoor Air and House Dust 298
Drinking Water 285
Consumer Products 1,856

2,757 (Total)
2,293 (CAS)

CAS=Chemical Abstracts Service registry number.



High Priority Chemicals:

Chemicals in
High Priority Chemicals Biomonitoring Studies
and Exposure Media

From authoritative sources

*\With specific toxicities

Biomonitoring & Potential
Exposure Lists:

Chemicals found in:
— Humans
— Indoor Air and Dust
— Drinking Water
— Products

CHCCs:

Intersection of two groups

-

‘Chemicals of High Concern to Children’




Conclusions:

Can identify HPCs & CHCCs based upon current
knowledge

Transparent , flexible and easily understood process

May have uses outside of current application

e Process can be expanded to include other criteria (aquatic
toxicity, worker health and safety, etc.)




Contacts:

Carol Kraege
Toxics Coordinator

(360) 407-6906

John Williams
CSPA Coordinator

(360) 407-6940

Alex Stone
Chemist

(360) 407-6758

Ken Zarker

Hazardous Waste &
Toxics Reduction Prg.

(360) 407-6724



mailto:ckra461@ecy.wa.gov
mailto:jowi461@ecy.wa.gov
mailto:alst461@ecy.wa.gov
mailto:Hdav461@ecy.wa.gov
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California Air Resources Board
Consumer Products Program

The California Air Resources Board (CARB) Consumer Products Regulatory Program is
an important effort to reduce the amount of volatile organic compounds (VOCSs), toxic air
contaminants (TACs), and greenhouse gases (GHGSs) that are emitted from the use of
chemically formulated consumer products. Over the last twenty years, CARB has taken
numerous actions to fulfill the legislative mandate pertaining to the regulation of
consumer products. Three regulations have been adopted that affect 115 consumer
product categories by setting 150 VOC limits.

The Table of Standards in this document provides an example of the phased approach
used to implement the VOC standards for consumer products.



8 94509. Standards for Consumer Products.

(a) Except as provided in Sections 94510 (Exemptions), 94511 (Innovative
Products), 94514 (Variances), 94540 through 94555 (Alternative Control Plan),
and 94567(a)(1) (Hairspray Credit Program), Title 17, California Code of
Regulations, no person shall sell, supply, offer for sale, or manufacture for sale in
California any consumer product which, at the time of sale or manufacture,
contains volatile organic compounds in excess of the limits specified in the
following Table of Standards after the specified effective dates.

Table of Standards

Percent Volatile Organic Compound by Weight

Product Category Effective VOC
Date * Standard ?
Adhesive *:
Aerosol** 1/1/95 75
Mist Spray Adhesive** 1/1/2002 65
Web Spray Adhesive** 1/1/2002 55
Special Purpose Spray Adhesive**
Mounting, Automotive Engine Compartment,
and Flexible Vinyl Adhesive 1/1/2002 70
Polystyrene Foam and Automobile Headliner
Adhesive 1/1/2002 65
Polyolefin and Laminate Repair/Edgebanding
Adhesive 1/1/2002 60
[**See 94509(i), 94512(d), and 94513(d) for additional
requirements that apply to aerosol adhesive.]
Construction, Panel, and Floor Covering# 1/1/95 40
12/31/2002 15
12/31/2008 7
[#See section 94509(k) for the effective date of the
VOC limit for certain types of “Construction, Panel,
and Floor Covering Adhesive, and section 94509(p)
for additional requirements that apply to Construction,
Panel, and Floor Covering Adhesive.]
Contact## 1/1/95 80
Contact Adhesive — General Purpose 12/31/2006 55
Contact Adhesive — Special Purpose 12/31/2006 80

Consumer Products Regulation 51 (includes Sept. 2009 amendments)




[##See sections 94509(m) and 94512(d) for additional
requirements that apply to Contact Adhesive.]

General Purpose 1/1/95 10
*See section 94510(i) for an exemption that applies to
adhesives sold in containers of one fluid ounce or
less.

Adhesive Remover*:

Floor or Wall Covering Adhesive Remover 12/31/2006 5

Gasket or Thread Locking Adhesive Remover 12/31/2006 50

General Purpose Adhesive Remover 12/31/2006 20

Specialty Adhesive Remover 12/31/2006 70
[*See sections 94509(n) and 94512(d) for additional
requirements that apply to Adhesive Remover.]

Aerosol Cooking Spray 1/1/95 18
Air Freshener™:

Double Phase Aerosol 1/1/93 30
[*See section 94509(t) for additional requirements 12/31/2004 25
that apply to Double Phase Aerosol Air Freshener.] 12/31/2012 20

Single Phase Aerosol 1/1/93 70

1/1/96 30

Dual Purpose Air Freshener/Disinfectant

aerosol 1/1/94 60

liquid/pump spray 1/1/93 18

solid/semisolid 1/1/93 3
[*See sections 94510(f) and 94510(g)(2) for
exemptions that apply to certain Air Fresheners, and
94509(o) for additional requirements that apply to Air
Freshener.]

Anti-static Product:

aerosol 12/31/2008 80

non-aerosol 12/31/2006 11
Astringent/Toner (Non-FDA regulated) 12/31/2010 35
Automotive Rubbing or Polishing Compound 1/1/2005 17

Consumer Products Regulation 52

(includes Sept. 2009 amendments)




Automotive Wax/Polish/Sealant/Glaze:
all other forms 1/1/2005 15
hard paste wax 1/1/2005 45
instant detailer 1/1/2001 3
Automotive Windshield Washer Fluid:
Type “A” areas* 1/1/93 35
12/31/2008 25
All other areas™* 1/1/93 10
12/31/2002 1
**See section 94508(a)(19), section 94508(a)(20),
and section 94509(1) for provisions that apply to
Automotive Windshield Washer Fluid.
* Type “A” areas include only the following: Del
Norte, Shasta and Trinity Counties; the Great Basin
Valley, Lake Tahoe, Mountain Counties, and
Northeast Plateau Air Basins, as defined in Title 17,
California Code of Regulations, Sections 60105,
60108, 60111, and 60113.
Bathroom and Tile Cleaner*:
aerosol 1/1/94 7
all other forms 1/1/94 5
non-aerosol 12/31/2008 1
[*See section 94509(p) for additional requirements
that apply to Bathroom and Tile Cleaner.]
Brake Cleaner 1/1/97 50
12/31/2002 45
12/31/2008 20
12/31/2010 10
Bug and Tar Remover 1/1/2002 40
Carburetor or Fuel-injection Air Intake 1/1/95 75
Cleaner * 12/31/2002 45
12/31/2008 20
12/31/2010 10
*See section 94509(k) for the effective date of the
VOC limit for Carburetor or Fuel-injection Air Intake
Cleaner.

Consumer Products Regulation 53

(includes Sept. 2009 amendments)




Carpet /Upholstery Cleaner*:

aerosol 1/1/2001 7
12/31/2010 5
non-aerosol (dilutable) 1/1/2001 0.1
non-aerosol (ready-to-use) 1/1/2001 3
12/31/2010 1
[*See section 94509(q) for additional requirements
that apply to Carpet/Upholstery Cleaner]
Charcoal Lighter Material See Section
94509(h)
Disinfectant:
aerosol 12/31/2008 70
non-aerosol 12/31/2008 1
Dusting Aid:
aerosol 1/1/95 35
1/1/97 25
12/31/2010 17
non-aerosol 1/1/95 7
12/31/2010 3
Electrical Cleaner* 12/31/2006 45
[*See sections 94509(n) and 94512(d) for additional
requirements that apply to Electrical Cleaner.]
Electronic Cleaner* 12/31/2007 75
[*See sections 94509(m) and 94512(d) for additional
requirements that apply to Electronic Cleaner.]
Engine Degreaser: 1/1/93 75
1/1/96 50
aerosol 12/31/2004 35
12/31/2010 10
non-aerosol 12/31/2004 5
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Fabric Protectant* 1/1/95 75
aerosol 1/1/97 60
non-aerosol 1/1/95 75

1/1/97 60
12/31/2010 1

[*See section 94509(q) for additional requirements

that apply to Fabric Protectant]

Fabric Refresher:

aerosol 12/31/2006 15
non-aerosol 12/31/2006 6
Fabric Softener — Single Use Dryer Product See Section
94509(s)

Floor Maintenance Product 12/31/2010 1

Floor Polish or Wax:

Resilient Flooring Material 1/1/94 7
12/31/2010 1

Nonresilient Flooring Material 1/1/94 10
12/31/2010 1

Wood Floor Wax 1/1/94 90
12/31/2010 70

Floor Wax Stripper: See Section
non-aerosol 94509(j)

Footwear or Leather Care Product*:
aerosol 12/31/2006 75
solid 12/31/2006 55
all other forms 12/31/2006 15

[*See section 94509(m) for additional requirements

that apply to Footwear or Leather Care Product.]

Furniture Maintenance Product:
aerosol 1/1/94 25

12/31/2004 17
all other forms (except solid/paste forms) 1/1/94 7
non-aerosol (except solid/paste forms) 12/31/2008 3
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General Purpose Cleaner*:

aerosol and non-aerosol 1/1/94 10
aerosol 12/31/2008 8
non-aerosol 12/31/2004 4
[*See section 94509(p) for additional requirements
that apply to General Purpose Cleaner.]
General Purpose Degreaser*:
aerosol 1/1/2002 50
12/31/2008 20
12/31/2010 10
non-aerosol 12/31/2004 4
[*See section 94509(m) for additional requirements
that apply to General Purpose Degreaser.]
Glass Cleaner:
aerosol 1/1/93 12
12/31/2012 10
non-aerosol 1/1/93 8
1/1/96 6
12/31/2004 4
Graffiti Remover*:
aerosol 12/31/2006 50
non-aerosol 12/31/2006 30
[*See section 94509(n) for additional requirements
that apply to Graffiti Remover.]
Hair Mousse 1/1/94 16
12/31/2002 6
Hair Shine 1/1/2005 55
Hair Spray 1/1/93 80
6/1/99 55
Hair Styling Gel 1/1/94 6
Hair Styling Product:
aerosol and pump spray 12/31/2006 6
all other forms 12/31/2006 2
Heavy-duty Hand Cleaner or Soap 1/1/2005 8
Insect Repellent:
aerosol 1/1/94 65
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Insecticide™:

Crawling Bug Insecticide (all forms): 1/1/95 40
1/1/98 20
aerosol 12/31/2004 15
Flea and Tick Insecticide 1/1/95 25
Flying Bug Insecticide (all forms): 1/1/95 35
aerosol 12/31/2003 25
Fogger 1/1/95 45
Lawn and Garden Insecticide (all forms) 1/1/95 20
non-aerosol 12/31/2003 3
Wasp and Hornet Insecticide 1/1/2005 40
*See sections 94510(g)(1) and 94510(k) for
exemptions that apply to certain insecticides.
Laundry Prewash:
aerosol/solid 1/1/94 22
all other forms 1/1/94 5
Laundry Starch/Sizing/Fabric Finish Product: 1/1/95 5
12/31/2008 4.5
Metal Polish/Cleanser 1/1/2005 30
Motor Vehicle Wash
non-aerosol 12/31/10 0.2
Multi-purpose Lubricant: 1/1/2003 50
(excluding solid or semisolid products) 12/31/2013 25
12/31/2015 10
[*See sections 94509(q) and 94513(f) for additional
requirements that apply to Multi-purpose Lubricant]
Multi-purpose Solvent* 12/31/2010 30
12/31/2013 3

[*See sections 94509(u), 94512(e), and 94513(g) for
additional requirements that apply to Multi-purpose
Solvent.]
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Nail Polish Remover 1/1/94 85
1/1/96 75
12/31/2004 0
12/31/2007 1
Non-selective Terrestrial Herbicide:
non-aerosol 1/1/2002 3
Odor Remover/Eliminator
aerosol 12/31/2010 25
non-aerosol 12/31/2010 6
Oven Cleaner*:
aerosol/pump spray 1/1/93 8
liquid 1/1/93 5
non-aerosol (including pump spray and liquid) 12/31/2008 1
[*See section 94509(p) for additional requirements
that apply to Oven Cleaner.]
Paint Remover or Stripper 1/1/2005 50
Paint Thinner* 12/31/2010 30
12/31/2013 3
[*See sections 94509(u), 94510(m), 94512(e), and
94513(g) for additional requirements that apply to
Paint Thinner.]
Penetrant® 1/1/2003 50
12/31/2013 25
[*See section 94509(q) and 94513(f) for additional
requirements that apply to Penetrant]
Personal Fragrance Product*:
products with 20% or less fragrance 1/1/95 80
1/1/99 75
products with more than 20% fragrance 1/1/95 70
1/1/99 65
*See sections 94510(h), 94510(j), and 94510(l) for
exemptions and requirements that apply to Personal
Fragrance Product.
Pressurized Gas Duster* 12/31/2010 1
[*See section 94509(r) and 94510(c) for additional
provisions that apply to Pressurized Gas Duster]
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Rubber /Vinyl Protectant:

aerosol 1/1/2005 10
non-aerosol 1/1/2003 3
Sanitizer:
aerosol 12/31/2008 70
non-aerosol 12/31/2008 1
Sealant or Caulking Compound*
all forms 12/31/2002 4
Chemically Curing
non-aerosol 12/31/2012 3
Non-chemically Curing
non-aerosol 12/31/2010 1.5
[*See sections 94509(q) and 94512(d) for additional
requirements that apply to Sealant or Caulking
Compound]
Shaving Cream 1/1/94 5
Shaving Gel 12/31/2006 7
12/31/2009 4
Silicone-based Multi-purpose Lubricant: 1/1/2005 60
(excluding solid or semisolid products)
Spot Remover*:
aerosol 1/1/2001 25
12/31/2010 15
non-aerosol 1/1/2001 8
12/31/2010 3
[*See section 94509(q) for additional requirements
that apply to Spot Remover]
Temporary Hair Color:
aerosol 12/31/2010 55
Tire or Wheel Cleaner
aerosol 12/31/2010 8
non-aerosol 12/31/2010 2
Tire Sealant and Inflator 12/31/2002 20
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Toilet/Urinal Care Product:*
aerosol 12/31/2006 10

non-aerosol 12/31/2006 3

[*See section 94509(o) for additional requirements
that apply to Toilet/Urinal Care Product]

Undercoating:

aerosol 1/1/2002 40
Windshield Water Repellent 12/31/2010 75
Wood Cleaner:

aerosol 12/31/2006 17

non-aerosol 12/31/2006 4

T See section 94509(d) for the effective date of the VOC standards for products registered under FIFRA,
and section 94509(c) and (d) for the “sell-through” allowed for products manufactured prior to the
effective date of standards.

See section 94510(c) for an exemption that applies to fragrances in consumer products, and section
94510(d) for an exemption that applies to LVP-VOCs.

(b)  Products that are diluted prior to use

(1) Except for “Automotive Windshield Washer Fluid (Dilutable),” for consumer
products for which the label, packaging, or accompanying literature specifically
states that the product should be diluted with water or non-VOC solvent prior to
use, the limits specified in subsection (a) shall apply to the product only after the
minimum recommended dilution has taken place. For purposes of this subsection
(b), “minimum recommended dilution” shall not include recommendations for
incidental use of a concentrated product to deal with limited special applications
such as hard-to-remove soils or stains.

(2) For consumer products for which the label, packaging, or accompanying literature
states that the product should be diluted with any VOC solvent prior to use, the
limits specified in subsection (a) shall apply to the product only after the maximum
recommended dilution has taken place.

(3) For “Automotive Windshield Washer Fluid (Dilutable)” for which the front panel of
the product label specifically states that the product should be diluted (e.g.
identified as a “concentrate”) prior to use;

(A)the VOC limits specified in section 94509(a) shall apply to the product only
after the minimum recommended dilution has taken place;

(B) for the purpose of complying with the VOC limits specified in section 94509(a),

different dilution instructions for “Type A areas” and other areas of California
may be specified on the product label if the dilution instructions meet the
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MANUAL FOR INVESTIGATION OF HPV CHEMICALS
CHAPTER 3: DATA EVALUATION

31 Guidancefor Determining the Quality of Data for the SIDS Dossiers: (Reliability, relevance
and adequacy)*

3.1.1 Introduction

1. There are approx. 5000 chemicals on the OECD List of High Production Volume Chemicals (last
updated in 2004). The OECD HPV Chemicals Programme provides for an initia assessment of the
potential human health and environmental hazards of a chemical.

2. The first step in the investigation of a HPV chemical is to collect and carry out areview to ensure
that there is sufficient good quality information on each of the elements that make up the Screening
Information Data Set (SIDS). This is necessary before deciding if additional testing is required for any
given HPV chemical.

3. The purpose of this document is to provide basic guidance to industry, governments, and other
interested parties on the first steps of a process, which ultimately ends in decisions about, whether existing
data are sufficient to fill a SIDS data element.

4, The document is not intended to present all possible approaches which can be used to assess data
quality but presents two tools, one already used by industry and another proposed by governments which is
a more criteria driven approach for compiling and assessing the completeness of Screening Information
Data Sets (SIDS) on HPV chemicals.

3.1.2 The Screening Information Data Set ( SIDS)

5. The SIDS is used for making an initial hazard assessment on HPV chemicals and provides the
basis for conclusions on potential human health and environmental hazards and recommendations on the
need for further work.

6. In developing the SIDS, the OECD made maximum use of OECD Test Guidelines to establish the
recommended test methods for the generation of new data on SIDS elements. Use of OECD Test
Guidelines and OECD Principles of Good Laboratory Practice ensures that any newly generated test datais
accepted under the OECD system of Mutual Acceptance of Data [see C(81)30 (Fina)]. Data generated
under this system is accepted between countries for assessment purposes without the need for repeat
testing.

7. Consideration of al available existing information on an HPV chemical isimportant because, if it
isjudged to be of sufficient quality, there is no need for additional testing for that SIDS element, resulting
in savings in resources, such astime, costs and laboratory animals.

3.1.3 Thequality of existing data

8. The process of determining the quality of existing data takes into consideration three aspects -
adequacy, reliability and relevance of the available information to describe a given SIDS element.

! This document was prepared by the OECD Secretariat based on the agreements reached in the OECD Existing
Chemicals Programme up to December 2005.



These terms were defined by Klimisch et a. (1997) aong the following lines:

e Rdiability - evaluating the inherent quality of a test report or publication relating to
preferably standardised methodology and the way the experimental procedure and results are
described to give evidence of the clarity and plausibility of the findings;

* Relevance - covering the extent to which data and tests are appropriate for a particular hazard
identification or risk characterisation; and

* Adequacy - defining the usefulness of data for hazard/risk assessment purposes. When there
is more than one study for each SIDS element, the greatest weight is attached to the study that
isthe most reliable and relevant. Robust study summaries are prepared for the highest quality
or “key” studies.

9. The guidance deals primarily with determining the reliability of data. This essentially relates to
how the study was carried out. This information is needed to enable robust study summaries to be
prepared and before relevancy and adequacy can be considered.

10. Careful consideration must be made of the quality of the study, the method, the reporting of the
results, the conclusions drawn and the resultsin order to complete arobust study summary.

11. There are several reasons why existing study data may be of variable quality. Klimisch et al, 1997,
have suggested the following:
— theuseof different test guidelines (compared with today's standards);
— theinability to characterize the test substance properly (in terms of purity, physical characteristics,
etc.);
— theuse of crude techniques/procedures which have since become refined; and
— the fact that certain information may have not been recorded (or possibly even measured) for a
given endpoint, but that it has since been recognized as being important.

12. The first step in assessing whether data gaps exist for an HPV chemical is to conduct a literature
search and search of company records, as appropriate. The existing data identified in the search should
then be reviewed to determine whether additional testing is necessary.

13. The identification of the need for additional testing may be considered at any stage of the data
collection and review process including:

a) theinitial determination of the quality of the data;

b) the preparation of robust study summary(ies) for most relevant and reliable study(ies) for
each SIDS element; and

c) development of atest plan, if necessary.

14. In some cases the type of substance under investigation will result in the recommended SIDS test
for a particular element being difficult or inappropriate to carry out, e.g. chemicals which are unstable in
abiotic or biotic systems, chemicals with known explosive/flammable properties or volatile substances. In
such cases the relevance of the study may be questionable.

15. Each study essentially will require a case by case consideration and for these reasons a quick look
at the reliability of the studies may save time later when relevance and adequacy are considered. At least a
minimal amount of information on the reliability of a given study needs to be known before proceeding to
determine its relevance and adequacy for SIDS initial assessment purposes and before proceeding to



develop a robust study summary. The following guidance therefore provides two consistent approaches,
which may be used as an initial or first screen.

3.1.4 Initial screen for reliability

16. The reliability of the data is a key initial consideration, which can be done relatively quickly to
filter out unreliable studies and focus further resources on those considered most reliable.  Without
knowledge of how the study has been conducted al other considerations may be irrelevant. Two
approaches have been proposed to assist the initial screening of study reports to set aside unreliable study
data. Both are compatible and may be used either alone or together by a person compiling a SIDS Dossier
and considering data quality.

17. One approach is that developed by Klimisch et al. (1997). This approach was developed as a
scoring system for reliability, particularly for ecotoxicology and heath studies;, however it may be
extended to physicochemical and environmental fate and pathway studies. The other approach was
developed in 1998 as part of the US EPA HPV Challenge Programme.

18. Klimisch et a. (1997), developed a scoring system which can be used to categorize the reliability
of astudy asfollows:

1 = reliable without restrictions: “studies or data...generated according to generally valid and/or
internationally accepted testing guidelines (preferably performed according to GLP) or in which
the test parameters documented are based on a specific (national) testing guideline...or in which all
parameters described are closely related/comparable to a guideline method.”

2 = reliable with restrictions: “studies or data...(mostly not performed according to GLP), in
which the test parameters documented do not totally comply with the specific testing guideline, but
are sufficient to accept the data or in which investigations are described which cannot be subsumed
under a testing guideline, but which are nevertheless well documented and scientifically
acceptable.”

3 = not reliable: “studies or data...in which there were interferences between the measuring
system and the test substance or in which organisms/test systems were used which are not relevant
in relation to the exposure (e.g., unphysiologic pathways of application) or which were carried out
or generated according to a method which is not acceptable, the documentation of which is not
sufficient for assessment and which is not convincing for an expert judgment.”

4 = not assignable: “studies or data....which do not give sufficient experimental details and which
are only listed in short abstracts or secondary literature (books, reviews, etc.).”

19. The use of Klimisch codes provides a useful tool for organising the studies for further review. E.g.
it would alow the person reviewing the studies to focus on the most highly reliable study first to alow
time to be devoted later to consider relevance and adequacy of the reliable studies only. Studies, which
failed to meet essentia criteria for reliability, would be set aside at the beginning. Provision has been
made to add Klimisch scores into the information on specific studies in the SIDS Dossier [see Annex 1 to
the Guidance for Developing Robust Study Summariesfor SIDS Dossiers|. .

20. The second approach developed by the US EPA approach provides more information than the
Klimisch system by describing the key reliability criteriafor each type of data making up the SIDS Dossier
(Table 1). These criteria address the overall scientific integrity and validity of the information in a study,
i.e. reliability. This approach is consistent with the Klimisch approach - any study, which does not meet



the criteria in Table 1, would also not be assignable under the Klimisch system. Such studies may be
however be considered later as supplementary information to the overall assessment of a particular SIDS
element particularly if thereis no single key study.

3.15 Determination of relevance and adequacy

21. The use of sound scientific judgment is the most important principle in considering relevance and
adequacy. The studies that have passed the initial screen should be considered using the guidance used for
assessing SIDS data elements and compiling robust study summaries [see Guidance for Devel oping Robust
Study Summaries for SIDS Dossiers.]. These documents highlight aspects of the information that must be
availablein order for the study to be considered relevant and adequate for the SIDS initial assessment. At
this stage it is expected that one or more key studies that best represent a particular SIDS element and
whether robust study summaries can be prepared, will be identified.

22. The more detailed assessment of relevance and adequacy is very much related to preparing the
SIDS Dossier (including robust study summaries, as appropriate). It can therefore be regarded as a second
tier consideration.

3.1.6  Weight-of-the-Evidence Analysis

23. The use of tools for identifying reliable and relevant and adequate data to prepare robust study
summaries helps to ensure that high quality data is used in the OECD HPV Chemicals Programme. They
do not however remove the need for a weight-of -evidence analysis approach during the assessment of this
data.

24, Similarly the assignment of Klimisch Codes for data reliability does not necessary mean that any
extra weight should be given to these studies in the overall initial assessment, as there may be information
from other studies on other eements which have an influence. Documentation prepared for the HPV
Chemicals Programme will need to be explicit on the criteria, which have been applied to assess quality,
rather than simply referencing a score.

25. Some HPV chemicals have been tested in a variety of studies that are beyond SIDS (e.qg.,
neurotoxicity, fish chronic toxicity test, etc.), whereas the tests for the SIDS endpoint have not been carried
out. In such cases, if arationale can be presented to show that such non-SIDS tests adequately describe the
SIDS element of concern, anew test for that particular endpoint may not be necessary.

26. Because of the nature of existing data, it is reasonable to expect that there will be some cases (for
agiven SIDS element) in which several studies - some of which may not have passed the initial screen may
be collectively used to fill the element, thereby avoiding additional testing.

27. The pooling of severa studies, one or more of which may be inadequate, to satisfy a specific
SIDS element is another way that a weight-of-the-evidence analysis can be made. For example, there may
be several repeated dose studies available on a particular chemical, none of which would be acceptable by
itself due to some deficiency (i.e., low number of test animals/dose group, only one dose group in addition
to control group, change in dose amount or frequency during the course of the study, etc.). Collectively,
however, the different studies show effects in the same target organ at approximately the same dose and
time. This could satisfy the repeated dose toxicity data element for SIDS.



Table 1. Initial Screening Criteriafor datareéiability by type of SIDSinformation items

Criteria Required for following SIDS Information
Items
P/Chem Env.Fate Ecotox
/Health

Test Substance | dentification

(Adeguate description of test substance, including X X X
chemical purity and identification/quantification of
impurities to the extent available).

Temperature X! X X
Full Reference/Citation X X X
Controls’ X X
Statistics X

With some exceptions (e.g., the Salmonella/Ames assays)

Species, strain, number, gender, & age of organism X
Dose/conc. Levels X X
X

Route/type of exposur€®

Duration of exposure X X
Footnotesto Table 1

1. For vapour pressure, octanol/water partition coefficient and water solubility values

2. All studies must have negative controls and some studies (e.g. biodegradation, Salmonella/Ames assay) must

also have positive controls. If a vehicle is used in the administration of the test agent, vehicle controls
should be established and reported. Exceptions may be allowed for acute mammalian toxicity studies.

3. The routeltype of exposure (e.g., oral inhalation. etc for mammalian studies) or test system (static, flow-
through, etc for ecotoxicity) must be reported.



3.1.7 Use of secondary data sourcesfor physico-chemical endpoints

28. The primary concern for SIDS endpoints presented in submissions to the OECD HPV Chemicals
Programme is that they should be accurate, reliable and valid. It is particularly important that accurate
values are established for parameters such as the octanol-water partition coefficient, agueous solubility and
vapour pressure, which are required to predict environmental exposure and interpret ecotoxicity test data.

29. Thereliability of datais demonstrated by the preparation of a Robust Study Summary, as detailed
in Section 2.4.3. This provides information such as the identity of the test substance, the methodology used
to make the measurement and whether this was performed to GLP standards. In order to obtain this
information, reference should ideally be made to the primary data source, such as a published paper or test
report®. Section 2.2.3, on existing SIDS data, states that “...as far as possible, original publications should
be retrieved”.

30. However, in the case of well-studied chemicals it may be acceptable to use values for physico-
chemical parameters obtained from reliable secondary sources such as standard references, which are
known to publish ‘peer reviewed' data, i.e. the data availablein the literature are critically evaluated and an
appropriate, reliable value selected. It is appropriate to assign these sources of peer reviewed data a
reliability code of (2), ‘valid with restrictions’, when considering reliability, since it is assumed that a
variety of data sources have been consulted and the test methodology and identity of the test substance
have been evaluated, and a reliable and representative value for the endpoint selected. Whether such a
review process has been conducted should be stated in the introduction to the handbook or contained in the
summary information for an on-line database.

31 Useful reference books and data compilations containing peer reviewed physico-chemical data
(some of which arelisted in Section 2.2.3) include:

- TheMerck Index;

- The CRC Handbook of Chemistry and Physics;

- ThelUPAC Solubility Data Series,

- Beilstein Database and;

- Ilustrated Handbooks of Physical-Chemical Properties and Environmental Fate for Organic

Chemicals.

32. Online databases such as the SRC PhysProp Database® and HSDB* on the TOXNET network are
good sources of data and generally provide a reference for the value that they have selected. Because these
database sources are usually secondary data sources themselves, the origina data source should be checked
and referenced rather than directly citing the database (or secondary data source without retrieving it).
Databases such as these are valuabl e resources that should primarily be used as a source to highlight where
data are available.

2 |f the original data source is an ‘old’ reference it may be necessary to consider the following: (i) If the reference
was published more than 20 years ago, then retrieval could require a lot of time or may not be possible; (2) Current
GLP standards may not have been followed; and (3) Older publications may not have routinely provided information
regarding the test substances, including the purity.

3 Available on-line at http://esc.syrres.com/interkow/physdemo.htm. These data are also used to populate the
‘Experimental Database’ in the EPIWIN software suite

4

Hazardous Substances Data Bank Available on-line via TOXNET at http://toxnet.nlm.nih.gov/cgi-
bin/sightmlgen?HSDB




33. The issue of ‘data recycling and the potential for degrading the rdiability of data for
environmental assessment is an issue of growing concern in the scientific community® and reinforces the
need for the preparation of a Robust Study Summary (RSS) from the primary data source as best practice.

34. When using data solely from secondary sources it is essentia to construct a ‘ weight-of -evidence’
approach (see Section 3.1.6) in order to establish that an appropriate value has been selected for the SIDS
dataset. It is not normally acceptable to use a single, peer reviewed secondary source with no further
supporting evidence. The SIDS Dossier should present values taken from multiple authoritative data
sources, such as those detailed above, in addition to supporting data, such as manufacturing data, reliable
QSAR predictions’, and/or data from sources that may not have been peer reviewed, e.g. Vershueren's
Handbook on Environmental Data. Values for physico-chemical properties taken from material safety data
sheets (MSDSs) and all other company technical data can only be assigned a rdiability rating of (4),
unassignable, unless detailed information such as the experimental methodology and test substance are
provided to enable the preparation of a RSS and an independent evaluation of the study’ s reliability.

35. When presenting values for physico-chemical parameters such as vapour pressure, Log Kow and
water solubility from secondary sources the important factors to detail, if available, are: whether the value
has been measured or estimated, the method of experimental determination or estimation’; the temperature
at which the measurement/estimation was made and; a full reference/citation. If this is not clear in a
handbook or data compilation whether a value has been determined experimentally or estimated then
reference should be made to the primary source.

36. Some initid comments on the most common data sources for physico-chemical data are given in
Table 2 below. However, it must be emphasised that it is difficult to draw general conclusions regarding
the reliability of each data source for an individual parameter and reviewers should make every effort to
ensure that the test substance identity, test method and result are reliable, in accordance with Chapters 2
and 3.

Table 2: Common sourcesfor physico-chemical data

Sour ce of physico-chemical data Comments

Merck Index Physical data are cited as found in the literature. When
several dternate data values appear in the literature, the
data is evaluated and representative selections are made;
values are then reported with the corresponding source.

Hawley’s Condensed Chemical Dictionary Thisisacompendium of physical datathat are taken to be
‘rliable’; “where entries are incomplete, it may be
presumed that no reliable data were provided by the
reference system utilised”. [References for values are not

provided]

® See Renner R (2002) The Kow Controversy. Environmental, Science and Technology, v36, no. 21, pp. 411A-413A

® It should be demonstrated that the QSAR used to estimate a value is appropriate for the type of chemical under
consideration (see Section 3.3). If the estimate generated by a QSAR calculation is considerably different to measured
value(s) there should be some discussion of the difference, including whether the QSAR applied was appropriate or if
the prediction is within the established/validated domain for the model that is being used.

"It isimportant that the methodology employed is appropriate to the particular test substance under consideration.



CRC Handbook of Chemistry and Physics

Data for physical constants have been taken from many
sources, including both compilations and the primary
literature. Where conflicts were found, the value deemed
most reliable was chosen. [Reference sources are provided
for selected properties such as solubility and Log Kow;
these references are generadly authoritative data
compilations]

IUPAC Solubility Data Series

The Solubility Data Seriesis a project of the International
Union of Pure and Applied Chemistry (IUPAC).
Publication of the series began in 1979, its goal being to
present a comprehensive and critical compilation of data
on solubilities in al physica systems, including gases,
liquids and solids.

Beilstein Database®

Beilstein organic substance records contain the critically
reviewed and evaluated documents from the Belilstein
Handbook of Chemistry as well as data from 176 leading
journals in organic chemistry covering the period 1779 to
present. [An exhaustive list of values and primary
references are provided]

Illustrated Handbook of Physical-Chemical
Properties and Environmental Fate for
Organic Chemicals (Mackay et al)

Physical properties such as melting and boiling point and
density are obtained from commonly used handbooks.
Other properties such as solubility, vapour pressure, Log
Kow have been obtained from primary reference sources
and handbooks. A range of referenced values are reported
for each of these properties. Data have been evaluated and
a selected ‘best value' is given for each property and used
in calculations of environmental distribution.

SRC PhysProp Database/
EPIWIN Experimental Database

For compounds with abundant data, values have been
taken from databases that had aready evaluated the data
and selected a reliable value. For compounds with less
data, values are selected based on a number of factors
including the reliability of the source and details of the
experimental methodology. [References are provided for
all values, except those for melting point and boiling
point, and it is clearly indicated whether values are
experimental or estimated]

Y aws Chemical Properties Handbook

“Experimental and estimated values are provided in the
compilation based on data source publications for organic
compounds’ [This handbook provides a list of primary
references for each property but they are not assigned to
particular values or compounds. It is, however, indicated
whether data were determined experimentaly or
estimated)]

8 CrossFire Beilstein, Licensed by MDL Information Systems GmbH




HSDB on TOXNET

HSDB is peer-reviewed by the Scientific Review Panel
(SRP), a committee of experts in the major subject areas
within the data bank's scope. All data are referenced and
derived from a core set of handbooks, government
documents, technical reports and selected primary journal
literature”.

The Pesticide Manual (currently edited by C
Tomlin and previously by CR Worthing).

The introduction to this book (12" Edition) and the
discussion of the entries provides no indication that the
data has been ‘peer reviewed' . There is a brief discussion
of vapour pressure (as an example phys-chem property)
and it is stated that if there are conflicting values available
then the lowest is chosen. A significant proportion of the
datais provided directly by manufacturers and is therefore
unlikely to have been subject to ‘ peer review’.

Sax’s Dangerous Properties of Industria
Materials

The preface and introduction to this book (10" Edition)
provide no indication that the physico-chemical data has
been ‘peer reviewed'. Physical properties are selected to
be useful in evaluating the hazard of a materia and
designing its proper storage and use procedures.
[References for values are not provided]

Several different sources are used. These include primary
sources (generally speciadist safety journals but aso
includes general chemical literature), secondary sources
(selecting only reactive hazard data) and the direct
reporting of incidents to the editors by readers. Full
references are given where available. The introduction
gives details of the scope and coverage.

The preface to this book states that “every effort has been
made to select the most useful and reliable information
and to record it with accuracy” but no references are
provided for the data presented and there are no indication
asto how they were evaluated.

No indication is provided on the sources of data or
whether they have been ‘peer reviewed'. Appendix C of
the 12" Edition discusses the preparation of a revised
form of the *Hazardous Chemical Data Sheets (NFPA 49)
contained in this handbook and states that the primary
source of information will be material safety data sheets.
These are not generaly regarded as authoritative sources
of data for physico-chemical properties. [References for
values are not provided]

Bretherick's Handbook of Chemica
Reactive Hazards

Lange's Handbook of Chemistry

Fire Protection Guide on Hazardous
Materids, National Fire  Protection
Association

Verschueren, K. Handbook on

Environmental Data on Organic Chemicals.

A useful discussion is provided of the physico-chemical
properties that are covered in Verchueren and how they
can potentialy be used in assessing environmental
behaviour but there is no description of sources used to
compile the reported data or how they were evaluated.
Ranges rather than single values are sometimes presented
for parameters such as water solubility and Log Kow.
[References are not given for phys-chem values but they
are provided for entries of biological effect levels,
bi oaccumul ation and degradation rates)




Dust Explosionsin the Process Industries (by | No physico-chemical data relevant to the SIDS dataset are
R. Eckhoff) presented in this reference source other than experimental
values for median particle diameter and particle size
distribution of various dust types and classifications of
flammability (these are non-SIDS endpoints).

3.1.8  Acceptance and use of studiesfrom Industrial Bio-Test laboratories
Background

37. Industrial Bio-Test laboratories (IBT) was one of the largest independent testing facilities in the
United States conducting athird of all toxicological testing in the United States before a routine inspection
by FDA in 1976 uncovered numerous discrepancies between raw data and study reports, and gross
deficiencies in study conduct. The problems were mainly associated with the sections conducting “non-
acute” studies’. These shortcomings prompted the US FDA to initiate the regulation of laboratory testing,
which ultimately led to the development of Good Laboratory Practice which was introduced in 1979. IBT
was closed down in 1978.

38. In response to the concerns about the reliability of studies conducted by IBT, the US EPA
introduced a legal requirement for study sponsors to audit the raw data and validate IBT studies submitted
as part of pesticide registrations, particularly those considered to be pivotal to the regulatory decision
making process. Spot-checking of the industry audits revealed some areas of concern leading the US EPA,
in collaboration with the Canadian Health and Welfare Department, to set up a post-hoc audit program to
formally check the validity of IBT studies. During this audit program, studies were reviewed to determine
whether laboratory notes supported the information in the final report and to determine whether they met
certain quality requirements (US-EPA, 1983). There is currently no information available as to whether
similar concerns apply to environmental toxicity studies conducted by IBT. According to US EPA thereis
no information or documentation that the environmental toxicity studies were conducted at IBT. Itislikely
that IBT subcontracted these types of studies to the other facilities and submitted the final reports under its
name.

39. Non-acute studies were identified as the main priority because the magjor discrepancies uncovered
were in sections conducting chronic and multi-generation studies. Of the 867 non-acute studies reviewed
under the audit programme, 618 were found to be invalid. Significant discrepancies and deficiencies were
also noted in the acute toxicity studies; however, all focus was then on the repeated-dose, long-term studies
that were mainly used for regulatory purposes. Problems were uncovered in studies conducted during the
1960’ s and until 1978. Thus studies collected during this period should be considered as problem studies.

40. The issue of whether results from the IBT studies can be used for regulatory purposes has been
raised in a number of fora. There has been a somewhat inconsistent approach to the use of the IBT studies,
from outright rejection to normal evaluation and use as with any other study. Below is a proposed
structured approach to making the most appropriate use of IBT studies, taking into account the various

o Study typesidentified as potential problems:
. Sub-acute
Sub-chronic
Carcinogenicity
Reproductive toxicity (including teratogenicity)
Genotoxicity
Neurotoxicity
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factors detailed above. The genera principles outlined could also be applied to studies from other test
houses which are considered to be suspect.

Proposed approach

41. For studies conducted during the suspect period the assumption should be that they are
potentially invalid and the findings unreliable. The exception to this is where a study has been formally
audited by the regulatory authority and the audit did not uncover any problems, in which case it should be
safe to consider the study as of sufficient reliability to be used. If the audit reveals significant problems
which impact on the reliability of the findings then the study should be rejected.

42 There may be other factors which provide sufficient confidence to allow the data to be used.
These should be considered on a case by case basis. It is also recommended that the issue is not just
whether to use or reject the results from an IBT study, as it is considered that the data from an IBT study
could be used in different ways depending on the level of confidence attached to it. For instance, data in
which there is rdatively high confidence could be used as a key study, supporting for example the
derivation of aNOAEL or other limit, whereasiif there isless confidence in the data it may still be used but
down-graded to just supporting or weak evidence (as is often the case for old studies conducted using non-
standard protocols). Of course, whenever an IBT study is used the problems and issues raised and a
judgement on the reliability of the study (using a reliability score as well as a reliability rationale) should
be clearly articulated in the assessment.

43. For example, a study audited only by the study sponsor and not by post-hoc programme might be
considered less than totally reliable (given the concerns expressed by EPA on the industry audits which led
to the initiation of the post-hoc audit programme) and therefore would only be used as supporting
evidence.

44, Another important consideration is the consistency of the findings from the IBT study with
findings from other studies that were conducted at reputable test houses at a later date to the IBT study (to
rule out the possibility of data being manipulated by IBT to be consistent with existing data). Clearly if the
findings are consistent (e.g. the same pathologica findings, same target organ, similar dose-response
relationship etc) then this would increase confidence in the IBT data, especially if the study has also been
adequately audited. Expert judgement is required on a case by case basis to judge how those data should be
used, but they may potentially be very useful, reproducing findings in other studies (and hence increasing
confidence in the characterisation of that toxic effect of the chemical), or to consolidate a complete picture
of the toxicological profile of a chemical, for instance by giving dose-response information at doses not
covered by other studies.

45, In cases where there are no other studies available with which to compare, it is unlikely that an
IBT study which has not been audited/ validated could be considered to provide anything more than weak
evidence. Depending on the programme this situation may lead to a conclusion that there are data
requirements. Where there is no independent audit/validation and the IBT study findings are inconsi stent
with other data then the study should be rejected.

46 In the absence of any information on the reliability of environmental studies signed by IBT, a
similar strategy to that described above for the use of such studiesis proposed.

Summary

47. In brief the proposed approach (for studies conducted during the suspect period) is:
¢ When the study has been audited in the EPA / FDA post-hoc programme
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Use the study as normal if no problems have been highlighted

If minor issues that do not invalidate the data have been highlighted then use the
study with care as supporting data

If the audit reveals significant problems which impact on the reliability of the
findings then the study should be rejected

e When the study has been audited by Industry

(0]

Use the study but use expert judgement to consider the reliability of the findings, for
instance by comparing with findings from other studies conducted at a later date in
reputable testing facilities

If the audit reveals significant problems which impact on the reliability of the
findings then the study should be rejected

*  When the study has not been audited

(0]

(0]

If the findings are consistent with a study conducted at a later date the study may be
used but should be considered as weak evidence
If the findings are inconsistent with other studies or there are no other data with

which to compare, reject the study
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