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1. Introduction

As concern has increased about the widespread use of toxic chemicals in products and the overall effect
these chemicals have upon human health and the environment, issues have arisen around the
replacement of these chemicals of concern with safer alternatives. Previously, there have been several
instances where chemicals of concern were replaced with chemicals shown to pose an equal or greater
hazard than the original. This process is called ‘regrettable substitution.’

One well-documented example of regrettable substitution is the replacement of chlorinated solvents in
the auto repair industry with hexane. (CDC, 2001) In response to increasing regulation of methylene
chloride and other halogenated solvents, several manufacturers switched from chlorinated solvents to
hexane for products, such as brake cleaners without determining if any hazards were associated with the
substitute. Hexane was known to cause nerve damage as early as 1964. (Yamada, 1964) A few years
after the substitution, workers in auto repair shops in California began to report health concerns that
were eventually tied to hexane. (Berkeley, 2010) Examples like this emphasize the need for
methodologies to compare chemicals of concern with potential substitutes to guarantee that products are
both toxic free and safe for use.

The U.S. Environmental Protection Agency (EPA) took the early lead in this field and established the
Design for the Environment (DfE) Program in the late 1990s. DfE pioneered work in the field of
alternatives assessments by developing a series of hazard criteria used to compare chemicals of concern
with potential substitutes. DfE revised the hazard criteria in 2011. These criteria formed the basis of the
methodology DfE continues to use in its alternatives assessment program. (DfE, 2011)

In addition, DfE established a voluntary program with several manufacturers of consumer products and,
by comparing these criteria, created the DfE labeling program. Ingredients in these DfE labeled products
have undergone extensive review by DfE. Each ingredient in the formulation has the lowest possible
impact on human health and the environment in their functional class while maintaining product
functionality at a reasonable cost. Since the inception of the labeling program, more than 2,500 products
carry the DfE label. (DfE, 2014)

Other organizations have taken the DfE hazard criteria and alternatives assessment process and adapted
them for use by a wider audience. A non-profit organization, Clean Production Action (CPA) was one of
the earliest adopters. CPA adapted the DfE criteria and methodology and created the GreenScreen® for
Safer Chemicals (GS®), a tool that emphasizes transparency during the alternatives assessment process.
(CPA, 2012) CPA tested the new GS® methodology by conducting an alternatives assessment of the
flame retardant, decabromodiphenyl ether. (CPA, 2007) Several companies and organizations, including
the Washington State Department of Ecology (Ecology), have adopted the GS® as a tool for conducting
chemical hazard assessments (CHA) in their alternatives assessment process.



Ecology used the GS® during its assessment of decabromodiphenyl ether use in electronic enclosures
and residential upholstered furniture. (Ecology, 2009) Other organizations also using the GS® include
the Green Chemistry and Commerce Council (GC3, 2012) and Hewlett-Packard (Lavoie, 2010).

A CHA is only part of an alternatives assessment process as other factors such as performance, cost,
availability, exposure, etc. may affect the viability of alternatives. The Interstate Chemicals
Clearinghouse (IC2) published an Alternative Assessment Guide (AA Guide) in 2014. (1C2, 2014) The
guide describes recommended AA processes, including three frameworks and ten modules to consider
during development of an AA. The GS® and QCAT are included as different levels within the CHA
module of the IC2 AA Guide.

Although these excellent tools provide the highest degree of certainty against a regrettable substitution,
they require a high level of technical expertise and resource allocation. These limitations make it very
difficult for small and medium businesses with limited resources and expertise to conduct any degree of
alternatives assessment. It is for this reason that Ecology began developing the Quick Chemical
Assessment Tool (QCAT).

The QCAT is based on the GS® although it is neither as comprehensive nor as detailed in its evaluation.
The objective, however, is to provide a simpler tool that smaller businesses can implement and at least
have some degree of assurance they are not replacing one toxic chemical with another already identified
as having hazard concerns. Because the QCAT is less comprehensive than the GS®, there is a greater
risk of making a regrettable substitution than if a full GS® is conducted. Given that limitation, the QCAT
has three primary advantages. It:

1. Increases familiarity with the alternatives assessment process.

2. Helps identify chemicals that are clearly poor substitutes.

3. Helps dedicate limited resources to a more comprehensive alternatives assessment on those

alternatives that look most promising.

Since the QCAT is based on the GS®, we will first provide an overview of the GS®, followed by a
detailed description of the QCAT including how the QCAT is similar and different from the GS®, and
how to use the QCAT.


http://www.newmoa.org/prevention/ic2/aaguidance.cfm

2. GreenScreen ™ Background

The GS® evaluates chemicals and their potential degradation products against a wide range of toxicity,
environmental fate, and physical/chemical endpoints to determine safer alternatives to chemicals of
concern. Chemicals receive a benchmark score based upon the combination of the hazard assessments of
19 endpoints (18 required and 1 optional):

Hazard Criteria

Human Health Effects

Group | Group I
e Carcinogenicity (C) e Acute Mammalian Toxicity (AT)
e Mutagenicity & Genotoxicity (M) e Systemic Toxicity & Organ Effects

¢ Reproductive Toxicity (R) (including Immunotoxicity) (ST)
e Developmental Toxicity Neurotoxicity (N)
(including Developmental Neurotoxicity) (D) Sensitization: Skin (SnS)

e Endocrine Activity (E) Sensitization: Respiratory (SnR)
Irritation/Corrosivity: Skin (IrS)
Irritation/Corrosivity: Eyes (IrE)

e Acute Aquatic Toxicity (AA)

e Chronic Aquatic Toxicity (CA)

e Other Ecotoxicity Studies, when available (optional except for BM 4) (Eo)

Environmental Fate

e Persistence (P)
e Bioaccumulation (B)

Physical/Chemical Properties

e Reactivity (R)
e Flammability (F)

The GS® requires a high level of technical expertise as specialists in toxicology, chemistry, computer
modeling, and other scientific areas generate data, evaluate sources, review technical information, and
assign benchmark scores to the chemicals that have undergone the screening process. This is particularly
true when information from peer-reviewed journal articles and computer modeling are used to provide
data for hazard endpoints.

The GS® also requires a commitment of time and resources and, therefore, is costly to implement. To
address these concerns, the GS® coordinates with other regulatory requirements (GHS,* REACH,? etc.)
and uses authoritative lists to provide established criteria for those chemicals for which toxicity concerns
have already been identified. This enables different individuals and organizations to implement the GS®
and reach similar conclusions, i.e., consistent results from different individuals and/or organizations

! The United Nation’s Global Harmonization System. GHS requires labeling of chemicals for a wide range of hazard criteria.
% The European Union’s Registration Evaluation and Authorisation of CHemicals legislation. REACH establishes data
requirements for any chemical manufactured or imported into the European Union.
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performing an assessment on the same chemical using ‘professional judgment.’ If data are not available
using easily accessible sources requiring little user interpretation, more technical sources requiring a
higher level of interpretation are used to provide a complete data set for comparison.

As with many aspects of the GS®, the level of expertise required to evaluate data and determine whether it
can be used increases as the data sources become more technical and detailed. Individuals with specialized
degrees may be needed such as toxicologists, chemists, (Q)SAR® specialists, etc. to provide a professional
evaluation of specific sources. For example, Ecology commissioned SRC (formerly Syracuse Research
Corporation) to collect data and generate (Q)SAR data addressing hazard endpoints and other toxicity data
for Ecology’s chemical action plan (CAP) on the polybrominated diphenyl ether (PBDE) family of flame-
retardants. (Ecology, 2006) The data was subsequently used in the deca-BDE alternatives assessment.

Based upon this detailed scientific evaluation, the GS® provides the highest degree of certainty that the
CHA is valid and comprehensive. Because of the evolving nature of science, some degree of uncertainty
will exist for any hazard evaluation methodology including the GS®. All chemicals and products should be
subjected to periodic review to evaluate the impact of improvements in data and scientific understanding
upon the classification of chemicals and the final benchmark assigned from a particular evaluation.

The GS® places chemicals along a continuum of concern and assigns each chemical one of four possible
benchmarks (Table 1):

Table 1: Benchmarks from the GS® Assessment Process

Benchmark 4 | Few concerns, i.e., safer chemical | Preferable

Benchmark 3 Slight concern Improvement possible

Benchmark 2 Moderate concern Use but search for safer

This benchmarking process identifies chemicals as safer alternatives to existing chemicals of concern. It

also emphasizes the removal of chemicals of high concern (Benchmark 1) from the manufacturing

stream and product design. Benchmark 1 chemicals are typically one or more of the following:

1. Persistent, bioaccumulative, and toxic (PBT).

2. Very persistent and very bioaccumulative (vPvB).

3. Identified as a high level hazard for a priority human health effect such as CMR (carcinogenicity,
mutagenicity, or development toxicity), etc.

Based on this analysis, safer alternatives to chemicals of concern are identified in a clear and
reproducible manner.

® (Q)SAR = Quality Structure Activity Relationships. (Q)SARs are computer modeling results that predict the toxicity of
chemicals based upon structural similarities with chemicals possessing known toxicity concerns.
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3. Quick Chemical Assessment Tool

Because of the high level of technical and resource commitments required by the GS®, a simpler
alternative called the Quick Chemical Assessment Tool has been developed by Ecology. The primary
goal of the QCAT is to assign an appropriate grade for a chemical using a subset of high priority hazard
endpoints identified in the GS® and fewer data sources. This information provides an approximation of
the concerns associated with chemicals, based upon the limited data used in the evaluation process.

Because a QCAT assessment is based upon fewer data, chemicals with concerns could be missed during
the evaluation process. In other words, the degree of uncertainty associated with the QCAT assessment
is greater than with a GS® review. In a GS® assessment, data are obtained and evaluated for each of the
19 hazard endpoints. QCAT assessments examine nine of these hazard endpoints, which include priority
human health effects (six endpoints), persistence, bioaccumulation, and acute aquatic toxicity. These
nine endpoints identify a level of concern for each chemical.

The QCAT provides a quick and easy method to identify chemicals that are equally or more toxic than
the chemical being reviewed. Limited resources can quickly identify chemicals that are not viable safer
alternatives to the chemical of concern. Because of the reduced amount of information assessed, a
QCAT does not identify preferable alternatives to the chemical of concern. If resources are limited,
QCAT can be used to eliminate non-viable alternatives and remaining resources can be used to
investigate the chemicals that pass a QCAT review.

The QCAT places chemicals along a continuum of concern and assigns each chemical one of four
possible grades (Table 2):

Table 2: Grade Levels from the QCAT Assessment Process

Grade A Few concerns, i.e., safer chemical | Preferable
Grade B Slight concern Improvement possible
Grade C Moderate concern Use but search for safer

The QCAT grading system is substantively different from the GS® benchmarking system. The
differences emphasize that the QCAT is not as comprehensive as the GS® and that the risk of assigning
an incorrect grade is greater. The QCAT clearly identifies Grade F (red) chemicals that should be
targeted for removal from the manufacturing stream.

A secondary goal of the QCAT is to identify and prioritize additional research required to conduct a
GS® assessment. The QCAT identifies chemicals of concern that could be used to prioritize chemicals at
a particular manufacturing facility for a more detailed review. These chemicals of concern are separate
from others that do not require immediate attention.



Evaluating chemicals using the QCAT provides several advantages. The QCAT focuses on important
hazard endpoints, lowers data requirements, and provides a significant amount of information with a
relatively low investment of resources in comparison to a GS® assessment. There are disadvantages of
performing a QCAT rather than a GS® assessment. With its focus on a few endpoints, not all hazard
endpoints are evaluated. An endpoint of concern could be overlooked either because the screening
assessments did not highlight the endpoint or because new data are available that have not yet been
reviewed by key information sources.

For example, new carcinogenicity data may be available on a chemical that has not yet been reviewed by
the International Agency for Research on Cancer (IARC) or EPA. A GS® would include more recent
information missed by the QCAT. The QCAT also provides less breadth and depth in evaluating data to
determine levels of concern for hazard endpoints. Thus, performing a GS® assessment using a
comprehensive weight of evidence approach with all available data may result in a different level of
concern being assigned than by a QCAT.

Lastly, as more hazard information becomes available via the implementation of such regulations as the
European Union’s REACH and the Global Harmonization System, data may become available that was
not used in the QCAT evaluation. This new data may alter the conclusions reached; therefore, users
should revisit QCAT evaluations periodically and update them as necessary. Even with its limitations,
the QCAT is a useful initial step in assessing chemical alternatives.

A. Use of Chemical Abstract Services (CAS) Number(s)

The QCAT is based on the Chemical Abstracts Service’s (CAS) numbers. CAS numbers are assigned by
the American Chemical Society and are unique to a specific chemical. Although a chemical may have
many different common or product names, it typically has only one CAS number. Occasional errors do
occur and, although a few chemicals may have more than one CAS identifier, it should have minimal
impact upon the QCAT assessment process.

CAS numbers reduce confusion caused by varying and numerous chemical names. CAS numbers may
be readily available from the chemical supplier. If a CAS number is not readily available, it may be
obtained from the Hazardous Substances Database (HSDB), the Registry of Toxic Effects of Chemical
Substances (RTECS), or other authoritative sources. Information on these three sources is available in
Appendix 2. If unsuccessful, the CAS number may be obtained from an internet search. Without a CAS
number, a specific chemical cannot undergo assessment.

B. QCAT Hazard Endpoints

Specific hazard endpoints used in QCAT are a subset of those in the GS® (Table 3). With the exception
of endocrine activity, the QCAT hazard endpoints are the most widely studied and likely to be reported
in QCAT data sources. QCAT prioritizes five categories of compounds:

1. Carcinogenic, mutagenic, and reproductive toxic compounds (CMRS)
2. Persistent, bioaccumulative, and toxic compounds (PBTS)
3. Acute environmental toxic compounds (acute aquatic toxicity)
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4. Worker health and safety (acute mammalian toxicity)
5. Endocrine active compounds (developmental and reproductive)

Although authoritative data on endocrine activity are scarce, current research suggests endocrine active
compounds have widespread negative impact on human health and the environment and, therefore, warrant
inclusion. These criteria coincide with Ecology priorities as shown in legislation such as the Children’s Safe
Product Act and initiatives such as the Puget Sound Partnership and Reducing Toxic Threats.

Table 3: QCAT Hazard Endpoints Compared with the GS®

QCAT | GS®
Human Health:
Tier |

Carcinogenicity (C)

Mutagenicity & Genotoxicity (M)

Reproductive toxicity (R)

Developmental toxicity (incl. developmental neurotoxicity) (D)

Endocrine activity (E)

Tier 11

XXX XXX

Acute Mammalian Toxicity (AT)

Systemic & organ effects toxicity incl. Immunotoxicity (ST)

Neurotoxicity (N)

Sensitization: Skin (SnS)

Sensitization: Respiratory (SnR)

Irritation & Corrosivity: Skin (IrS)

Irritation & Corrosivity: Eye (IrE)
Ecological:
Acute Aquatic Toxicity (AA) X

Chronic Aquatic Toxicity (CA)

XXX X XXX XXX | XXX XX

Other Ecotoxicity Studies (optional except for Benchmark 4) (Eo)

Environmental:
Persistence (P)

I

X

X
XX

Bioaccumulation (B)
Physical:
Reactivity (R)

XX

Flammability (F)

The fewer endpoints clearly distinguish a QCAT from a GS® assessment. By including a wider range of
hazard endpoints and requiring more detailed evaluation of the hazards involved, the GS® provides a
greater degree of certainty concerning the hazards associated with each chemical.

There is a greater risk that chemicals of concern may be missed by the QCAT. However this increased
risk is compensated for by the improved ability to implement the QCAT and reduced implementation
costs. The QCAT also enables users to begin to understand the safer chemical alternatives process.

* Not needed as inorganics are assumed to be persistent. Clean Production Action is creating specialized rules for dealing
with inorganic compounds. They will be incorporated into future QCAT updates.
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The QCAT only looks at hazard-related criteria. Most alternatives assessments must consider other
factors such as process engineering, availability, existing usage, cost, energy balance, exposure, etc.
Although the CHA and specifically QCAT are important components of an alternatives assessment,
other factors should be considered before identifying a safer alternative.

C. QCAT Data Sources

Authoritative lists and summarized data sources leverage expert judgment and provide a reliable initial
assessment of the hazards considered in evaluating a chemical. Data sources used to complete the QCAT
for the nine hazard endpoints are selected in two steps. From authoritative sources, Step | leverages
hazard lists and Step Il uses specific databases and documents. These steps (Table 4) are not unique to
the QCAT but are informed by GS® and DfE data requirements.

Table 4: Two Steps of Data Collection for the QCAT

Data sources

Step I: Authoritative Sources:
Toxicity characteristics lists, databases, etc. generated by internationally recognized authoritative
bodies or appropriate government agencies.

Step II: Other Data Sources

Estimated Data: PBT Profiler, other non-sophisticated modeling tools.

Measured data: Specific information from publicly available risk assessments and databases such
as RTECS, ECOTOX, HSDB, etc.

Each step requires an increasing level of technical expertise. For example, Step | sources require little
technical review or expertise and only a basic understanding of the hazard endpoints. The user simply
determines whether a chemical appears on an authoritative list created by recognized experts in the field.
Step Il requires sufficient technical expertise to evaluate data in the sources and reach a defensible
conclusion about the applicability of the data. The QCAT includes instruction on how to find and
interpret data from Step 11 sources. This reduces the need for technical expertise. A GS® evaluation (not
included) requires experts knowledgeable and experienced in evaluating specific hazard endpoints.
These advanced steps will not be used during a QCAT evaluation as this level of technical expertise is
outside the QCAT’s scope.

Chemicals identified in Step I sources do not need further evaluation. Presence in a Step | source is
deemed authoritative and is sufficient for assigning a rank. Only chemicals that do not appear in Step
I sources continue to Step I1. For Step Il sources, two or more individual sources should agree on the
rank. If only one Step Il source is available, a rank can still be assigned; however, the QCAT report
should document any limitations and indicate further review might be warranted.

In QCAT, Step Il databases and documents are searched for applicable toxicity data pertinent to assigning a
rank. No attempt is made to review the database or document sources as it is assumed they have already
undergone peer review by experts. These databases and documents are assumed authoritative. For example,
the HSDB often contains information on toxicity values that are applicable to assigning a grade for a
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chemical. The HSDB sources are not reviewed, as a review would require more technical expertise than is
expected for implementation of the QCAT.

Several organizations have compiled lists of chemicals of concern using these authoritative sources and
these databases include many of the sources used in a Step | evaluation. Users may not need to compile
a list of their own or need to decipher the information on all the individual sites but may defer to some
of these compilations. Most of the files for a Step I review are available for free at the Chemical and
Hazard Alternatives Toolbox, ChemHAT, created by a partnership between the IUE-CWA, the
Industrial Division of the Communications Workers of America and the BlueGreen Alliance (BGA).
ChemHAT does not use the GreenScreen ListTranslator® (LT®) benchmarks developed by Clean
Production Action (CPA), the developer of the GS methodology. However, many of the authoritative
lists used in the LT® can be found in ChemHAT, saving the assessor considerable time and effort by
collecting many Step | data sources in one location.

Other sites are available that, for a fee, enable a quick evaluation of Step I resources. An automated
version of the authoritative lists used in the GS®, the GreenScreen ListTranslator® (LT®), was developed
through a partnership between:
o CPA.
e The Healthy Building Network, an association of environmentalists interested in healthier
building products.”

e The Wercs, a hazard communication software platform and regulatory content provider.®

The LT® compares chemicals against data in authoritative lists for all 18 GS® hazard endpoints and
identifies any for specific chemicals. Chemicals are separated into three categories:

1. LT-1: Chemicals that have specific hazard concerns.
2. LT-P1: Chemicals that may be an LT-1 but need further technical review.
3. LT-U: Chemicals with unknown ranking based upon the sources used.

As the LT®, QCAT and GS® all use the same authoritative lists, any chemical identified as an LT-1
would automatically equate to a QCAT Grade F and GS® Benchmark 1. The user should document the
specific hazard criteria and the authoritative body making the identification in the final QCAT report.
The chemical is assigned a Grade F and no further evaluation is necessary.

The Healthy Building Network developed Pharos, a database containing the hazard information found in
Step | sources. Pharos creators define it as ‘...a partnership, pairing those who use building materials with
those who study the products’ impacts on health and the environment.”” Pharos is available only to those
who pay a nominal yearly fee, currently $180 per year. Monthly or multiple options are also available. The
LT® is available as part of TheWercs standard services for which a fee is charged on a monthly basis. An

® Healthy Building Network
® The Wercs Products & Services
" Healthy Building Network Pharos database.



http://www.healthybuilding.net/
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http://www.pharosproject.net/about/index/

assessor who has access to either database can quickly identify any hazards from Step | authoritative
sources.

In addition to these two pay sites, free sites are also available. The major limitation to the free sites,
however, is that they often are not updated on a regular basis and may not contain up-to-date Step |
sources. Recent additions or deletions from authoritative lists may not be included. The Chemical
Hazard and Alternatives Toolbox (ChemHAT) is a free source that can help an assessor conduct a
QCAT analysis. ChemHAT “...is a new internet database designed to offer up easy to use information
that we can use to protect ourselves, our families and our co-workers against the harm that chemicals
can cause. ChemHAT is based on the simple idea that when we know how a chemical can hurt us we can
take protective action.” The advantage to ChemHAT is that a wide range of current information is freely
available to all interested parties.

As part of its implementation of the Children’s Safe Product Act, Ecology compiled chemicals from
authoritative sources into one specific source called High Priority Chemicals or HPCs.® The States of
Maine® and Minnesota'® generated similar lists based upon the same sources, which are also publicly
available. Several other lists exist, so a user may wish to review the different compilations and decide if
any would assist in their evaluation process. The Interstate Chemicals Clearinghouse (IC2) has compiled
these lists into a single source. A user can search the 1C2 database and find out if a chemical was
identified by a specific state and what hazard criteria caused it to be placed on the state list.™

D. QCAT Data Gap and Grading Processes

The QCAT grading process is based upon EPA’s DfE methodology and subsequent changes reflected in the
CPA GS® benchmarking method. The first step in the grading process is to assign a degree of concern using
all data from Step | and Il sources. The data are compared to the ranking criteria established (Appendix 8)
and assigned one of five rankings ranging from very high (royal purple), high (red), moderate (yellow), low
(green) and very low (blue). The color coding provides a visual representation of the level of concern
associated with each hazard. The ranking results can be visually displayed (Table 5):

Table 5: Example of QCAT Reporting Table

Human - Group 1 Human - Group 2 Env. Health Fate Physical
C|[M|[R| D E [AT|ST| N [SnS|SnR [Irs|IrE|AA|CA|Eo| P B | Ex|F
M|[L|WH|DG| M |X¥| X X X X | X X | X|JvLfvL] X | X

Each box is highlighted to show the level of concern. The same table is used to report both QCAT and
GS® results. Boxes highlighted in grey and marked with an ‘X’ represent hazard criteria excluded from a

8Stone and Delistraty, Sources of toxicity and exposure information for identifying chemicals of high concern to children,
Env. Imp. Assess. Review, 2009 or the Washington’s CSPA Process Used to Generate Reporting List

° Maine Chemicals of High Concern

®Minnesota Toxic Free Kids Act Chemicals of High Concern

12 State Priority Chemicals Resource

2 Note: Boxes highlighted in grey with an <X’ are GS® criteria not included in QCAT
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QCAT assessment. This presentation represents the increased risk involved with a restricted analysis
like QCAT compared with a more comprehensive GS® review.

Once the levels of concern are identified, the next step is to assign a grade. QCAT grading and data gap
analysis are a simplification of the GS® benchmarking and data gap processes. Any future changes to the
GS® data gap and benchmarking processes will be reflected in future QCAT upgrades. An initial grade
is assigned using the following decision logic (Table 6):

Table 6: QCAT Process for Assigning an Initial Grade

Grade A 1. LowP +Low T (AA, AT and all HH endpoints)

1. Moderate P; or
Grade B 2. Moderate B; or
3. Moderate AA; or
4. Moderate AT or one or more HH endpoints
1. Moderate P + Moderate B + Moderate T (AA, AT, or any HH endpoint); or
Grade C 2. H?gh P & High B; or _
3. High P + Moderate T (AA, AT, or any HH endpoint); or
4. High B + Moderate T (AA, AT, or any HH endpoint); or
5. Very High T (AA or AT)
1. PBT = High P + High B + [Very High T (AA or AT) or High T (HH)]; or
2. vPvB =very High P + very High B; or
3. VPT =very High P + [very High T (AA or AT) or High T (HH)]; or
4. vBT =very High B + [very High T (AA or AT) or High T (HH)]; or
5. High T (HH)
Legend
AA = Acute Aguatic Toxicity P = Persistence
AT = Acute Mammalian Toxicity PBT = Persistent, Bioaccumulative, & Toxic
B = Bioaccumulation R = Reproductive toxicity
C = Carcinogenicity T = Toxic
D = Developmental Toxicity vBT = very Bioaccumulative & Toxic
E = Endocrine Activity VvPT = very Persistent & Toxic
HH = Human Health (C, M/G, R, D & EA) VPVB = very Persistent & very Bioaccumulative
M = Mutagenicity/Genotoxicity

The grading process begins by evaluating available data against the Grade F criteria. If none of the
Grade F criteria are met, the ranking results are compared against the Grade C criteria. If no Grade C
criteria are met, the process continues until a grade is determined.
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Once an initial grade has been assigned, the chemical must be subjected to a data gap analysis. As with
the grading process itself, the data gap analysis is similar to the process established for the GS®. The
data gap process reviews the data gaps found in the chemical ranking table for a specific chemical and,
if necessary, reduces the grade’s final grade based on the number and relative importance of the data

gaps.

The following is the QCAT data gap analysis process:

Grade F: Any chemical that qualifies for a Grade F will not undergo a data gap analysis. Grade F is the
lowest possible grade to which any chemical can be assigned. Therefore, any data gaps would only
reinforce the assignment of a Grade F and are unnecessary. If your chemical has attained a Grade F
based on existing data, continue with the review of other alternatives.

Note: The QCAT user is cautioned in placing confidence in any grade assigned above Grade F. Because
QCAT uses fewer criteria and less data, the risk of incorrectly assigning any chemical a grade above F
increases substantially. The QCAT user, however, may wish to proceed and use the other grades as a
further prioritization tool to winnow down potential alternatives. Those chemicals that receive the best
QCAT grade may be subjected to a more complete GS® analysis to increase confidence in the
chemical’s ability to function as a safer alternative.

Grade C: If a chemical has been assigned a Grade C, data gaps could potentially adversely affect this
grading. Based on the data gaps, the following evaluations are made:

e Are there data gaps for three or more Human Health endpoints?

e s there a data gap for any of the following: Persistence, Bioaccumulation, Acute Mammalian
Toxicity or Acute Aquatic Toxicity?

e Are there data gaps for two Human Health endpoints, and are the gaps anything other than
Endocrine Activity and one of the following: Carcinogenicity, Reproductive toxicity, or
Developmental toxicity?

o Ifthe answer is ‘yes’ to any of the above questions, a Final Grade of Fyq is assigned.

The ‘dg’ indicates the chemical is assigned a Final Grade F, based on serious data gaps. It also
communicates that, although the chemical is provisionally a Grade F, its grade can be revisited if data
becomes available to fill in the data gap.

Grade B: If a chemical has been assigned a Grade B, data gaps could potentially adversely affect this
grading. Based on the data gaps, the following evaluations are made:

1. Are there data gaps for three or more Human Health endpoints?
2. Is there a data gap for any of the following: Persistence, Bioaccumulation, Acute Mammalian
Toxicity or Acute Aquatic Toxicity?
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3. Are there data gaps for two Human Health endpoints, and are the gaps anything other than
Endocrine Activity and one of the following: Carcinogenicity, Reproductive toxicity, or
Developmental toxicity?

4. Are there data gaps for any Human Health endpoints other than Endocrine activity?

e If the answer is ‘yes’ to any of Questions 1, 2 or 3, a Final Grade of Fgq is assigned.
e Ifthe answer is ‘yes’ to Question 4, a Final Grade of Cgq is assigned.

The ‘dg’ indicates the chemical is assigned a Grade C, based upon serious data gaps. This communicates
to the manufacturer that, although initially a Grade B, the final grade was adjusted, based upon the data
gaps. The final grade can be revisited once data are available to fill in data gaps.

Grade A: If a chemical has been assigned a Grade A, data gaps could potentially adversely affect this
grading. Based upon data gaps, the following evaluations must be made:

1. Are there data gaps for three or more Human Health endpoints?

2. Is there a data gap for any of the following: Persistence, Bioaccumulation, Acute Mammalian
Toxicity or Acute Aquatic Toxicity?

3. Are there data gaps for two Human Health endpoints, and are the gaps anything other than
Endocrine Activity and one of the following: Carcinogenicity, Reproductive toxicity, or
Developmental toxicity?

4. Are there data gaps for any Human Health endpoints other than Endocrine activity?

5. Isthere a data gap for Endocrine Activity?

o If the answer is ‘yes’ to any of Questions 1, 2 or 3, a Final Grade of Fgq is assigned.
o Ifthe answer is ‘yes’ to Question 4, a Final Grade of Cgyq is assigned.
e [Ifthe answer is ‘yes’ to Question 5, a Final Grade of Bgg is assigned.

The ‘dg’ indicates the chemical is assigned a Grade B, based upon a data gap. This communicates to the
manufacturer that, although its chemical is initially assigned a Grade A, the final grade must be adjusted,
based upon the importance of the data gaps. The final grade can be revisited once data are available to
fill in data gaps.

As observed above, no chemical using the QCAT methodology can be assigned a Grade A if any data
are missing. Just because a chemical has obtained a high grade using QCAT, a further review should be
completed using a full GS® analysis to be sure any of the missing criteria do not adversely affect its
grade.
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4. QCAT Decision Logic

The QCAT decision logic and evaluation process are shown in Figure 1:

Figure 1: QCAT Decision Logic

Start OCAT

A 4

A: Collect
information on
chemical of
interest

Yes

Process

B:lIsa
CAS Number
available?

A 4

C: Check Step |
Sources for
information

No

D: Are
there data
for all endpoints
(no blank
criteria)?,

A 4

E: Check Step Il
Limited Sources
for information

I: Conduct data
gap analysis

J: Assign
Data Gap
Grade

—_—

F:ls
there any data
available to grade
chemical?

No—>i

Stop!
Chemical cannot

undergo process
Assign Chemical

provisional Grade F

Yes

No

H: Are there
Data gaps in
assessment?

K: Assign
Final
Grade

14

G: Assign
YeS=> Initial Grade
Stop!
Chemical cannot
undergo process
Assign Chemical
provisional Grade F
Continue
L: Gradin




E. Results from the QCAT Grading Processes

Once the evaluation is complete for all the chemicals undergoing the QCAT review, the potential risks
associated with each chemical can be compared directly. Those chemicals assigned Grade F should be
removed from the manufacturing process. Safer alternatives should be sought for chemicals with a Grade C,
although they can be used while the search begins. Grade B chemicals still have some room for
improvement but they are closer to being ‘green.” Grade A chemicals are protective of human health and
the environment, based upon the QCAT review. A manufacturer may wish to subject these chemicals to a
GS® analysis to make sure that no unidentified hazard concerns exist. However, compared to other
chemicals, Grade A chemicals do not pose a substantial risk for the priority endpoints used in the QCAT
analysis.

The QCAT decision logic is based on seven decision points that enable a user to complete the grading
process. Before each decision point, data are collected to assist the user in making the subsequent
decision. Each decision point will be assigned a number and is described below with the data collection
requirements preceding the decision point.

The same method should be used to report results from the QCAT assessment as used for the GS®
analysis. An example of a sample matrix is found in Appendix 3. Those hazard endpoints used in the
GS® but omitted from QCAT are shaded grey and contain an “X’. In this manner, it is clear the results
from the QCAT lack analysis of certain hazard endpoints used in the GS® and that, without this data, the
uncertainty associated with the QCAT conclusions is greater.
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5. Start QCAT Process

A. Collect Information on Chemical of Interest

To begin the evaluation process, collect some basic information on each chemical:
e Chemical name

e CAS number

If additional information is available, it may be advantageous to include it at this point. Other
information of interest includes, but is not limited to:

e Octanol/water coefficient (typically displayed as log Kqw)

e Potential degradation products

e Uses

B.Is a CAS Number Available?

A CAS number must be identified for each chemical to undergo the QCAT process. Without a CAS
number, pertinent human health and environmental hazard data cannot be identified; therefore, a
chemical without a CAS number automatically exits the process and is assigned a provisional Grade F
(CAS). This assessment may change as manufacturers provide more information or EPA alters its
interpretation of confidential business information.

C. Check Step | Data Sources for QCAT Hazard Endpoints

Appendix 1 identifies sources used in Step | for implementation of the QCAT. In Step I, the
authoritative lists are evaluated to determine if any of the chemicals undergoing evaluation appear on
these authoritative sources. As indicated previously, two pay sites and several states and organizations
have established lists of chemicals of concern that include many of the sources indicated in Step I. A
user may wish to investigate these lists to see if any can be used in lieu of researching each individual
source. See Appendix 1 for more details on these lists.

The sources in Step | are primarily authoritative lists and the evaluation depends on whether or not a
chemical appears on the list. Some lists also provide information on the relative level of concern for the
chemical, based upon available data and review by technical experts. For example, EPA’s Integrated
Risk Information System (IR1S) database using 1986 criteria identifies chemicals as known, probable,
and possible carcinogens. Include these details in the assessment results, as they will assist in the
grading process.

Four simple databases have also been included in Step I sources. Information is provided at the end of
Appendix 1 on how a user may access data from these databases and what data should be recorded for
the grading process. At this point, all available information from the authoritative sources will be
entered into the chemical matrix for each chemical.
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D. Are There Data for all Hazard Endpoints?

Once a table has been filled in with appropriate data from Step | sources (see Table 5 for an example table),
assessors determine if data have been found for all QCAT hazard endpoints. Hazard endpoints identified in
Step | data sources will not be evaluated further. Presence in any Step | source is deemed authoritative.
Only those chemicals that do not appear in Step | sources will be subjected to further Step 11 review.
There is sufficient information to assign a final grade and the grading process jumps to decision #4.

E. Check Step Il Data Sources for QCAT Hazard Endpoints

If any QCAT hazard endpoints remain blank after reviewing the data from Step I, research further for
additional information using Step Il data sources. Additional Step Il data sources are identified in
Appendix 2. The user should look only for data to fill in any remaining gaps. For example, if
information was found in Step | sources for carcinogenicity, there is no need for information in Step Il
sources. The sources used in Step | are deemed authoritative and can be used directly in the grading
process without further review or need for additional information.

Several databases in Step Il assist in assigning a hazard level to any remaining hazard endpoints.
Guidance is provided at the end of Appendix 2 on how a user may access information in each database
and what data should be recorded for the grading process.

The user should attempt to locate data from at least two Step 11 sources before ranking the chemical. If only
one data source is found, the chemical can still be ranked using the information; however, the QCAT report
should indicate that further review might be warranted based upon the limited information available.

If after checking all Step | and 11 data sources, information has not been found for one or more of the
QCAT hazard endpoints, enter a ‘DG’ for ‘data gap’ into the matrix for that hazard endpoint(s). ‘DG’
indicates that, although all data sources were evaluated, no data have been found to assign a rank for this
chemical for this specific hazard endpoint.

F. Is There Data for any Hazard Endpoints That Can be Used to Grade the

Chemical?

Once the table has been filled in with appropriate data from Steps | and 11 sources and any data gaps
have been identified, determine if data have been found for one or more of the hazard endpoints. If data
are found for one or more of the nine hazard endpoints, assess the data and begin the grading process
identified in #4.

If no data have been found using Step | and Il sources, and only data gaps appear for all QCAT hazard
endpoints, the chemical automatically exits the evaluation and is assigned a provisional grade ‘F.” No
further evaluation of this chemical occurs. Within the constraints of the QCAT system, this chemical is
not a viable alternative to the toxic chemical being replaced. While data may exist for this chemical in
sources not used by the QCAT, and may identify this chemical as a viable alternative, this more detailed
review is outside the scope of the QCAT.
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G. Assign an Initial Grade to the Chemical

First, determine the level of concern for each hazard endpoint using the data collected from the Step |
and Il sources. The level of concern ranges from very low to very high and are color coded: very high
(royal purple), high (red), moderate (yellow), low (light green) very low (blue). Such color-coding aligns
with the GS® and DfE and assists in assigning an initial grade to the chemical.

The relative ranks are identified using the process explained in Appendix 8. The result is a matrix with
ranks filled in for all endpoints (Table 7). The QCAT assessor should use this approach to display final
results. As in the matrix used by DfE and GS®, it demonstrates the QCAT assessment is based on fewer
hazard endpoints and therefore less exacting than a full DfE and GS® assessment.

Table 7: Example of Assigned Level of Concern for Each Hazard Endpoint

Human - Group 1 Human - Group 2 Env. Health Fate Physical
C|M|R|D| E | AT | ST |[N|SnS|SnR |Irs|IFE|AA|CA|Eo|P|B| Ex |F
pe [wi | x [ x| x | x [ x| x x | x x | x
Once the levels of concern have been assigned for each hazard endpoint with available data, an initial

grade is assigned. This is accomplished using the process described in Table 6. The result of this
evaluation will assign an ‘Initial Grade’ as shown in Table 8.

Table 8: Example of an Initial Grade Assigned Based Upon the Levels of Concern Identified

Initial Grade :

Data gaps are ignored at this point and a grade is assigned, based solely on what information is
available. A further evaluation will evaluate any data gaps to determine what level of confidence can be
assigned to augment the initial grade.

H. Are There Missing Data for any Hazard Endpoints?

To better coordinate data requirements with existing regulatory requirements, a process has been
established in the GS™ to evaluate chemicals for data gaps in important hazard endpoints. This process
has been incorporated into the QCAT method. If ‘DG’ is found for one or more of the hazard endpoints,
a further assessment is required.

I. Conduct a Data Gap Analysis

Essentially, if a chemical undergoing the QCAT evaluation is missing data for one or more of the QCAT
hazard endpoints, the impact these gaps may have on the initial grade assigned using available data is
assessed.

The ideal scenario would be to find data to assign a hazard level for each hazard endpoint. In reality
there are chemicals for which no data is available for one or more hazard endpoints, and/or for which the
chemical manufacturer is withholding data as confidential business information.
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The GS® methodology Version 1.2 includes a data gap analysis. The intention of the data gap analysis
and subsequent scoring is to promote and incentivize generation and disclosure of chemical hazard data.
When data are missing and the hazard level for one or more hazard endpoints is unknown, caution is
used when benchmarking the chemical. More complete data sets are required to achieve each subsequent
benchmark score (from red to green).

In essence, the data gap analysis attempts to quantify the confidence in the initial grade assigned to each
chemical. If data exists for all the hazard endpoints, the confidence is high that the impacts to human
health and the environment can be correctly assessed. If there are important data gaps, the confidence in
the assessment decreases substantially. The QCAT is guided by the most current version of the GS® data
gap analysis.

J. Assign a Data Gap Grade to the Chemical

The QCAT data gap process is very straightforward and is explained in more detail in the previous
section ‘Conduct a Data Gap Analysis’. If a chemical is assigned an initial grade F based upon the data
found, no data gap analysis is necessary, as data gaps will not adversely impact the assessment. If,
however, a chemical is assigned any grade higher than an F, the data gap analysis will attempt to
quantify how confident we are in the assessment. Based upon the data gap analysis, a second ‘final”’
grade is assigned. The chemical has now been assigned two grades, a grade based upon the data found
(Initial Grade) and a second based upon data gap analysis (Final Grade).

K. Assign a Final Grade

The assessor has identified two grades, the Initial Grade based upon data found and the Data Gap Grade
based upon the number and importance of any data gaps. Based upon these two grades, the chemical is
assigned a Final Grade by selecting the lower of the two previous grades.

L. Grading Complete!

Congratulations! You have successfully completed the QCAT process. You can now summarize the
grades assigned to all of the chemicals you have assessed using the QCAT. As part of the QCAT
process, summarize the results of a QCAT evaluation for each chemical evaluated into a standardized
format as shown in Appendix 6. The standardized format is based on a similar report used to report the
results from a GS® evaluation. The details of the evaluation are documented and available for sharing
with other interested parties. An example of a completed format for a QCAT evaluation is shown in

Appendix 7.

It is important to understand how to interpret the grades. A chemical could receive a very high grade,
based on what is known about it. However, if data on important priority endpoints are missing, there is
less confidence that this grade actually reflects the potential impact the chemical may have on human
health and the environment.
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Table 9 demonstrates these principles with a real life example. Ecology evaluated several chlorinated
solvents against four fluorinated compounds that were being sold as safer alternatives. The two
compounds listed in Table 9 appear to have the lowest impact on human health and the environment.
Although the fluorinated compound received a better initial grade (B versus C for the chlorinated
compound), uncertainty about the Grade B is greater because data for an important hazard endpoint
(acute aquatic toxicity) is missing. The fluorinated compound’s initial grade has greater uncertainty, as
this chemical has unknown toxicity to the environment and the grade is reduced to Fqq to represent this
greater uncertainty.

Although the chlorinated species received a lower grade ‘C,” data for all of the six priority endpoints are
present for the chlorinated species. Only endocrine activity and carcinogenicity data are missing. The
chlorinated species have data for mutagenicity/genotoxicity, which can give an indication of whether
these chemicals may be carcinogenic. Thus, the lack of a carcinogenicity study for the chlorinated
species is not considered fatal to the evaluation and the grade after considering data gaps remains at ‘C.’

Table 9: Example of Two Halogenated Solvents

Human - Group 1 Human - Group 2 Eco Fate Physical
C|M|R|D]|E|AT|IST|N|SnS|SnR| Irs | IrE | AA| CA | Eo P B | Ex F
Chlorinated DG | L |L|L |DGIM | X |X]| X X X X M X X | vH X X
Fluorinated L L|L L |DG]JL|X|X| X X X | X |DG| X | X | vH X | X
Grades
Initial | Data Gap | Final
Chlorinated C C C

The QCAT does allow incremental improvements, which may be necessary until data for all hazard
endpoints become available. For example, you have two chemicals that have obtained Grades B and C
respectively, based upon available data. However, after the data gap analysis, the chlorinated compound
received a Grade C and the fluorinated compound a Grade Fqq due to data gaps.

If a decision was made between these two chemicals based upon the initial Grade, the fluorinated
compound would be considered a safer choice, i.e., select the chemical with a B grade over the one with a
Grade C. However, upon further data gaps review, very important information is missing for the
fluorinated compound and selection of the fluorinated alternative is actually risky due to the lack of
important data. The user may wish to contract with a toxicological service to conduct a more detailed GS®
assessment. Without additional data, a clear choice cannot be made between the two options. The final
user would decide which chemical to use or, perhaps more appropriately, explore whether other
alternatives are more well-defined and have less of an impact upon human health and the environment.
Until data on all the QCAT endpoints are available, however, the risk of making a choice about a chemical
with unknown hazards cannot be evaluated. Thus, data gaps are important in the evaluation process.
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Appendix 1: Step | Data Sources

Individual Databases:

As mentioned previously, internet resources are available that accumulate information from many of the
Step | lists into a single site. These sites may make a Step | evaluation easier for QCAT users. Detailed
information on how to access each of these sites and obtain data that can be used in a QCAT evaluation
can be found later in this appendix. The four sites of potential interest to QCAT users are:

1. The IUE-CWA, the Industrial Division of the Communications Workers of America’s and the
BlueGreen Alliance (BGA)’s Chemical and Hazard Alternatives Toolbox, ChemHAT.

2. Healthy Building Network’s Pharos Database’s Chemical and Material Library.

The Wercs Green Chemistry Scoring ListTranslator® (LT®).

4. The Interstate Chemicals Clearinghouse (1C2) State Priority Chemicals Resource database. The
sources used to create these lists are Phase 1 authoritative sources.

w

Users should check when the information on these websites was last updated. Any site that is several
years out-of-date should be used with caution. However, if a chemical was identified as a problem in
one of the lists included in these sites, the chemical should be avoided and removed as a potential safer
alternative.

ChemHAT (Chemical and Hazard Alternatives Toolbox):

ChemHAT is a free site created by the Industrial Division of the Communications Workers of America
and the BlueGreen Alliance (BGA). ChemHAT provides recommendations and identifies concerns for
specific chemicals within its database. However, the data used for these recommendations are most of
the same lists used in a Step | QCAT assessment. As ChemHAT is freely available to all users, it is a
great source of authoritative lists and saves the assessor considerable time by providing most of the lists
in one locate. Assessors can access ChemHAT through its main page:

ChemHAT.org

Chemical Hazard and Alternatives Toolbox

Horw | Lewen

The assessor can enter either the chemical name or the CAS number for the chemical of interest. The
formaldehyde CAS number, 50-00-0, is used to demonstrate the availability of information within
ChemHAT. Once the assessor clicks on the ‘Find’ button, the following page appears:
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ChemHAT.org

Chemical Hazard and Attarnatives Toolbox

Hore | Dewoy Aboct ChamwiAY

Formaldehyde
CAR 00D

How can this chamical ..r‘..;n-...‘n-./ R St | Wattes oftuseniine
Tocc 1o Hamans & Anvmals irttates tre Spes - Can caene ritatas e Son AT Cante

T (Lisng Tavw

Conces - Can cowne (o TOINSE Gorve Darmage - Can omome o ,? Avvns TGO - Can toselt 1
o 1A OF Gl b scraes D w0 of ol / tegt
@ W CHTOm 1 gesees (&) o

- '

ChemHAT displaces information on how the chemical can affect health. In the above screen capture,
acute and chronic concerns are identified. If the assessor clicks on the blue highlighted information
‘How do we know’ in the Acute (Short Term) Effects category (red arrow above), the following
information appears:

Data sources

Toxie to Humans & Animals

European Commission

MH311 Tow in comact with skin
US Environmantal Protection Agency

Extremaly Hazardous Substances

Nopul of Korens - Nl | Iatitute of By et Research

| T ot Labeioyy Wy ) Wivw 4
Acute toxicity (dermal) « Category 3 [H311 . Toxic In contact with skin)
Republic af Kores - National Inatitute of Enviconmental Ressarch

Acule toxicity (inhalation) - Category 2 (H330 . Fatal if inhaded)

Rapublic of Kores - Natl Inatitute of Enw el Rennnrch
Acute toxicity (oral) - Category 3 [H301 - Toxio If swallowed|
Gavernment of Québec

Wi

Class D1A - Very toxic material causing immediate and serious toxic effects

The sources identified above are Step | data sources and the data would be used to help identify the level
of acute toxicity concerns associated with formaldehyde. This window can be closed by clicking on the
‘x’ in the lower right corner.

Similar data is available for chronic concerns associated with formaldehyde:
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Data sources
Cancor

Internationsl Agency 1o Resssrch om Cancer. Warld Heatth Ovganization
Group 1: Agent is carcinogenic 10 "—"‘-.l'“
US Dept of Mealth & Muman Services
Known to be Human Carcinogen
U3 Environmental Protection Agency
1868) Group B1 - Probabdle human carcinogen

State of Catifornia Enviconmental Protecton Agency

Cancer

U3 Centers for Disesse Comtrol

Occupatonal carcnogen

Republic of Kotes - Netional insttute of Environmental Research

Carcinogeniotty - Category 1 [M350 - May cause cancer]

This data indicates formaldehyde is a carcinogen and the specific data results can be used in QCAT to
identify a level of concern. By using this single source, however, assessors can obtain carcinogenicity
data from multiple authoritative sources without the need to visit each source individually.

If the assessor scrolls further down the initial results page for formaldehyde, the following information
appears and data is available on formaldehyde’s aquatic toxicity (red arrow):

Inharent Hazards

Plavrnabin - Cawy getel st \ Restricted List - They chammd &
et w v Ty e 218 b3t Surw wn SSemndve Doty
recoTEETEY Tt 11 owe be
3 e

What safer altarmatives are availabde for this chamical?

10 e exposad to Ihik Cheemical
G m i
3 1

By clicking on the ‘How do we know’ link, the following window appears:
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Data sources:
Immediate Harm to Aquatic Ecosystems
Republic of Korea - National institute of Environmental Research

Gl Clmsaticaton ant [ abelieg Y Toaw Chesmacan

Hazardous 10 the aquatic environment (acute) - Category 1 [H400 - Very toxic 1o aquatic life]

Government of Japan

OMS Chanadcatons

Hazardous 1o the aquatic environment (acute) - Category 2

Information from ChemHAT can be used to assign a level of concern. For example, based upon the
information displayed for formaldehyde, it would receive a Grade F based upon the high degree of
carcinogenicity. Assessors should make the effort, however, to fill in as many of the hazard endpoints
as possible. Although ChemHAT contains most of the Step | authoritative sources, it may not contain
all and some of the other, more complete sources listed below should also be reviewed.

Healthy Building Network’s Pharos Database:

Pharos is a subscription site and may not be available to all users. Costs for access, however, are
reasonable and access to the information in Pharos might justify the expense. Although Pharos was
created primarily to improve the quality of building products, the data in its Chemical and Material
Library is useful to QCAT users. Users login to Pharos through its main page:

QOPharos s

Pharos Project

Usemame or Emall: Forgot Password?

Neod 1o Register?
Password:

Fottow Uy Cormact Us

Once the assessor logs in and accesses the site, the following page appears:
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QOPharos

Suldng Pooucts Chemicals and Materals  Hacarss
Oashboard  Thamucals and Maanals
Chemicals and Materials
Showing 1 - 100 of 35.315 results
CAS BN Matsrial Nams Hazard GreenScreen
29113243 rars-1 3 3 Ssesfuoopapens 2 LT-UNK
S157248-7 2 5-Ssi t-mathyietnyl) phanyl}-_-I7.5-bis! 1-methylsthyl phemy Karbanimiooyfamnoi . LT-UNK
poyintiomemnaretstrayintnl of2 4. 5-ins( t-mefysstny-1 3-prenyiens
153155067  _{3-(1-caoprop-2-any - t-oxypropyidimethcxysiyviony-_ {3 t-axoprop-2-amyl s t-cxypropyl] LT-UNK
QAMRIMCHY Sy Loy TSNy SICIINS |
874295531  _-d{Mydraxy-hOp3 8-bead - (rydiroxy-kO ) S-nitrophenyiazo- kN 1- T<{phanylamiro- ANp2- @ LT
raphthaenesfonato] 5 DE3- Nyorory 4042 ydnarp4 O napnitaernyazoai - 7-
FIIT- L-NACIINAISSSUTnAS( G- IICTVOmENs S- ASCChUM TTyarogen
ETIS0S _~CYPERMETHRIN . LT
18304137 ~C-Gluccpyranosice. 1 3.4 S-letrakis-C-2-Tyanosthyi) 5-0-fructofurancsyt 234 & . LT-UNK
tatrakis-O-(2-cyanoettnl)-
113976513 _-O-Glucopyranosics, memyl. polymer with 1 4-Derdsnadicarnoryic acd. 1 2-shanesiol LT-UNK

i 1-metrnyt-t 2-smanediyf Ris{ory Piipropanci], crirane 2 T-axptvsjishancl] and oxydis

Canificatons Dashoowrd Logout
Search term
S0-00-0
Type
Ary type =
Used In Procuct Catagory
Anvy category bt
Has & Al GraenScreen assesament

Typing *50-00-00’, CAS number formaldehyde as an example in the box labeled ‘Search term’ and

hitting ‘Enter’ leads the database to list all entries with *50-00-0" in the CAS:

OpPharos

Dashboars = Chemicols and Materials

Chemicals and Materials

Showing 1.7 of 7 resulls

CASRN

71550-00-0

84650-000
50000

(compound
orouwp)

{compound
group)

50-00-0
(variant)

13150-000

Material Nume

Chromate(1-). bis]3-{i5 B-choro-1-hytreiy- 2-naphthsienyjazsi-4-
Pydroxysenzenesulic (2-1}-, sodum

Cafoe. Coffan arabica, ext
FORMALDEMYDE

Formaldehyde based binders

Formaldenyds compouncs

Feemol

n-Alcohol{ C12.C18wtharsulfates (2-3 EQ)

Clicking on ‘FORMALDEHYDE’ leads to the following:
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LT-UNK

LT
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LT
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Certifications Dashboard Logout

Search tarm
$0-00-0

Type
Any type =i
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= Has a Wl GreenScreen assessment
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oph O ros Bulting Producs Chawscals ang Matersls  Hazards Caicatiors OCashtosd  Logodt

Dashboard  Chamicsls and Matesais [S0-00-05 FORMALDSY

1]
m

[50-00-0] FORMALDEHYDE

O Gereryl Information A vazaros B Compourd Graups C Lite Cycie Ressarch 4 GroenScreen My Project Diste
& vararss Not yet soced 1o any #sts on yoor
projecis
CAS RN: 50-000

Addopoedin -
Used in Product Categories: Therma! Insulation Resilient Flooring Wallboard Ceilings. Adhesives. Toamed-in-Piacs insustion
Acstcsl Calings. Flioorng. Carpet - Tile and Sheet. Carpet Baciing. Composite Wood. THe instaliation Products. MOF
Decorative Laminates Soa00 nsulation Fdeous Soard Insuanon, Minaral Soart Insuiston, Sankat insutation. Foamed-r-—ace
nsuston Compenernts, Waiboad Comporants, Acousticsl Celings Components, Resllent Floorng Achetives, Campet Adhesives
Carpet Treasments. Wood Ficonng Achesnes. Wood Floonng Roofing Membrane Acnesvss. Roofing Memorane AChasie
Componants, Carpet Sacking Components  Counteriops  Engineerad Wood Flooring, Wisil Protection Adhesive 0S8, Plywood
Comp Wood Components. Parsce Bcars. Groet, Tie Instalizson Components (VWeth, Peel & Socx Adhesves. Thin Sess &

Merars, Tie instafation Components (Dry). ACmixes. Sanitary Ware, Tolet Seats. Sanlary Ware Corponenis
Description: Not provded

Website (if applicable). /it syovces

VOC designation: VWOC (Saling point. 15 degress Ceisivs

This page is introductory and provides some information on uses of the chemical. Clicking on the
‘Hazards’ tab along the top provides access to all the hazard data on formaldehyde:

opho rﬁs Budiding Froduchs Charmicales and Materisls sarorss Cartificaions Dasrocao Logout
- = -

Dasihboard  Chemicais and Materisla  [S0-00-0] FORMALDEHNYDE

[50-00-0] FORMALDEHYDE

O Gansnl Information ™ Avazarss B Compound Groups C Lts Cycss Resaarch % GreenSarsen My Project Lists
® artants Not yat added 1o any lists on your
projects
g Addioproject st -
CANCER e"(::: Il Agency for Rsren on Cancer - Cancer Monographs - Group 1. Agent &
. Adc

carcnogenic 1o humans

Owoct Hazards
g’ German MAKX - List of Substances - Pregriancy Risk Group ©

RESPIRATORY @ "0 a0=c - astmagens - Asthmagen (4] - genecaily acospted D

MAMMALIAN 'ﬁ US EPA - Extremnady Harardous Substances - Extramety Mazardous Substances >
EYE IRRITATION ‘? Japan METUMOE - GHS Classifications - Sencus &y9 damage / eyw imttatan - Catagory 2A

o —— —— g’m-E:-CL?&“S Hazard Stataments - M3 14 Causes sovene skin bums and eye 0

Pharos is a certified GreenScreen ListTranslator® and the colors shown agree with the level of concern
identified in GreenScreen® and used in QCAT. Therefore any hazard endpoint in red is likely to be a
higher level of concern than those in orange. Pharos lists one source for each endpoint and identifies
additional sources available. The ‘+11 after ‘Cancer’ (circled in red) indicates there are an additional
11 authoritative sources that reviewed and provided an opinion on cancer. This information is accessed
by clicking on the ‘+11° and the following appears:
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Pharos includes information on several hazard criteria. However, the only one pertinent to a Step | QCAT
formaldehyde assessment is ‘CANCER’ as indicated by the red color. Note the colors used in Pharos align
with the color-coding used in QCAT and GS®. Pharos indicates that formaldehyde is a ‘Group 1: Agent is
carcinogenic to humans’ as identified by the ‘Intnl Agency for Rsrch on Cancer’ or IARC. This indicates
formaldehyde is an ‘LT-1" for ListTranslator category 1, which is equivalent to a GS® Benchmark 1 or
QCAT Grade F.

All information available in Pharos on the cancer hazard endpoint is shown. The information pertinent to
a QCAT assessment includes:

1. Group 1: Carcinogenic to humans (IARC)

Known to be a human carcinogen (NTP RoC)

Group B1 using 1986 Guidelines (IRIS)

Carcinogenic (Prop 65)

Carcinogen (OSHA)

GHS Carcinogenicity Category 1, H350 May cause cancer (Korea NIER)
GHS Carcinogenicity Category 1A (Japan METI/MOE)

Known human carcinogen (US EPA)

© N o g ks~ DN

This data can be used to identify the level of concern for carcinogenicity. According to the information
in Appendix 8, this information causes cancer and needs to be assigned a level of ‘H.” The QCAT user
should note this information in the assessment for formaldehyde and indicate where the information was
obtained, i.e., the Pharos database accessed on a specific date.

Note that Pharos includes data from sources used in the GS® but not in QCAT. This information is
meaningful to its target audience, i.e., suppliers of building materials. Although it is tempting to include
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this information in a QCAT assessment, it is beyond the QCAT’s scope and should be reserved for a
GS® assessment.

The Wercs GreenWERCS:

The Wercs includes an LT® equivalent in their GreenWERCS software package. GreenWERCS users
can enter their products into GreenWERCS system and select an LT® review. A table appears
summarizing results for each chemical in the product similar to what is found in the QCAT and GS®
methods. The chemical will also be assigned a benchmark based upon the data and using the LT ranking
system. The following is an example of a GreenWERCS LT® report:

B NIECS Shate LR = B e?.. ety e Taehes = |
‘ : E ¥ [ ey Groen Screen Assesssmont Tool
GreenWERCS (7)) “
‘ S - (MO0 |
Progust Benshmark 1
Lowest 5coring constituent § §
Souring by waigh Parcent
aiad e =

3130443 VTanns bodsin A S03F 8 O
. 0 —

78017 414 Sitrearmane AZIEM D2 L

30 20507 srveialag ctbents SOl Die L R )

1049145 Tohmeeutnit xt AHEM D1k T M T oo M v e N v v v |

331911 WTEHTH A03E Dic % Uoou by vy |

P03 e it Lo S0 ENYEENE VNN N e NN
)

Deiel ¥90-23-STorspaate 238 = k| b |
Qeizte $30-3)-4Petarnsne - ' oe
Mt TS0 VRSV UEr, SEISN0. CONSOSIY OF o1 SImular Drty

Note that the GreenWERCS uses the same table reporting format as QCAT and the GS®. Any questions
about the final version should be directed to The Wercs, which can be found on the internet at:
www.thewercs.com/applications/green-chemistry-scoring.
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Potential users should be reminded, however, that there is a subscription cost to access The Wercs
services and the information above may only be useful to users who have already paid for The Wercs.

The Interstate Chemicals Clearinghouse (IC2) Database:

The IC2 assembled data is used by three states (ME, MN, and WA) to identify chemicals of concern.
These lists were created as part of a response to legislation passed in each state to identify chemicals of
concern to children, a subset of society specifically vulnerable to chemicals and their impact on human
health and development. This information is available to anyone interested in the sources of the

chemicals identified by each state and may be useful to the QCAT users. Initial access to the IC2
Database appears as:

Membership Chemicals Folicy Chemicais of Concern Hazard Assessments Aiternatives Assessment Pubkcations About IC2

2 INTERSTATE CHEMICALS
CLEARINGHOUSE “

States' Chemicals of Concern - Advanced Search

Choose values from the fields below. Select multiple fields to narrow your search
State

Maine Department of Environmental Protection
Minnesota Department of Health

Washington State Department of Ecology

CASRN - Hold contro/while you click to select multiple values

No CAS Number »
50-00-0 E

; &
50077

50-180

The QCAT user should identify the date the database was last modified. Care should be taken though
that the date agrees with the last time the data sources were also updated in the database. The 1C2
database allows users to either search for specific chemicals or to browse individual state lists. The
QCAT user can search the database either by CAS number or name and can limit the search to either
specific state lists or source lists:
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“You can also search by CAS Registry Number (CASRN) using the text box below. Separate multiple numbers with commas:

Chemical Name - Enter part or all of a chemical's name

Source List - To search a source list that includes multiple sub-lists, you must keep all sub-list check boxes selected. Selecting
the source list check box and removing the sub-list check boxes will return no chemical records.

For more information, this list of sources provides descriptions of these lists and links to the organizations that developed them.
(PDF.

I California's Proposition 65 Program

I~ Canadian Environmental Protection Act Domestic Substances List - Persistent, Bioaccumulative, and Inherently Toxic Chemicals
= EPA Integrated Risk Information System

I EPA National Waste Minimization Program - Priority Chemicals

I” EPA Persistent, Bioaccumulative, and Toxic (PBT) Chemicals Program - Priority PBT Chemicals

I EPA Toxics Release Inventory Program - Persistent, Bioaccumulative, and Toxic (PBT) Chemicals

I~ EPA Voluntary Children’s Chemical Exposure Program

I European Commission - Directive on Dangerous Substances

I European Commission - Existing Substances Registration List

= European Commission Endocrine Disruptors

An example search based upon the CAS number for formaldehyde (50-00-0) and the three state lists
(checked) appears as:

9 INTERSTATE CHEMICALS
{ % CLEARINGHOUSE .- . i

Search Results

1 record returned - search within these results

Search Criteria: Show

Formaldehyde (50-00-0)

States listing this chemical: ME DEP, MN DOH, WA DOE

Lists referencing this chemical:

- California's Proposition 65 Program - Carcinogens

- EPA Integrated Risk Information System Carcinogens - 1986 criteria

- International Agency for Research of Cancer - Known carcinogens

- National Toxicology Program - 11th Report on Carcinogens - Category B reasonably anticipated carcinogens
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This information is similar to what was found in other databases although additional information is
provided as well. The information pertinent to a QCAT assessment includes:

Carcinogen (Prop 65)

2. Carcinogen (EPA IRIS)

3. Known Carcinogen (IARC)

4. Category B ‘reasonably anticipated carcinogen’ (NTP)

=

This data can be used to assign a carcinogenicity rank for formaldehyde. The QCAT user should note
the source and date this information was obtained and proceed with the QCAT assessment.

Step | Authoritative Lists:

Authoritative lists for the endpoints identified in Table 3 are provided below. Few authoritative
government lists currently exist for neurotoxicants, acute aquatic toxicity, vPTs and vBTs, and
endocrine disruptors. Authoritative lists are based on evaluation of only a limited set of the
approximately 80,000 chemicals in commerce. Many chemicals have simply not been tested. The
authoritative lists that follow provide a starting point for identifying chemicals of high concern. For the
QCAT, information will be selected from specific lists and from a few, easily accessible databases,
which require no interpretative requirements. Information from these specialized databases will be
described at the end of this appendix.

Human Health: Carcinogenicity
1. U.S. National Institutes of Health, National Institute of Environmental Health Sciences, National
Toxicology Program (NTP), 12th Report on Carcinogens (ROC).

NTP creates lists of chemicals that have been reviewed for carcinogenic impact. The following
categories are used in QCAT:

a. Known to be Human Carcinogens

b. Reasonably Anticipated to be Human Carcinogens

2. U.S. Environmental Protection Agency (EPA), National Center for Environmental Assessment,
Integrated Risk Information System (IRIS) Database

IRIS, a database created by EPA to assess the risk posed by carcinogenic compounds, contains
several chemical lists that have been reviewed for carcinogenic impact over more than 20 years. The
following categories are used in QCAT:
a. 1999 and 2005 Guidelines:
I.  Carcinogenic to humans
ii.  Likely to be carcinogenic to humans
iii.  Suggestive evidence of carcinogenicity
iv.  Not likely to be carcinogenic to humans
b. 1996 Guidelines:
I.  Known/likely human carcinogen
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3.

c. 1986 Guidelines:
i.  Group A: Human carcinogen
ii.  Group B1: Probable human carcinogen
iii.  Group B2: Probable human carcinogen
iv.  Group C: Possible human carcinogen
v.  Group E: Evidence of non-carcinogenicity

International Agency for Research on Cancer (IARC), Agents Reviewed by the IARC Monographs.

IARC reviews chemicals for carcinogenic impact and places them into several categories. The
following categories are used within QCAT:

Group 1: Carcinogenic to humans

Group 1: Carcinogenic to humans-inhaled from occupational sources

Group 2A: Probably carcinogenic to humans

Group 2A: Probably carcinogenic to humans-inhaled from occupational sources

Group 2b: Possibly carcinogenic to humans

Group 3: Suggestive evidence of carcinogenicity

Group 4: Probably not carcinogenic to humans

@ ~o a0 o

State of California Environmental Protection Agency, Office of Environmental Health Hazard
Assessment (OEHHA) California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act
of 1986) Chemicals Known to the State to Cause Cancer or Reproductive Toxicity.

OEHHA evaluates chemicals for carcinogenic impact and those likely to demonstrate carcinogenic
impact are placed on the Prop 65 list. Presence on the list is indicative of carcinogenicity concerns
and is used within QCAT. Note: caution should be taken that placement on the Prop 65 list is for
carcinogenicity and not reproductive toxicity concerns.

European Commission (EC), Classification and Labeling Inventory (CLP) database, Carcinogens,
Mutagens, and Reproductive Toxicants (EU CMR (2)).

The CLP includes data on chemicals that have been reported for registration under REACH. It also
includes information from previous work including data on chemicals evaluated for carcinogenicity,
mutagenicity, and reproductive impact. Chemicals found to contain sufficient carcinogenic potential
are placed within specific categories. The following categories are used within QCAT:

a. Carcinogen: Category 1A-known carcinogen

b. Carcinogen: Category 1B-presumed carcinogen

c. Carcinogen: Category 2-suspected carcinogen

EC, Enterprise and Industry DG — See consolidated version of Annex | of Directive 76/769 EEC,

which includes Annex | of Directive 65/548/EEC, which was to be replaced by Annex XVII of
REACH on 1 June 2009. (EC CMR (1))
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10.

Annex XVII identifies chemicals reviewed and found to contain potential carcinogenic impact. Any
chemical found to possess sufficient carcinogenic potential needs to be placed within specific
categories. The following categories are used within QCAT:

a. Carcinogen Category 1: Known to be carcinogenic to man

b. Carcinogen Category 2: Regarded as if they are carcinogenic to man

c. Carcinogen Category 3: Possibly carcinogenic to man

EC, Regulation on the Classification, Labeling and Packaging of Substances and Mixtures (CLP),
EC 1272/2008 and subsequent amendments. Originally published in ECB, Annex | of Directive 67-
548-EEC and subsequent amendments/adaptations, known as the Dangerous Substances Directive
(DSD) or Directive on Dangerous Substances (DDS). EU CMR, Table 3.1 and similar information.
Data found in Annex VI, Tables 3-1 & Table 3-2.

Annex VI identifies chemicals that have been reviewed and found to contain potential carcinogenic
impact. Any chemical found to possess sufficient carcinogenic potential is assigned specific risk
and/or hazard phrases. The following risk and/or hazard phrases are used within QCAT:

R45: May cause cancer

R49: May cause cancer by inhalation

R40: Limited evidence of carcinogenicity

H350: May cause cancer

H350i: May cause cancer by inhalation

H351: Suspected of causing cancer

Do 00 o

EC, Risk Substances with EU Risk & Safety Phrases (EU R-Phrases), Commission Directive 67-
548-EEC, Annex I.

Annex | identifies chemicals that have been reviewed and found to contain potential carcinogenic
impact. Any chemical found to possess sufficient carcinogenic potential is assigned specific risk
phrases. The following risk phrases are used within QCAT:

a. R45: May cause cancer

b. R49: May cause cancer by inhalation

c. R40: Limited evidence of carcinogenicity

U.S. Centers for Disease Control, National Institute for Occupational Safety and Health (NIOSH)
Carcinogen List.

NIOSH reviews chemicals for negative potential carcinogenic impacts. If any are found they are
placed on a list of carcinogenic compounds, into different categories. The following categories are
used within QCAT:

a. Occupational carcinogen

b. Identified as potential carcinogen

European Commission’s REACH list of carcinogens is identified in the Candidate List of Substances
of Very High Concern (SVHC) for authorization (listed as EC-REACH SVHCs).
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http://www.reach-compliance.eu/english/legislation/docs/launchers/launch-annex-1-67-548-EEC.html
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:011:0006:0082:EN:PDF
http://www.cdc.gov/niosh/topics/cancer/npotocca.html
http://echa.europa.eu/chem_data/authorisation_process/candidate_list_table_en.asp
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11.

The SHVC list identifies chemicals with sufficient concern to be restricted under REACH. Chemicals
placed on the SVHC list due to carcinogenic concerns are used within QCAT to assign a level of
concern. Note: Only identify those chemicals placed on the SVHC list for carcinogenicity and not some
other hazard concern. Other reasons for SVHC listing will be explained in the relevant hazard criteria.

German MAK - List of Substances with MAK and BAT Values and Categories. Commission for the
Investigation of Health Hazards of Chemical Compounds in the Work Area.

The German MAK reviews chemicals that impact worker health and safety. Any that are found with
identified toxicity concerns are placed into several groups. Chemicals identified by the following
groups are used to establish a level of concern within QCAT:

a. Carcinogen Group 1: Substances that cause cancer in man

b. Carcinogen Group 2: Considered to be carcinogenic for man

c. Carcinogen Group 3A: Evidence of carcinogenic effects

d. Carcinogen Group 3B: Evidence of carcinogenic effects

Human Health: Mutagenicity/Genotoxicity

1.

EC, Regulation on the Classification, Labeling and Packaging of Substances and Mixtures (CLP),
EC 1272/2008 and subsequent amendments. Originally published in ECB, Annex | of Directive 67-
548-EEC and subsequent amendments/adaptations, known as the Dangerous Substances Directive
(DSD) or Directive on Dangerous Substances (DDS). EU CMR, Table 3.1 and similar information.
Data Found in Annex VI, Tables 3-1 & Table 3-2.

Annex VI identifies chemicals that have been reviewed and found to contain potential mutagenicity/
genotoxicity impacts. Any chemical found to possess sufficient mutagenicity/genotoxicity potential
is assigned specific risk and/or hazard phrases. The following risk and hazard phrases are used
within QCAT:

a. H340: May cause genetic defects

b. H341: Suspected of causing genetic defects

c. R46: May cause heritable genetic damage

d. R68: Strong evidence of heritable genetic damage

EC, Enterprise and Industry DG — See consolidated version of Annex | of Directive 76/769 EEC,
which includes Annex | of Directive 65/548/EEC, which was replaced by Annex XVII of REACH
on 1 June 2009. (EC CMR (1)) Data found in Annex VI, Tables 3-1 & Table 3-2.

Annex XVII identifies chemicals that were reviewed and found to contain potential
mutagenicity/genotoxicity impact. Any chemical found to possess sufficient mutagenicity/genotoxicity
potential is placed within specific categories. The following three categories are used within QCAT:

a. Category 1: Known to be mutagenic to man

b. Category 2: Regarded as mutagenic to man

c. Category 3: Suspected to be mutagenic to man
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3. European Chemical Agency’s (ECHA) list of mutagens identified in the Candidate List of
Substances of Very High Concern (SVHC) for authorization.

The SHVC list identifies chemicals with sufficient concern to be restricted under REACH.
Chemicals placed on the SVHC list due to mutagenicity/genotoxicity concerns are used within
QCAT to assign a level of concern. Note: Only identify those chemicals placed on the SVHC list for
mutagenicity/genotoxicity and not some other hazard concern. Other reasons for listing on the
SVHC list will be explained in the relevant hazard criteria.

4. EC, Classification and Labeling Inventory (CLP) database, Carcinogens, Mutagens, and
Reproductive Toxicants (EU CMR (2)).

The CLP includes data on chemicals reported for registration under REACH. It also includes
information from previous work including data on chemicals evaluated for carcinogenicity,
mutagenicity, and reproductive impact. Chemicals found to contain sufficient carcinogenic potential
are placed within specific categories. The following categories are used within QCAT:

a. Mutagen Category 1A: Known to be mutagenic/genotoxic

b. Mutagen Category 1B: Presumed to be mutagenic/genotoxic

c. Mutagen Category 2: Suspected to be mutagenic/genotoxic

5. EC, Risk Substances with EU Risk & Safety Phrases (EU R-Phrases), Commission Directive 67-
548-EEC, Annex I.

The CLP includes data on chemicals reported for registration under REACH. It also includes
information from previous work including data on chemicals evaluated for carcinogenicity,
mutagenicity, and reproductive impact. Chemicals found to contain sufficient carcinogenic potential
are placed within specific categories. The following categories are used within QCAT:

a. R46: May cause heritable genetic damage

b. R68: Strong evidence of heritable genetic damage

Human Health: Reproductive toxicity
Note to user: These data sources are often the same as needed for Developmental, so check both at the
same time.

1. EC, Regulation on the Classification, Labeling and Packaging of Substances and Mixtures (CLP), EC
1272/2008 and subsequent amendments. Originally published in ECB, Annex | of Directive 67-548-
EEC and subsequent amendments/adaptations, known as the Dangerous Substances Directive (DSD)
or Directive on Dangerous Substances (DDS). Data found in Annex VI, Tables 3-1 & Table 3-2.

Annex VI identifies chemicals that have been reviewed and found to contain potential reproductive
impact. Any chemical found to possess sufficient reproductive potential is assigned specific risk
and/or hazard phrases. The following risk and hazard phrases are used within QCAT:

a. H360F: May damage fertility.

b. H360FD: May damage fertility. May damage the unborn child.
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H360Fd: May damage fertility. Suspected of damaging the unborn child.
H360 Df: May damage unborn. Suspected of damaging fertility.

H361f: Suspected of damaging fertility.

H361fd: Suspected of damaging fertility and unborn child.

R60: May impair fertility.

R62: Possible risk of impaired fertility.

SQ Hh o oo

. EC, Enterprise and Industry DG - See consolidated version of Annex | of Directive 76/769 EEC,
which includes Annex | of Directive 65/548/EEC, which was replaced by Annex XVI1I of REACH on
1 June 2009. (EC CMR (1))

Annex XVII identifies chemicals that have been reviewed and found to contain potential
reproductive toxicity impact. Any chemical found to possess sufficient reproductive toxicity
potential is placed within specific categories. The following categories are used within QCAT:
a. Category 1: Known or presumed human reproductive or developmental toxicant

b. Category 2: Presumed reproductive toxicant

EC, Risk Substances with EU Risk & Safety Phrases (EU R-Phrases), Commission Directive 67-548-
EEC, Annex I.

Annex I identifies chemicals that have been reviewed and found to contain potential reproductive
toxicity impact. Any chemical found to possess sufficient reproductive toxicity potential is assigned
specific risk phrases. The following risk phrases are used within QCAT:

a. R60: May impair fertility

b. R62: Possible risk of impaired fertility

. EC, Classification and Labeling Inventory (CLP) database, Carcinogens, Mutagens and Reproductive
Toxicants (EU CMR (2)).

The CLP lists chemicals that have been evaluated for reproductive toxicity as well as carcinogenicity
and reproductive impact. Chemicals found to contain sufficient reproductive toxicity potential are
placed within specific categories. The following categories are used within QCAT:

a. Reproductive Tox. Category 1A: Known reproductive toxicant

b. Reproductive Tox: Category 1B: Presumed reproductive toxicant

c. Reproductive Tox. Category 2: Suspected reproductive or developmental toxicant

. State of California Environmental Protection Agency, Office of Environmental Health Hazard
Assessment (OEHHA) California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of
1986), Chemicals Known to the State to Cause Cancer or Reproductive Toxicity.

OEHHA evaluates chemicals for reproductive toxicity impact and those likely to demonstrate
reproductive toxicity impact are placed on the Prop 65 list. Presence on the list is indicative of
reproductive toxicity concerns and is used within QCAT. Note: caution should be taken that the
reason for placement on the Prop 65 list is reproductive toxicity and not carcinogenicity.
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6. U.S. National Institutes of Health, National Institute of Environmental Health Sciences, National
Toxicology Program (NTP), Health Assessment and Translation (Formerly CERHR). NTP-OHAT
Monographs on the Potential Human Reproductive and Developmental Effects.

NTP creates lists of chemicals that have been reviewed for reproductive toxicity impacts. The
following categories are used to assess level of concern in QCAT.

a. Cat. A: Clear evidence of adverse reproductive toxicant effects.

b. Cat. B: Limited or some evidence of Adverse Effects-Reproductive toxicity

7. European Commission’s REACH list of chemicals ‘toxic for reproduction’ identified in the Candidate
List of Substances of Very High Concern (SVHC) for authorization. (listed as EC-REACH SVHCs)

The SHVC list identifies chemicals with sufficient concern to be restricted under REACH.
Chemicals placed on the SVHC list due to reproductive toxicity concerns are used within QCAT to
assign a level of concern. Note: Only identify those chemicals placed on the SVHC list for
reproductive toxicity and not some other hazard concern. Other reasons for SVHC listing will be
explained in the relevant hazard criteria.

Human Health: Development (including developmental neurotoxicity)

1. EC, Regulation on the Classification, Labeling and Packaging of Substances and Mixtures (CLP), EC
1272/2008 and subsequent amendments. Originally published in ECB, Annex | of Directive 67-548-
EEC and subsequent amendments/adaptations, known as the Dangerous Substances Directive (DSD)
or Directive on Dangerous Substances (DDS). Data found in Annex VI, Tables 3-1 & Table 3-2.
Annex VI identifies chemicals that have been reviewed and found to contain potential
developmental impact. Any chemical found to possess sufficient developmental potential is assigned
specific hazard phrases. The following hazard phrases are used within QCAT:

H360D: May damage the unborn child

H360FD: May damage fertility or the unborn child

H360Df: May damage the unborn child. Suspected of damaging fertility.

H362: May cause harm to breast-fed children.

H360Fd-Suspected of impacting fertility or unborn child

H361d-Suspected of damaging fertility or unborn child

H361fd-Suspected of damaging fertility & unborn child

@ +~o o0 o

2. EC, Risk Substances with EU Risk & Safety Phrases (EU R-Phrases), Commission Directive 67-548-
EEC, Annex .

Annex | identifies chemicals that have been reviewed and found to contain potential developmental
impact. Any chemical found to possess sufficient developmental potential is assigned specific risk
phrases. The following risk phrases are used within QCAT:

a. R61: May cause harm to the unborn child

b. R64: May cause harm to breast-fed babies

c. R63: Possible risk of harm to unborn child
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3. State of California Environmental Protection Agency, Office of Environmental Health Hazard
Assessment (OEHHA) California Proposition 65 (Safe Drinking Water and Toxic Enforcement Act of
1986), Chemicals Known to the State to Cause Cancer or Reproductive Toxicity.

OEHHA evaluates chemicals for reproductive toxicity/developmental impact and any that are likely
to demonstrate reproductive/developmental impact are placed on the Prop 65 list. Presence on the
list is indicative of reproductive/developmental toxicity concerns and is used within QCAT. Note:
caution should be taken that the reason for placement on the Prop 65 list is reproductive toxicity and
not carcinogenicity.

4. U.S. National Institutes of Health, National Institute of Environmental Health Sciences, National
Toxicology Program (NTP), Health Assessment and Translation (Formerly CERHR). NTP-OHAT
Monographs on the Potential Human Reproductive and Developmental Effects.

NTP creates lists of chemicals that have been reviewed for developmental toxicity. Chemicals
assigned the following categories are used in QCAT to assign level of concern.

Category A: Clear evidence of adverse developmental toxicant effects.

Category B: Some evidence of adverse developmental toxicant effects.

Category C: Limited evidence of Adverse Effects-Dev.

Category E: Limited or some of No Adverse Effects-Dev.

Category F: Some evidence of no adverse Effects-Dev.

Category G: Clear evidence of No Adverse Effects- Dev.

D 00T

Human Health: Endocrine Activity

1. European Commission’s REACH list of chemicals ‘other serious concerns specifically for endocrine
activity’ identified in the Candidate List of Substances of Very High Concern (SVHC) for
authorization. (listed as EC-REACH SVHCs)

The SHVC list identifies chemicals with sufficient concern to be restricted under REACH. Chemicals
placed on the SVHC list due to endocrine activity concerns are used within QCAT to assign a level of
concern. Note: Only identify those chemicals placed on the SVHC list for endocrine activity and not
some other hazard concern. Other reasons for SVHC listing will be explained in the relevant hazard
criteria.

Human Health: Acute Mammalian Toxicity

There are few general acute mammalian toxic compounds identified in Step | sources. This is because
category duplicates the chemicals found in the specific categories of carcinogenicity, reproductive
toxicity, PBT, etc. Additional sources are available in Step Il that evaluates toxicity from a broader
perspective.

1. EC, Regulation on the Classification, Labeling and Packaging of Substances and Mixtures (CLP), EC
1272/2008 and subsequent amendments. Originally published in ECB, Annex | of Directive 67-548-
EEC and subsequent amendments/adaptations, known as the Dangerous Substances Directive (DSD)
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or Directive on Dangerous Substances (DDS). EU CMR, Table 3.1 and similar information. Data
found in Annex VI, Tables 3-1 & Table 3-2.

Annex VI identifies chemicals that have been reviewed and found to contain potential carcinogenic
impact. Any chemical found to possess sufficient carcinogenic potential is assigned specific hazard
and/or risk phrases. The following hazard and risk phrases are used within QCAT:

R26: Very toxic via inhalation g. R20: Harmful via inhalation

R27: Very toxic via skin h. R21: Harmful via skin

R28: Very toxic if swallowed R22: Harmful if swallowed

R23: Toxic via inhalation H301: Toxic if swallowed

R24: Toxic via skin H311: Toxic in contact with skin

R25: Toxic if swallowed H331: Toxic if inhaled

Do o0 o
o T -

2. EC, Risk Substances with EU Risk & Safety Phrases (EU R-Phrases), Commission Directive 67-548-
EEC, Annex .

Annex | identifies chemicals that have been reviewed and found to contain potential acute
mammalian impact. Any chemical found to possess sufficient carcinogenic potential is assigned
specific risk phrases. The following risk phrases are used in QCAT:

a. R26: Very toxic via inhalation f. R25: Toxic if swallowed

R27: Very toxic via skin g. R20: Harmful via inhalation

R28: Very toxic if swallowed h. R21: Harmful via skin

R23: Toxic via inhalation i. R22: Harmful if swallowed

R24: Toxic via skin

® oo o

Environmental Health: Acute Aquatic Toxicity

1. European Commission’s REACH list of chemicals ‘PBTs because of ecotoxicity’ identified in the
Candidate List of Substances of Very High Concern (SVHC) for authorization. (listed as EC —
REACH SVHCs)

The SHVC list identifies chemicals with sufficient concern to be restricted under REACH.
Chemicals placed on the SVHC list due to acute aquatic toxicity concerns are used within QCAT to
assign a level of concern. Note: Only identify those chemicals placed on the SVHC list for acute
aquatic toxicity and not some other hazard concern. Other reasons for SVHC listing will be
explained in the relevant hazard criteria.

2. EC, Risk Substances with EU Risk & Safety Phrases (EU R-Phrases), Commission Directive 67-548-
EEC, Annex .

Annex | identifies chemicals that have been reviewed and found to contain potential acute aquatic
toxicity impacts. Any chemical found to possess sufficient acute aquatic toxicity potential is
assigned specific risk phrases. The following risk phrases are used within QCAT:

a. R50: Very toxic to aquatic life

b. R51: Toxic to aquatic life
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c. R52: Harmful to aquatic life

There are currently very few additional authoritative lists available for acute aquatic toxicity. As
additional authoritative lists of chemicals with acute aquatic toxicity become available, they will be
added to the QCAT. Until that point, there are other Step Il data sources available, which will allow
identification of acute aquatic toxicity for the QCAT.

Environmental Fate: Persistent, Bioaccumulative and Toxic (PBT) Substances®?
1. United Nations Environment Programme (UNEP), Stockholm Convention Secretariat Stockholm

Convention on Persistent Organic Pollutants (POPs).

The UNEP identifies lists of persistent chemicals of concern. Presence on any of these lists is
indicative of meeting the persistence criteria and is used to identify a level of concern within QCAT.

The four sources of information include:

List of 12 POPs under the convention.
List of nine new POPs.

List of chemicals in review process.
May degrade to PFOS.

o0 o

U.S. Environmental Protection Agency (EPA), Toxics Release Inventory (TRI) Program, TRI PBT
Chemical List.

EPA's TRI Program has identified chemicals, which meet EPA's persistence criteria. Presence on
this list is used with QCAT to assign a level of concern.

EPA, Persistent Bioaccumulative and Toxic (PBT) Chemical Program, Priority PBT Profiles.

EPA's PBT Program has identified chemicals, which meet EPA's persistence criteria. Presence on this
list is used with QCAT to assign a level of concern.

EPA, National Waste Minimization Program Priority (NWMP Priority) Chemicals List.

EPA's NWMP Program has identified chemicals, which meet EPA's persistence criteria. Presence on
this list is used with QCAT to assign a level of concern.

European Commission/Oslo-Paris Convention (OSPAR), Chemicals of Possible Concern. (listed as
EC/Oslo-Paris Conv.)

OSPAR has identified chemicals, which potentially meet their persistence criteria. Presence on this
list is used with QCAT to assign a level of concern.

3 Note: These are lists of chemicals that meet both the persistent and bioaccumulative requirements. If a chemical appears
on these lists, they are high for both bioaccumulation and persistence hazard endpoints.
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6. European Commission/Oslo-Paris Convention (OSPAR), Chemicals for Priority Action. (listed as
EC/Oslo-Paris Conv.)

OSPAR has identified priority chemicals, which meet their persistence criteria. Presence on this list
is used with QCAT to assign a level of concern.

7. European Commission’s REACH list of PBTs identified in the Candidate List of Substances of Very
High Concern (SVHC) for authorization. (listed as EC — REACH SVHCs)

The SHVC list identifies chemicals with sufficient concern to be restricted under REACH.
Chemicals placed on the SVHC list due to persistence concerns are used within QCAT to assign a
level of concern. Note: Only identify those chemicals placed on the SVHC list for persistence
(typically PBT) and not some other hazard concern. Other reasons for SVHC listing will be
explained in the relevant hazard criteria.

Environmental Fate: very Persistent and very Bioaccumulative (vPvB) Substances™*

1. European Commission’s REACH list of very persistent, very bioaccumulative (vPvB) chemicals
identified in the Candidate List of Substances of Very High Concern (SVHC) for authorization. (listed
as EC — REACH SVHCs)

The SHVC list identifies chemicals with sufficient concern to be restricted under REACH. Chemicals
placed on the SVHC list due to persistence concerns are used within QCAT to assign a level of concern.
Note: Only identify those chemicals placed on the SVHC list for persistence (vPvB) and not some other
hazard concern. Other reasons for SVHC listing will be explained in the relevant hazard criteria.

Appendix 2: Step Il Data Sources

For the purposes of the QCAT, the following databases and information sources will be searched for
specific information, which can be used to grade chemicals undergoing the assessment process. Although
considerable information is available from all of these sources, only specific information will be selected
for review in support of the objectives of the QCAT to limit the level of technical expertise necessary.
Information used from each database will be described in detail at the end of this appendix.

For endocrine disruptors, available government lists are preliminary screening lists that identify prime
candidates for the high concern label; however, these chemicals need further assessment before being
identified as endocrine disruptors with certainty. The same can be said for neurotoxicants. Grandjean
and Landrigan (2008) identified 201 potential developmental toxicants. These chemicals also require
further research to determine if they pose a developmental threat. Since neurotoxicity and endocrine
activity are endpoints of high concern, these “watch” lists are provided as they flag chemicals that may
meet these criteria. While these chemicals are under assessment, avoidance is warranted.

! Note: These are lists of chemicals that meet both the persistent and bioaccumulative requirements. If a chemical appears
on these lists, it is very high for both bioaccumulation and persistence hazard endpoints.
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Databases to be found in Step Il of the QCAT include:

1.
2.

European Chemicals Agency, Classification and Labeling Database (C&L Database).

KEMI, Swedish Chemical Agency’s N-Class Database providing risk phrase information on
environmental hazard classification.

National Library of Medicine (NLM), Hazardous Substances Databank (HSDB).

National Institute of Occupational Safety and Health (NIOSH), Reqistry of Toxic Effects of
Chemical Substances (RTECS).

U.S. Department of Labor, Occupational Safety & Health Administration (OSHA) Occupational
Chemical Database.

ISSCAN: InstitutoSuperiore di Sanita, ‘Chemical Carcinogens: Structures and Experimental Data.’
Additional information may also be available.

The United Nation’s Screening Information Datasets (SIDS), if available.

Grandjean, P & PJ Landrigan, 2006, Developmental neurotoxicity of industrial chemicals, The
Lancet, v.368: 2167-2178.

Information on how to access information within the database will be presented later in this appendix
after the list of data sources for each individual hazard endpoint.

Human Health: Carcinogenicity

1.

The International Uniform Chemical Information Database (IUCLID) dataset, if available.

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.

National Library of Medicine (NLM), Hazardous Substances Database (HSDB).

HSDB may contain information found in Step | sources. However, it may also report data beyond
Step | sources. The assessor should select the 'full record’ option and then search on portions of the
term 'carcinogenicity.' More information on how to search the HSDB for this additional data is in the
following screen-capture section.

National Institute of Occupational Safety and Health (NIOSH), Reqistry of Toxic Effects of Chemical
Substances (RTECS).

RTECS is a toxicological database that contains peer-reviewed information from international
journals, textbooks, technical reports, scientific proceedings, etc. RTECS reports the results of this
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review. For carcinogenicity, RTECS will not provide specific numerical values for evaluation but
evidence on whether or not the chemical of concern demonstrates carcinogenic characteristics.

The assessor should determine from this review whether RTECS provides evidence of carcinogenicity
and to what degree, i.e., strong, moderate, or low. More information is provided in the following
screen-capture section.

U.S. Department of Labor, Occupational Safety & Health Administration (OSHA) Occupational
Chemical Database.

OSHA maintains chemical information relevant to protecting workers and the public in case of an
accidental release. This information can be reviewed to determine if the chemical presents any
carcinogenic concern. Specifically, the database contains a section labeled 'Carcinogen
Classifications," which identifies any carcinogenic concerns associated with the chemical.

Japanese Government National Institute of Technology and Evaluation (NITE) for estimated Risk
Phrases, if available.

NITE evaluates existing information and determines a level of concern for each chemical. The
following levels of concern are used within QCAT:

a. Carcinogenic: Category 1

b. Carcinogenic: Category 1A

c. Carcinogenic: Category 1B

Korea National Institute of Environmental Research (NIER), GHS Classification and Labeling for
Toxic Chemicals.

NIER evaluates data for specific chemicals and identifies an equivalent hazard phrase. This hazard
phrase is used within QCAT:
a. H350: May cause cancer

New Zealand Environmental Protection Authority, Hazardous Substance and New Organisms (HSNO)
Chemical Classifications (GHS-New Zealand).

HSNO evaluates chemicals and ranks them for level of concern. One level of concern appropriate for
carcinogenicity is:

a. 6.7 A: Known or presumed human carcinogens

b. 6.7 B: Suspected human carcinogens

ISSCAN: InstitutoSuperiore di Sanita, ‘Chemical Carcinogens: Structures and Experimental Data.’
Additional information may also be available.

ISSCAN evaluates chemicals and ranks them for level of concern. These rankings can translate into
an equivalent level of concern within QCAT:
a. Ranking = 3: Carcinogenic
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9.

b. Ranking = 2: Undetermined or equivocal
c. Ranking = 1: Non-carcinogenetic

The United Nation’s Screening Information Datasets (SIDS), if available.

SIDS reports the results of studies and other information relevant to carcinogenicity. Typically, the
results are summarized and this information can be reviewed to determine whether evidence of
carcinogenicity exists for the chemical of concern. The assessor reviews this information to determine
the level of concern. More information is available in the following screen-capture section.

Human Health: Mutagenicity/Genotoxicity

1.

The International Uniform Chemical Information Database (IUCLID) dataset, if available.

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.

National Library of Medicine (NLM), Hazardous Substances Database (HSDB).

HSDB may contain information found in Step | sources. However, it may also report data beyond
Step | sources. The assessor should select the 'full record’ option and search on portions of the term
‘carcinogenicity.' More information on how to search the HSDB for this additional data can be found
in the following screen-capture section.

Japanese Government National Institute of Technology and Evaluation (NITE) for estimated Risk
Phrases, if available.

NITE evaluates existing information and determines a level of concern for each chemical. These
levels of concern are used within QCAT:
a. Germ cell mutagenicity: Category 1B

Korea National Institute of Environmental Research (NIER), GHS Classification and Labeling for
Toxic Chemicals.

NIER evaluates data for specific chemicals and identifies an equivalent hazard phrase. This hazard
phrase is used within QCAT:
a. H340: May cause genetic effects

New Zealand Environmental Protection Authority, Hazardous Substance and New Organisms (HSNO)
Chemical Classifications (GHS-New Zealand).

HSNO evaluates chemicals and ranks them for level of concern. One level of concern appropriate for
carcinogenicity is:
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a. 6.6 A: Known or presumed human mutagens

6. National Institute of Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS).

RTECS is a toxicological database that contains peer-reviewed information from international
journals, textbooks, technical reports, scientific proceedings, etc. RTECS reports the results of this
review. For mutagenicity/genotoxicity, RTECS will not provide specific numerical values for
evaluation but evidence on whether or not the chemical of concern demonstrates mutagenic/genotoxic
characteristics. The assessor should determine from this review whether RTECS provides evidence of
mutagenicity/genotoxicity and to what degree, i.e., strong, moderate, or low. More information is
provided in the following screen-capture section.

7. The United Nation’s Screening Information Datasets (SIDS), if available.

SIDS reports the results of studies and other information relevant to mutagenicity/genotoxicity.
Typically the results are summarized and this information can be reviewed to determine whether
evidence of mutagenicity/genotoxicity exists for the chemical of concern. The assessor reviews this
information to determine the level of concern. More information is available in the following screen-
capture section.

8. German MAK - List of Substances with MAK and BAT Values and Categories. Commission for the
Investigation of Health Hazards of Chemical Compounds in the Work Area.

The German MAK reviews chemicals that impact worker health and safety. Any that are found with
identified toxicity concerns are placed into several groups. Chemicals identified can be used to
establish a level of concern within QCAT.

a. Germ cell mutagen 1

b. Germ cell mutagen 2

Human Health: Reproductive Toxicity

Note to user: These data sources are often the same as needed for Developmental, so check for both at
the same time.

1. The International Uniform Chemical Information Database (IUCLID) dataset, if available

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.

2. Japanese Government National Institute of Technology and Evaluation (NITE) for estimated Risk
Phrases, if available.
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NITE evaluates existing information and determine a level of concern for each chemical. The
following levels of concern are used within QCAT:

a. Toxic to reproduction: Category 1

b. Toxic to reproduction: Category 1A

c. Toxic to reproduction: Category 1B

3. Korea National Institute of Environmental Research (NIER), GHS Classification and Labeling for
Toxic Chemicals.

NIER evaluates data for specific chemicals and identifies an equivalent hazard phrase. This hazard
phrase is used within QCAT:
a. H360: May damage fertility or the unborn child

4. New Zealand Environmental Protection Authority, Hazardous Substance and New Organisms (HSNO)
Chemical Classifications (GHS-New Zealand).

HSNO evaluates chemicals and ranks them for level of concern. One level of concern appropriate for
reproductive toxicity is:
a. 6.8 A: Known or presumed human reproductive or developmental toxicants

5. National Library of Medicine (NLM), Hazardous Substances Database (HSDB).

HSDB may contain information found in Step | sources. However, it may also report data beyond
Step | sources. The assessor should select the 'full record’ option and search on portions of the term
'reproductive.’ More information on how to search the HSDB for this additional data is in the
following screen-capture section.

6. The United Nation’s Screening Information Datasets (SIDS), if available.

SIDS reports the results of studies and other information relevant to reproductive toxicity. Typically
the results are summarized and this information can be reviewed to determine whether evidence of
reproductive toxicity exists for the chemical of concern. The assessor also reviews this information to
determine the level of concern. More information is available in the following screen-capture section.

Human Health: Developmental Toxicity (including Developmental Neurotoxicity)
1. The International Uniform Chemical Information Database (IUCLID) dataset, if available

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.
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http://ncis.nier.go.kr/ghs/
http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html
http://www.echemportal.org/echemportal/substancesearch/substancesearchlink.action?pageID=9&fromLink=true&searchActionName=substancesearchonlytype&name=&number=

2. Grandjean, P & PJ Landrigan, 2006, Developmental neurotoxicity of industrial chemicals, The
Lancet, v.368: 2167-2178.

This is a list of 201 chemicals with evidence suggesting developmental neurotoxicity in humans.
Presence on the list is indicative of concern and is used in QCAT for determining a level of concern.

3. National Library of Medicine (NLM), Hazardous Substances Database (HSDB).

HSDB may contain information found in Step | sources. However, it may also report data beyond
Step | sources. The assessor should select the 'full record’ option and search on portions of the term
'developmental.’ More information on how to search the HSDB for this additional data can be found
in the following screen-capture section.

4. The United Nation’s Screening Information Datasets (SIDS), if available.

SIDS reports the results of studies and other information relevant to developmental toxicity. Typically,
the results are summarized and this information can be reviewed to determine whether or not evidence
of developmental toxicity exists for the chemical of concern. The assessor reviews this information to
determine the level of concern. More information is available in the following screen-capture section.

5. German MAK - List of Substances with MAK and BAT Values and Categories. Commission for the
Investigation of Health Hazards of Chemical Compounds in the Work Area.

The German MAK reviews chemicals that impact worker health and safety. Any that are found with
identified toxicity concerns are placed into several groups. Those chemicals identified by the
following groups are used to establish a level of concern for developmental toxicity within QCAT:
a. Pregnancy Risk Group A

b. Pregnancy Risk Group B

Human Health: Endocrine Activity
1. The International Uniform Chemical Information Database (IUCLID) dataset, if available.

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section

2. National Institute of Occupational Safety and Health (NIOSH), Regqistry of Toxic Effects of Chemical
Substances (RTECS).

RTECS is a toxicological database that contains peer-reviewed information from international
journals, textbooks, technical reports, scientific proceedings, etc. RTECS reports the results of this
review. For endocrine activity, RTECS will not provide specific numerical values for evaluation but
evidence on whether or not the chemical of concern demonstrates endocrine activity characteristics.
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http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB
http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html
http://onlinelibrary.wiley.com/book/10.1002/9783527666034
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http://ccinfoweb.ccohs.ca/rtecs/search.html
http://ccinfoweb.ccohs.ca/rtecs/search.html

The assessor should determine from this review whether RTECS provides evidence of endocrine
activity and to what degree, i.e., strong, moderate, or low. More information will be provided in the
following screen-capture section.

European Commission/Oslo-Paris Convention (OSPAR), Chemicals of possible concern identified as
potential endocrine disruptors. (listed as EC/Oslo-Paris Conv)

OSPAR has identified chemicals with potential endocrine disruptors. This list is very brief and may
best be determined by reviewing the Excel spreadsheet summarizing the data for each chemical.
QCAT uses presence on this list to assign a level of concern.

European Commission, Endocrine Disruptor Database. Endocrine Disruptors Screening List.

In 2007, the EC released a database containing 575 chemical substances screened for endocrine
disrupting effects. Chemicals were separated into several categories:

a. Category 1: Known to impair fertility or cause developmental toxicity

b. Category 2: Impairs fertility or causes developmental toxicity

c. Category 3b: Some evidence of endocrine activity

The Endocrine Disruption Exchange (TEDX) Potential Endocrine Disruptors.

TEDX is an organization that focuses primarily on the human health and environmental problems
caused by low-dose and/or ambient exposure to chemicals that interfere with development and
function, called endocrine disruptors. Presence on the list of potential endocrine active compounds is
used by QCAT to assign a level of concern.

EC, EU Community Strategy for Endocrine Disrupters Priority Endocrine Disrupters (EU ED) list.

The EU established a list of chemicals to be evaluated for endocrine activity based upon research
indicating potential endocrine impact and places the chemical into various categories depending on
the evidence available. The categories are used with QCAT to identify a level of concern.

a. Category 1: In vivo evidence of endocrine disruption activity

b. Category 2: In vitro evidence of biological activity related to endocrine activity
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http://www.ospar.org/content/content.asp?menu=00950304450000_000000_000000
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Human Health: Acute Mammalian Toxicity
1. The International Uniform Chemical Information Database (IUCLID) dataset, if available.

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.

2. National Library of Medicine (NLM), Hazardous Substances Database (HSDB).

HSDB may report data beyond Step | sources. In the Table of Contents listing in the HSDB, pages
can often be found titled ‘Non-Human Toxicity Values.” This section may contain data, such as LDs
(the lethal dose that kills 50% of the population) for a number of test animal species. This data can
be used to determine the level of concern within QCAT by comparing these data results with the
Technical Criteria provided within Appendix 8. Information on how to search the HSDB for this
additional data is available in the following screen-capture section.

3. National Institute of Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS).

RTECS is a toxicological database that contains peer-reviewed information from international
journals, textbooks, technical reports, scientific proceedings, etc. RTECS reports the results of this
review. For acute mammalian toxicity, RTECS provide specific numerical values for evaluation such
as LDso for a number of test species. This data can be compared against the Technical Criteria in
Appendix 8 and used in QCAT to assign a level of concern. More information will be provided in
the following screen-capture section.

4. The United Nation Environmental Programme’s (UNEP) Screening Information Datasets (SIDS), if
available.

UNEP collects hazard information on a number of chemicals of concern and publishes the
information collected and reviewed in SIDS. SIDS separates the hazard information into specific
sections and the section on Mammalian Toxicity may contain information such as LDsg values that
can be compared against the Technical Criteria in Appendix 8 and used in QCAT to assign a level of
concern. More information will be provided in the following screen-capture section.

5. Danish Ministry of the Environment’s Environmental Protection Agency (Danish EPA) (Q)SAR
Assessment of chemical properties of substances database.

The Danish EPA conducted an analysis of a wide range of chemicals by evaluating potential hazard
concerns using computer modeling, which compares the structure of unknown chemicals with specific
properties known to cause problems. In this method, if two chemicals contain similar structural
components and the component is known to be toxic in one chemical, it is assumed the unevaluated
chemical will have the same negative impact. This process is called Qualitative Structure Activity
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http://www.echemportal.org/echemportal/substancesearch/substancesearchlink.action?pageID=9&fromLink=true&searchActionName=substancesearchonlytype&name=&number=
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB
http://ccinfoweb.ccohs.ca/rtecs/search.html
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http://eng.mst.dk/topics/chemicals/assessment-of-chemicals/the-advisory-list-for-selfclassification/

Relationships or (Q)SARs. (Q)SAR computer modeling is becoming more widely accepted particularly
in countries that have concerns about animal testing. The Danish EPA has converted its (Q)SAR results
into an Advisory List for Self-classification using the EU’s Classification and Labeling Programme’s
(CLP) risk phrases. These risk phrases can be used in QCAT to assign a level of concern.™

6. U.S. EPA, 2001, Consolidated list of chemicals subject to the Emergency Planning and Community
Right-To-Know Act (EPCRA) and Section 112(4) of the Clean Air Act (CAA). NOTE: This refers
only to the list of chemicals from EPCRA Section 302.

EPCRA Section 302 contains a list of chemicals with known hazard concerns. Within EPCRA and
the CAA, reporting requirements are placed on these chemicals. For the purposes of QCAT, the
presence of a chemical on this list is used to assign a level of concern.

Environmental Health: Acute Aquatic Toxicity
1. The International Uniform Chemical Information Database (IUCLID) dataset, if available.

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.

2. KEMI, Swedish Chemical Agency’s N-Class Database summarizes information on chemicals of
concern.

This database provides risk phrase information on environmental hazard classification. It includes
information found in other sources listed in this document such as the EC Annex | classification results
but can also provide information from additional sources. By searching on CAS number, results are
reported as ‘Aquatic Classification’. This information can be used by QCAT to assign a level of
concern.

3. National Library of Medicine (NLM), Hazardous Substances Database (HSDB). HSDB may report
data beyond Step | sources.

In the Table of Contents listing in the HSDB, a page can often be found titled ‘Ecotoxicity Values’.
This section may contain data such as LCsq (the lethal concentration that kills 50% of the population)
along with similar results for a number of test animal species. This data can be used to determine the
level of concern within QCAT by comparing these data results with the Technical Criteria provided
in Appendix 8. Information on how to search the HSDB for this additional data is available in the
following screen-capture section.

15 Note: Care should be taken to find the English version of this website in case the link breaks. It is available both in English
and Danish.
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http://www2.epa.gov/epcra-tier-i-and-tier-ii-reporting/epcracerclacaa-ss112r-consolidated-list-lists-october-2012
http://www.echemportal.org/echemportal/substancesearch/substancesearchlink.action?pageID=9&fromLink=true&searchActionName=substancesearchonlytype&name=&number=
http://apps.kemi.se/nclass/
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB

4. The United Nation Environmental Programme’s (UNEP) Screening Information Datasets (SIDS), if
available.

UNEP collects hazard information on a number of chemicals of concern and publishes the
information collected and reviewed in SIDS. SIDS separates the hazard information into specific
sections and the section on Aquatic Toxicity may contain information such as LCs values that can
be compared against the Technical Criteria in Appendix 8 and used in QCAT to assign a level of
concern. More information will be provided in the following screen-capture section.

5. European Commission, Regulation on the Classification, Labeling and Packaging of Substances and
Mixtures (CLP), EC 1272/2008 and subsequent amendments. Originally published in ECB, Annex | of
Directive 67-548-EEC and subsequent amendments/adaptations, known as the Dangerous Substances
Directive (DSD) or Directive on Dangerous Substances (DDS). EU CMR, Table 3.1 and similar
information. Data Found in Annex VI, Tables 3-1 & Table 3-2.

Annex VI identifies chemicals that have been reviewed and found to contain potential carcinogenic
impact. Any chemical found to possess sufficient carcinogenic potential is assigned specific risk
phrases. The risk phrases are used within QCAT to assign a level of concern.

6. U.S. Environmental Protection Agency (EPA), Ecological Toxicity (ECOTOX) database.

EPA has collected data on aquatic toxicity and published the results in ECOTOX. Unlike the HSDB
and other similar databases, EPA does not do a technical review of the studies but solely publishes
the results. For this reason, should other sources that have been reviewed conflict with ECOTOX
results, the reviewed studies should be given preference. In the absence of data, ECOTOX provides
an excellent resource on the latest aquatic toxicity studies. ECOTOX results are typically reported in
values such as LCsp which can be compared against the Technical Criteria in Appendix 8 identifying
a level of concern to be used in QCAT. More information is provided in the following screen capture
section on how to access data in ECOTOX.

7. New Zealand Environmental Protection Authority, Hazardous Substance and New Organisms (HSNO)
Chemical Classifications (GHS-New Zealand).

HSNO evaluates chemicals and ranks them for level of concern. Levels of concern appropriate for
aquatic toxicity include:

a. A (algal): Very ecotoxic in the aquatic environment

b. A (crustacean): Very ecotoxic in the aquatic environment

c. 9.1 A (fish): Very ecotoxic in the aquatic environment

d. 9.1 A (other): Very ecotoxic in the aquatic environment

Environmental Fate: Persistence & Bioaccumulation
1. State of Washington, Department of Ecology (Ecology), Chapter 173-333 WAC Persistent
Bioaccumulative Toxics.
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http://www.chem.unep.ch/irptc/sids/OECDSIDS/sidspub.html
http://ec.europa.eu/enterprise/sectors/chemicals/documents/classification/
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http://apps.leg.wa.gov/WAC/default.aspx?cite=173-333-310

Ecology published a list of chemicals that meet the PBT criteria established in the rule. Presence on
this list is used in QCAT to determine a level of concern.

2. Oregon Department of Environmental Quality (Oregon DEQ), Water Quality Division, Priority
Persistent Pollutants (OR P3).

Oregon DEQ established a list of PBT chemicals impacting the state’s waters that have a documented
effect on human health, wildlife and aquatic life. Presence on the list is used in QCAT to determine a
level of concern.

Environmental Fate: Persistence
1. U.S. Environmental Protection Agency (EPA), PBT Profiler.

The PBT Profiler is a computer model created by EPA as a screening tool to predict a chemical’s
potential to persist in the environment. Results are reported in half-lives for various media such as
water, air, soil, and sediment. These half-lives are compared against the Technical Criteria in
Appendix 8 to determine a level of concern in QCAT.

2. The International Uniform Chemical Information Database (IUCLID) dataset, if available.

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.

3. The United Nation’s Screening Information Datasets (SIDS), if available.

UNEP collects hazard information on a number of chemicals of concern and publishes the information
collected and reviewed in SIDS. SIDS separates the hazard information into specific sections and the
section on Environmental Fate may contain information such as half-life values that can be compared
against the Technical Criteria in Appendix 8 and used in QCAT to assign a level of concern. More
information will be provided in the following screen-capture section.

4. Canadian Environmental Protection Agency (CEPA) Domestic Substances List (DSL),
Bioaccumulative and inherently Toxic chemical (PiT).

CEPA evaluated chemicals produced or imported into Canada, the DSL, for hazard concerns and
published their results in both a database and in Excel spreadsheets for specific criteria. One
spreadsheet lists the chemicals that are persistent and inherently toxic to human health and the
environment, abbreviated PiT. Presence on this list is used by QCAT to assign a level of concern.

Environmental Fate: Bioaccumulation
1. U.S. Environmental Protection Agency, PBT Profiler.
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http://www.deq.state.or.us/wq/SB737/docs/P3LTechnicalDetailsFinal.pdf
http://www.deq.state.or.us/wq/SB737/docs/P3LTechnicalDetailsFinal.pdf
http://www.epa.gov/oppt/sf/tools/pbtprofiler.htm
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http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=5F213FA8-1&wsdoc=D031CB30-B31B-D54C-0E46-37E32D526A1F
http://www.epa.gov/oppt/sf/tools/pbtprofiler.htm

The PBT Profiler is a computer model created by EPA as a screening tool to predict a chemical’s
potential to bioaccumulate in the environment. Results are reported in Bioconcentration Factors
(BCF). BCF values from the PBT Profiler are compared against the Technical Criteria in Appendix 8
to determine a level of concern in QCAT.

2. The International Uniform Chemical Information Database (IUCLID) dataset, if available.

IUCLID datasets may be referenced in other sources. However, the assessor may download a copy
of IUCLID 5.6 and determine whether a dataset is available. If a IUCLID data sheet is available, the
document can be evaluated for evidence of carcinogenicity above and beyond the Step | sources. More
information on how to determine if these documents contain additional information can be found in the
subsequent screen-capture section.

3. U.S. Environmental Protection Agency, Ecological Toxicity (ECOTOX) database.

EPA has collected data on aquatic toxicity and published the results in ECOTOX. Unlike the HSDB
and other similar databases, EPA does not conduct a technical review of the studies but solely publishes
the results. For this reason, should other sources that have been reviewed conflict with ECOTOX
results, the reviewed studies should be given preference. In the absence of data, ECOTOX provides an
excellent resource on the latest aquatic toxicity studies. ECTOX results can include BCF or BAF
values, which can be compared against the Technical Criteria in Appendix 8 identifying a level of
concern to be used in QCAT. More information on how to access data in ECOTOX is provided in the
following screen capture section.

4. The United Nation’s Screening Information Datasets (SIDS), if available.

UNERP collects hazard information on a number of chemicals of concern and publishes the information
collected and reviewed in SIDS. SIDS separates the hazard information into specific sections and the
section on Environmental Fate may contain information such as BCFs, Bioaccumulation Factors (BAF)
or log Ko (the octanol water coefficient that reports the level of water solubility and is used as a
surrogate for bioaccumulation) that can be compared against the Technical Criteria in Appendix 8 and
used in QCAT to assign a level of concern. More information will be provided in the following screen-
capture section.

5. Canadian Environmental Protection Agency Domestic Substances List (DSL), Bioaccumulative and
inherently Toxic chemical (BiT).

CEPA evaluated chemicals produced or imported into Canada, the DSL, for hazard concerns and
published their results in both a database and in Excel spreadsheets for specific criteria. One
spreadsheet lists the chemicals that are bioaccumulative and inherently toxic to human health and the
environment, abbreviated BiT. Presence on this list is used by QCAT to assign a level of concern.

Examples of Data from Individual Databases used in Appendix 2
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European Chemical Agency (ECHA) Classification and Labeling Database:

The Classification and Labeling Database (C&L Database) is the result of the European Chemical
Agency (ECHA) compiling all of the classification and labeling data submitted during chemical
registration as required under REACH. ECHA made no attempt to review the submittals and there may
be errors within the database. Since there is no incentive for a manufacturer to report a problem for a
chemical if none exists, this database is potentially a good source for hazard data for chemicals that have
been identified as containing some level of concern.

As the C&L Database has not been reviewed, there is less guarantee that chemicals in the database are
correctly evaluated and there may be chemicals with hazard concerns that are not identified. QCAT
users may wish to evaluate the information in this database for any data gaps remaining after evaluating
other Step Il sources. If a chemical is identified as a concern for any of the remaining hazard endpoints,
the results can be used to define the degree of hazard involved. If there are any conflicts between this
database and other Step Il sources, the other sources may be given greater emphasis as this database has
not been peer reviewed or audited.

55


http://echa.europa.eu/information-on-chemicals/cl-inventory-database

Access to the C&L database is straightforward. The opening page appears as:

Documents library | News and Events | Press | Contact Eingl'ishr

IR

MECHA

EUROPEAN CHEMICALS AGENCY Advanced search »

About Us Regulations Addressing Chemicals Information on Chemicals in our Life Support
of Concern Chemicals
ECHA > Information on Chemicals > Classification & Labelling Inventory > C&L Inventory database n;!_i = 33
C&L Inventory database

This database contains classification and labelling information on notified and registered substances received from manufacturers and importers. It also
includes the list of harmonised classifications.

Notifications and registrations which do not indicate a classification are not included in this release of the inventory
(see C&L Inventory Q&A no. 2).

Further information:
Dissemination website to check if the substance is registered as non-classified.

» More information about the C&L Inventory
» Video tutorial
Learn the search functions and features of the public C&L Inventory

» Understanding the CLP Regulation

Search Classification and Labelling Inventory

Search Criteria
Substance Name (i ]
O starts with... @ Contains (O Matches exactly with...
Other Identifier i ]
J only Harmonised c&L @
Classification Details (i ]
Hazard Class and Category Code(s) Hazard Statement Code(s)
Diss. Gas O H200 O
Expl. 1.1 H201
Physical hazards Expl. 1.2 . H202 .
Expl. 1.3 = H203 e
Acute Tox. 1 n H300 O
Acute Tox. 2 1 H301
BERN: renras Acute Tox. 3 2 H302 2
Acute Tox. 4 v H303 v
Aquatic Acute 1 O EUHO59 O
Aguatic Acute 2 H400
Envioomentat Hiazaees Aquatic Acute 3 ¥4 H401 "
Aquatic Chronic 1 v H402 v

You may select one or more of the above values by using the Control (CTRL) key.

In order to perform a search you need to read through and agree to this legal disclaimer. [

Search Clear

The QCAT user can search for information in several ways but the recommended method is to insert the
CAS number in the line called ‘Other Identifier.” The user MUST also check the small box at the end of
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the sentence ‘In order to perform a search you need to read through and agree to this legal disclaimer.’
Without checking this box, the user cannot proceed to the actual data.

’Formaldehyde’ for example, is typed into the first box ‘Substance Name’ and the ‘Search’ button is
pressed. If there are any questions, the database contains help functions imbedded in the blue circle with
‘1’ for ‘information’ in the center. For example, the help information for ‘Substance Name’ is show
below:

Search Classification and Labelling Inventory

Search Criteria
Substance Name formaldehyde o
() Starts with... @ Contains () Matches exactly with... Help X
; Here you can search using a substance’s
Other Identifier (i) full or partial EC name, Annex VI Index
name or IUPAC name. Please note that
] Search only harmonised substances 0 although all names will be searched, the
Classification Details search results will prioritise and display
Annex VI Index and EC names over
Hazard Class and Category Code(s) Hazard Statement Code(s)| IUPAC names. Therefore, your particular
Diss. Gas N H200 search criterion(a) may not.be v}sible at
11 201 first. Please note that if notifications are
) Expl. 1.1 H201 ]
Physical hazards Expl. 1.2 H202 made using incorrect names (e.g. name
Exbl. 1.3 : H203 of one substance with an_EC number of
another substance), spurious results can
Acute Tox. 1 N H300 be found.
Acute Tox. 2 H301
H h I
i Bacards Acute Tox. 3 % H302 v
Acute Tox. 4 v H303 v
Aquatic Acute 1 ) EUHO059 n
: Aquatic Acute 2 | H400
Environmental Hazards
Aquatic Acute 3 2 H401 2
Aquatic Chronic 1 v H402 v
You may select one or more of the above values by using the Control (CTRL) key.
In order to perform a search you need to read through and agree to this legal disclaimer. ¥
Search Clear

Search Results

The database will conduct a search for the requested information by pressing the ‘Search’ button and
identify any information that meets the desired criteria.
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The search on the word ‘formaldehyde’ yields the following:

Search Classification and Labelling Inventory

Search Criteria
Substance Name formaldehyde o
() starts with... @ Contains () Matches exactly with...
Other Identifier i ]
[ Search only harmonised substances 0
Classification Details (i}
Hazard Class and Category Code(s) Hazard Statement Code(s)
Diss. Gas O H200 O
Expl. 1.1 H201
Physical hazards Expl. 1.2 ; H202 .
Expl. 1.3 5 H203 G
Acute Tox. 1 O H300 O
Acute Tox. 2 H301
Hioaih: Hazands Acute Tox. 3 v H302 -
Acute Tox. 4 v H303 v
Aquatic Acute 1 0 EUHO59 O
A Aquatic Acute 2 H400
Environmental Hazards Acuatic Acita’3 . Ha01 .
Aguatic Chronic 1 v H402 v

You may select one or more of the above values by using the Control (CTRL) key.

In order to perform a search you need to read through and agree to this legal disclaimer. @

Search Clear
Search Results
Showing 1 - 10 out of 363 results Results Per Page 10 % Page 1 1737 I4First 4 Previous Nextp Lasthbl
#  IndexNumber ECNumber CASNumber  Name | View
1 604-035-00-8 404-160-6 4-nonylphenol, rea_ctlon products with formaldehyde a
and dodecane-1-thiol *
reaction mass of: 2,2'-[[(2-
hydroxyethyl)imino]bis(methylene)bis{4-dodecylphenol]
2 604-067-00-2 414-520-4 formaldehyde, oligomer with 4-dodecyl phenol and 2- o
aminoethanol(n = 2) .
formaldehyde, oligomer with 4-dodecyl phenol and 2-
aminoethanol(n = 3, 4 and higher)
3 605-001-00-5 200-001-8 50-00-0 formaldehyde ... % Q
4 605-012-00-5 202-860-4 100-52-7 benzaldehyde a
5 605-021-00-4 294-145-9 91673-30-2 formaldehyde, reaction products with butylphenol Q
= e % X s reaction products of diisopropanolamine with
6 612-254-00-5 432-440-8 220444-73-5 formaldehyde (1:4) Q

Pyridine, alkyl derivs.
Crude Tar Bases
[The complex combination of polyalkylated pyridines

7 648-029-00-3 269-929-9 68391-11-7 derived from coal tar distillation or as high-boiling Q
distillates approximately above 150°C (302°F) from the
reaction of ammonia with acetaldehyde, formaldehyde
or paraformaldehyde.]

reaction product of: acetophenone, formaldehyde,

8 650-018-00-3 406-230 -2 cyclohexylamine, methanol and acetic acid Q
e Formaldehyde, polymer with 2,5-dimethyiphenol, 3-

9 100339592:8 methylphenol and 4-methylphenol =

10 102783-05-1 Urea, polymer with 1,4-butanediol and formaldehyde, a

methylated
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As with Pharos, any listing containing the term ‘formaldehyde’ appears and it is difficult to identify the
chemical of interest. The assessor should use a unique identifier such as the CAS number to find data on
a specific chemical. Instead of searching for the term ‘formaldehyde,’ the assessor enters the CAS
number (50-00-0) in the second line labeled ‘Other Identifier’ and searching yields the following results:
Although all listings containing ’50-00-0" are shown, the listing for formaldehyde is clear. The QCAT

Search Classification and Labelling Inventory

Search Criteria
Substance Name 0
(O Starts with.., @ Contans () Matches axactly with.
Other Identifier 50.00-0 [}
— Search only harmonsad subRtances o
Classification Detalls 0
Hazard Oass and Category Code(s) Hazord Statement Code(s)
Lig Gas ’ H200 ']
Met. Corr. 1 \ Ham
Physical hazards Org. Perox. A y N2032 v
Oy, Perox. 8 . H203 4
‘~| HIN ’)
Hidl
Health Hazards b
P [ad ’-_\ 2 2
. H3I03 .
Agustic Acute 1 9| EUHOS9 -)
Environmental Ha: AUt A 3 H400
Aduot ’9 H401 a
Aquat . H402 .

You may select one or more of the above values by uaing the Control {CTRL) key,

It order to performn & search you need to read through and agree to this legal disdamer. M

Soarch Clear
Search Results
Showng 1 - 7 out of 7 results Reauts Par Page 10 8 Pogn ! i/ Wieat 4APavious fBext? Lawt M)
D T - " 3 AS Iv b N View
z oo . " X (£} trans-3,3-@maethyl-5(2,2, 3 trimathyl-cydopent
603-150-00-0 411-580-3 107896-54-4 Semiel vt d 4
2 605-001-00-5 200-001-8 50-00-0 formaidenyde .. % Q
reaction mass of: 5+(2-cyano-4-nitrophenylazo)-2+(2+
(2-hydroxysthoxy Jethylammo)-4 - mathyl6-
; B0 £ A phenylamanonicatinonitrie
3 $08-050-00-0 429-760-3 5+(2-cyano-4 -nitrophenylazo)-6(2-(2- -8
hydroxyathoxy Jathytamino )4 -maethyi-2+
phenylaminanicotinonitnie
4 616-150-00-0 435-2606 (2R 3S)-N-(3-amino-2-hydroxy 4 -phenybutyi)-N-

s0butyt-4 -nitrobenzenesyifonamide hydrochioride -

Distillates (petroleum), light paraffinic
Unrefined or mildly refined basecl
|A complex combnation of hydrocarbons produced by
vacuum distillation of the residuum from atmaspheric
distillation of crude oll, It consists of hydrocarbons

5 £45-050-00-0 265-051-5 64741.50-0 having carbon numbaers predominantly in the range of Q
C15 through C30 and produces a finished oll with a
viscosty of less than 100 SUS at 100 of (19c5t at 40
oC). It contans o relatively large propoction of
saturated aliphatic hydrocarbons normally present in
this dstilation range of crude oll.]

sodium 2+{2+[2+(dodecyioxy Jethoxy Jethoxy lethyl
sulphate

7 283-481-1 84650-00-0 Coffes, Coffen aradich, ext, A

6 2360910 13150-00-0

Roset search

59



user clicks on the file in the ‘View’ column that coincides with the desired CAS number for
formaldehyde (50-00-0). Clicking on the link in ‘View’ causes the following to be displayed:

Sumemary of Classification and Labelling

Harmonised classification - Armex VI of Segalstion (EC) Mo 1272/ 2008 (CLP Regulation)

tedes hete ey AR Ae— L e L ST
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The above is only a partial list of all of the results. The assessor can identify the hazard codes associated
with formaldehyde using either a weight of evidence or a most conservative approach.

60



The top half of the report provides a summary of the hazard codes and other pertinent information for
formaldehyde:

Vnrmmnad st Aowars V] of Segubatus (F0) S 17777 pel (OLF Reguiams |

Lete e B 7 | gt e e P ® Smmy .~

o S

T St e | Vo T 1 gt S 1T Tahe

R e ]

The database provides hazard and risk codes for acute toxicity and carcinogenicity. If these hazard
endpoints have been satisfied using data from Step | sources, this information may not be useful. As the
database contains information on a wider range of chemicals than those identified in Step I sources,
information on other chemicals will prove more useful. This example, however, indicates the type of
information available and how it is displayed.
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The second half of the report provides information on specific registration dossiers provided to the
European Chemicals Agency as required by REACH:

VO — MBamm AN -0 Dewius (3]

If there are any questions about the source of the information, the ‘View’ column at the end provides a
copy of the report providing the information reported. This information is unlikely to be of interest to the
standard QCAT user but is available if any questions arise.

In addition, the database provides other data not useful to most QCAT users, specifically hazard criteria
like Skin Sensitivity and Skin Corrosion not included in a QCAT assessment. It is mentioned here,
however, so the QCAT user understands what is being displayed and whether or not it would be useful
in a QCAT assessment.

KEMI Swedish Chemicals Agency N-Class Database on Environmental Hazards:

The Swedish Chemicals Agency in collaboration with the European Chemicals Bureau has collected
information on the environmental hazard classification for approximately 7,000 compounds and has
provided this information in its N-Class Database.
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The introductory page for the database appears as:

- Main menu -

Nordic Council of Ministers
in collaboration with
European Chemicals Bureau
presents

Classification strategies

I Substance search I \

I Advanced Search I What is N-CLASS

Manual

il

I All substances site I

I Calculate Aquatic I

Classification of Preparation

Improve the database in order to suit your needs

A simple ‘Substance search’ sends you to a window where the name, CAS number, or other defining
information can be entered:

- Substance search menu - Go'to
Advanced Search Main menu

Name: (Enter part of name)

CAS HNo: ( " beginning of No as by XXX-YY-Z)

EEC No: ( " beginning of No as by XXXYYYZ)
Annex | Index No: (" Dbeginning of No as by ABC-RST-VW-Y)

Using formaldehyde (CAS 50-00-0) as an example, the database will then display whether or not the
compound is found in the database:

- Subwtance yenrch resslt - Hits: 1 l e I Gota
(atermediate list Search string: [CAS No = 50.00.0°) v Mamn i

Please click an a CAS No. for more information on the substance.

CAS No Namn Synonym or Group Name

50-00-0 Formmldehyde formaldehyde .. %
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By selecting the information highlighted in blue, the data are displayed:

- Substance search result - -
Back to the List Print a report Main menu

CAS Ho: S0-000-0 Hame: Formaldehvde
EEC Ho: 2000018 Synonym or Group Hame: formaldehvde ...%
Code Ho: L9 I:I Annex | Index Ho: GOS-001-00-5

Aquatic classification: N.C. Iil Based on: Data I:I
Ozone classification: I:I

Annex | classification: Carc.3; R40 T; R23/24/25 N/TPC: 0 ATP: 22 El
Summary records: 10-12 May 1993 Meeting on environmental effects

27-29 September 1995 Meeting on environmental effects

=

ECBL/81/95-Rev.2, ECBL/59/95-Add.9

A

Comments:

I Application of Criteria I

The GHS classification is provided in the box labeled ‘Aquatic Classification.” Note that that additional
information on other potential toxicity concerns may also be displayed in the box labeled ‘Annex I
classification.” This source of aquatic information may prove useful to complete the QCAT.

Hazardous Substances Databank (HSDB):

The HSDB contains considerable information on the toxicity of specific chemicals. This includes
excerpts from specific sources and detailed information on the specific chemical impacts. HSDB also
displays specific toxicity results, which have undergone technical review and conclusions on certain
toxicity criteria, which will be of use in a QCAT evaluation. The three primary toxicity criteria of
interest are acute mammalian toxicity, acute aquatic toxicity, and carcinogenicity. Information may be
available on other toxicity criteria included in the QCAT; however, these data vary widely from
chemical to chemical and should be used with caution.
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The following is HSDB’s initial page:

US Nanons

TOXNET =

T .
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As an example, the CAS number for formaldehyde (50-00-0) is entered into the ‘Search HSDB’ and the

‘Search’ button pressed.
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Clicking on the blue ‘Formaldehyde’ takes the assessor directly to available data in the HSDB.

HSDB FORMALDEHYDE cassn: 50-00-0 Trus rocord sppaans n muliple databases

Viow racord in another databasa. HSDB - § Downlcad thes Record & Pint ' Select Reoorg B vyLst @ Pemaing
E
VARLESRRENTS g £ FORMALDEHYDE
Show Sefeceed Herms | Cear iy
5 ‘-..,;._mr. Gol:l::eall g CASRN 50-00-0
El Ciomusst Match 1o Secch Temne n]
I & Human Healh Eftacts H H
I ¢ Emamency Madcal Traatinant
O & Anmal Toxcty Studies
O & Melsbohism/ Phamacoknetes
& Pharmacoiogy
Il 4 Enviroomental Fate & Exposure PULL RECORD DISPLAY
Bl & Emaronmants Standargs & Drzplays aif fiekds in the recond
Requiations For other data chek on the Table of Condents
B ¢ ChemicalPhyscal Propertas
Il & Chamicl Safaty & Handling
O &  Oczupatonal Exposyre Standards Human Health Effects:
& ManufactuningUse information
I & Leboeatory Methods
O & Specul Rslecances
O i Synomyms and Wenbéars Evidence for Carcinogenicity:
O % Adminstatve Indormation
Evaluaton There is sufficent swc n far the r",dm There is sufficent
Stow Seiected hers gence = expanmental for e carcinogenicity of formaldehyde Overall evaiuation Formaldehyde is

caronogenic 1o humans (Group 1)

Clicking on the blue ‘Human Health Effects’ line on the left identifies human health data, a portion of
which is shown below:
Evidence for Carcinogenicity:

Evaluation There &5 sufficient evidence in humans for the carcinogenicity of formaldehyde. There is sufficient
evidence in expenmental anemals for the carcinogenicty of formaldehyde Overall evaluation Formaldehyde 15
caronogenic 1o humans (Group 1)

PARC Monographs on the Evaluation of the Carcnogenc Risk of Chermicals to Man. Vol 88 Semmary of Data
Reponed and Evaluaton (Last updated. September 7, 2004) Avaduble fom, as of June 22, 2006

hitp imanographs e ITENGMonographsvolBBvolumess pd! *“PEER REVIEWED™

Cancer Claswfication Group 81 Probable Human Carcmogen
[USEPA Office of Pesticude Programs. Health Effects Davasion, Science information Management Branch
"Chemicals Evaluated for Caronopen: Potental™ (Apal 2008)] **QC REVIEWED™

CLASSIFICATION B1. probable human carcinogen BASIS FOR CLASSIFICATION Based on kmited evidence n
humans, and sufficent evidence in animals. Human data nclude nine studes that show statstically significant
RSSOCATONS Detween ste-speciic respratory neoplasms and exposure 10 formaldehyde or formaldehyde:
containing products. An increased modence of nasal squamous cell carcnomas was observed in long term inhalaton
stuckes in rats and in mice. The classéfication s supported by in vitro genctonicity data and formaldehyde's structural
relationships to other carcinogenic aldehydes such as acetaldehyde HUMAN CARCINDGENICITY DATA Limited
ANIMAL CARCINOGENICITY DATA. Sufficent

[US Emaronmental Protection Agency's integrated Rk Information System (IRIS) Summary on Formaidehyde (50
00-0) Avaldatie from_ as of March 15 2000 hip Hwww epa govies’ “PEER REVIEWED™
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The Table of Contents on the left displays various pages of the report. Data in three specific pages will
be discussed in the subsequent sections.

Acute Mammalian Toxicity: Under ‘Animal Toxicity Studies’, clicking on ‘Non-Human Toxicity
Values’ provides acute mammalian toxicity values of interest for the QCAT evaluation:

Non-Human Toxicity Values:

LD50 Rat oral 100 mg/kg /SRP: percent solution not specified/

[Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition. Wiley-Interscience, Wiley &
Sons, Inc. Hoboken, NJ. 2004., p. 1814] ™PEER REVIEWED™™

LD50 Rat (albine) aral 2020 mg/kg /From table/ /SRP: percent solution not specified/

[Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons. New York,
N.Y. (2001)., p. 5:967] *PEER REVIEWED**

LD50 Rat oral 800 mg/kg /from table/

[Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons. New York,
N.Y_(2001)., p. 5:967] *PEER REVIEWED**

LD50 Rat sc 420 mg/kg

[ITIl. Toxic and Hazardous Industrial Chemicals Safety Manual. Tokyo, Japan: The International Technical
Information Institute, 1988 _, p. 249] **PEER REVIEWED™

LC50 Rat inhalation 0.82 mg/L (1/2 hour)
[Tomlin, C.D.5. (ed.). The Pesticide Manual - World Compendium. 10th ed. Surrey, UK: The British Crop Protection

Council, 1994, p. 525] “PEER REVIEWED**
Note: This screen capture presents only a portion of the data available and is representative of what the HSDB contains

For the purposes of the QCAT, the LCs and LDs toxicity values provided are compared with the
Technical Criteria in Appendix 8 to determine the level of concern.
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Acute aquatic toxicity: Under ‘Animal Toxicity Studies’, clicking on ‘Ecotoxicity values’ provides
acute aquatic toxicity values of interest for the QCAT evaluation:

Ecotoxicity Values:

LC50 /Morone saxatilis/ (Striped bass, larvae) 10 mg/L/48-96 hr; static bioassay
[Environmental Canada; Tech Info for Problem Spills: Formaldehyde p .67 (1985)] **PEER REVIEWED™™

LC50 Oncorhynchus mykiss (Rainbow trout, weight 0.63 g) 118 ppm/96 hr (95% confidence limit: 99.7-140 ppm);
static /37% Al formulated product/

[USEPA, Office of Pesticide Programs; Pesticide Ecotoxicity Database (2000) on Formaldehyde (50-00-0). Available
from, as of May 30, 2006: http://cfpub.epa.gov/ecotox/quick_query.htm *PEER REVIEWED**

LC50 Oncorhynchus mykiss (Rainbow trout, weight 0.81 g) =100 ppm/96 hr; static /18.8% Al formulated product/

[USEPA, Office of Pesticide Programs; Pesticide Ecotoxicity Database (2000) on Formaldehyde (50-00-0). Available
from, as of May 30, 2006: http://cfpub.epa. gov/ecotox/quick_query htm **PEER REVIEWED™*

LC50 Oncorhynchus mykiss (Rainbow trout, avg length 1.5-1.8 in, avg weight 0.5-0.9 g) 207 mg/L/24 hr (95%
confidence interval: 182-236 mg/L), static, 12 deg C, total hardness 42 ppm CaCO3 /Formalin, 37% formaldehyde
gas in water/

[Wilford WA, Invest Fish Control No.18, Resourc Publ No.35, US DOI 110 (1966) Available from, as of May 30, 2008:

http://cfpub_epa gov/ecotox/quick_query htm *PEER REVIEWED™

LC50 Oncorhynchus mykiss (Rainbow trout, avg length 1.5-1.8 in, avg weight 0.5-0.9 g) 168 mg/L/48 hr (95%
confidence interval: 154-183 mg/L), static, 12 deg C, total hardness 42 ppm CaCO3 /Formalin, 37% formaldehyde
gas in water/

Note: This screen capture presents only a portion of the data available and is representative of what the HSDB contains

For the purposes of ecotoxicity review, LCs fish data will be evaluated using the process established
within Washington State’s Dangerous Waste Regulations (WAC 173-303):
‘Fish LCsy data must be derived from an exposure period greater than or equal to twenty-four
hours. A hierarchy of species LCsy data should be used that includes (in decreasing order of
preference) salmonids, fathead minnows, and other fish species.’

For other ecotoxicity data, the species with the most data are assumed to be indicative of the chemical’s
toxic effects. This information can be interpreted using the Technical Criteria for Acute Aquatic
Toxicity in Appendix 8 and directly applied to the QCAT ranking criteria.
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Carcinogenicity: Where available, the HSDB also provides an assessment of whether or not a chemical
is a known or suspected carcinogen. Much of the information in this assessment is pulled from other
sources used in the Step | analysis and may be duplicative. However, the HSDB does include other
sources that may be useful in a Step Il evaluation. For example, the carcinogenicity information on
formaldehyde appears under ‘Human Health Effects’. Clicking on ‘Evidence for carcinogenicity’
provides the following:

Evidence for Carcinogenicity:

Evaluation: There is sufficient evidence in humans for the carcinogenicity of formaldehyde . There is sufficient
evidence in experimental animals for the carcinogenicity of formaldehyde . Cverall evaluation: Formaldehyde is
carcinogenic to humans (Group 1).

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 88 Summary of Data
Reported and Evaluation. (Last updated: September 7, 2004). Available from, as of June 22, 2006:
http://monographs iarc ffENG/Monographs/vol88/volume88_pdf **PEER REVIEWED™™

Cancer Classification: Group B1 Probable Human Carcinogen

[USEPA Office of Pesticide Programs, Health Effects Division, Science Information Management Branch:
"Chemicals Evaluated for Carcinegenic Potential” (April 2006)] *QC REVIEWED™™

CLASSIFICATION: B1; probable human carcinogen. BASIS FOR CLASSIFICATION: Based on limited evidence in
humans, and sufficient evidence in animals. Human data include nine studies that show statistically significant
associations between site-specific respiratory neoplasms and exposure to formaldehyde or formaldehyde-
containing products. An increased incidence of nasal squamous cell carcinomas was observed in long-term inhalation
studies in rats and in mice. The classification is supported by in vitro genoctoxicity data and formaldehyde’s structural
relationships to other carcinogenic aldehydes such as acetaldehyde. HUMAN CARCINOGENICITY DATA: Limited.
ANIMAL CARCINOGENICITY DATA: Sufficient.

[U.S. Environmental Protection Agency's Integrated Risk Information System (IRIS). Summary on Formaldehyde (50
-00-0). Available from, as of March 15, 2000: http://www_epa.gov/ins/ "PEER REVIEWED™*

A2 Suspected human carcinogen.

[American Conference of Governmental Industrial Hygienists TLVs and BEIls. Threshold Limit Values for Chemical

Three out of the four data points identified above are Step I sources although the conclusion from the
American Conference of Governmental Industrial Hygienists TLVS and BEIs is not. This source was
reviewed by experts and deemed worthy for inclusion. Additional sources like this might prove useful
for other chemicals not identified in Step | sources.

Searching HSDB: An easier method for locating information in the HSDB is to click on the complete
record for the chemical being evaluated. This record can then be searched (by pressing the Control key
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and ‘F’ simultaneously) to search out pertinent information for each hazard criteria. Ecology has found
the following keywords (or any portion thereof) useful in evaluating data contained in the HSDB:

e Carcinogenicity e Reproduction

e Mutagenicity e Developmental

e Genotoxicity (used to report mutagenicity results)
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The user may use other keywords that assist in this process.

For example, the full HSDB record for formaldehyde was searched for reproductive hazards using just
the fragment ‘reprod’ in the Control F method described above. The following information was located:

0.2.15.2 CHRONIC EXPOSURE

2) Rallergic contact dermatitis, eczema, and other signs

have been attributed to formaldehyde sensitivity.
0.2.20 REPRODIICTIVE HRZARDS

2} Formaldehyde has not been shown definitely to be
teratogenic in animals. Formaldehyde probably presents
little or no risk as a potential human teratogen.

B} Menstrual disorders have been reported in women
occupationally exposed to formaldehyde, but these
results are controversial. In experimental animal
studies, some effects on spermatogenesis have been
reported.

C)}) Occupational exposure at recommended limits is not
thought to present a reproductive risk. Formaldehyde
exposure among female hospital workers did not correlate
with an increase in spontanecus abortion in one study,
but did correlate in another.

1) Low-birthweight children have been reported in female
workers exposed to urea—formaldehyde resin, but studies
are inconclusive. Formaldehyde appsars toc cross the
placental barrier in mice.

0.2.21 CARCINOGENICITY
0.2.21.1 IARC CATEGORY

Z) IARC Carcinogenicity Ratings for CAS50-00-0 (IARC
Working Group on the Evaluation of Carcinogenic Risks
to Humans, 2006; IARC Working Group on the Evaluation
of Carcinogenic Risks to Humans, 2007; ILARC Working
Group on the Evaluation of Carcincogenic Risks to
Humans, 2010; IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans, 2010a; IARC Working Group
on the Evaluation of Carcinogenic Risks to Humans,

2008; IARC, 2004):
1) Not Listed
0.2.21.2 HUMAN OVERVIEW
Information in this area could be used to fill in the box for reproductive toxicity. Specifically:
e Reproductive toxicity: ‘Menstrual disorders have been reported in women occupationally
exposed...” and ‘... did not correlate with an increase in spontaneous abortion in one study, but
did correlate in another.” and ‘Low-birthweight children have been reported in female
workers.... but studies are inconclusive... appears to cross the placental barrier in mice.’
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This responds to ‘indication of repro/developmental toxicity’ and would qualify as a ‘moderate’ level of
concern.

The same formaldehyde record was searched for information on genotoxicity using the fragment
‘genot’. The following information resulted:
0.2.21.3 LANIMAL OVERVIEW
Z) A&n increased incidence of nasal sguamous cell

carcinomas was observed in long-term inhalation studies

in rats and in mice. The classification of Bl is

further supported by in vitro oxicity data and

formaldehyde's structural relationships to other

carcinogenic aldehydes such as acetaldehyde.

~

2.22 GENCTCXICITY

U.

Z) [Formaldehyde appears toc be mutagenic. The basis for its
genetic activity is its ability to form cross-links in
DNZ and proteins.

E) Formaldehyde is z potent genctoxin and has been reported
to be active in many short-term genetic tests, including
the Ames Salmonella assay and other assays for mutation
using bacteria, chromosome aberrations and sister
chromatid exchanges in vitro and in viveo, and many

assays detecting direct effects on DNA.

This information indicates that formaldehyde has a ‘high’ level of concern for

mutagenicity/genotoxicity. Specifically:

o ‘Formaldehyde appears to be mutagenic.’

e Formaldehyde is a potent genotoxin and has been reported to be active in many short-term genetic
tests...."

By conducting searches like this, the full HSDB record can be evaluated and information pertinent to
assessing specific hazard endpoints can be located. Information may be embedded in the full record and
may not be obvious. It is important to remember that this data would only be necessary if
mutagenicity/genotoxicity or reproductive toxicity are not covered by a Step | authoritative source.

Registry of Toxic Effects of Chemical Substances (RTECS):

RTECS contains data on several toxicity endpoints, which may be of interest to a GS® evaluation.
However, many endpoints require technical expertise to evaluate prior to including in a safer chemical
alternatives assessment. For the purposes of the QCAT, the acute mammalian toxicity and
tumorigenic/carcinogenicity data may prove useful.

Acute Mammalian Toxicity: The RTECS record for formaldehyde contains the following information
for acute toxicity:

ACUTE TOXICITY DATA
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Type of Test Route of  Species Dose

Exposure Observed Data Toxic Effects Reference
LD50 - Lethal dose, Oral Rodent - rat 100 Details of toxic effects FCTOD7 Food and Chemical
50 percent kill mg/kg  not reported other than  Toxicology. (Pergamon Press Inc.,
lethal dose value Maxwell House, Fairview Park,

Elmsford, NY 10523) V.20- 1982-
Volume(issue)/page/year:

26,447,1988
LC50 - Lethal Inhalation  Rodent - rat 203 Peripheral Nerve and  GTPZAB GigienaTruda i
concentration, 50 mg/m3  Sensation - spastic Professional’'nyeZabolevaniya.
percent kill paralysis with or Labor Hygiene and Occupational
without sensory Diseases. (V/O
change Behavioral - MezhdunarodnayaKniga, 113095

convulsions or effect ~ Moscow, USSR) V.1-36, 1957-

on seizure threshold 1992. For publisher information,

Behavioral - see MTPEEI

excitement Volume(issue)/page/year:
18(2),55,1974

The RTECS acute toxicity dose data may prove useful in completing a QCAT evaluation.

Tumorigenic/Carcinogenicity: The RTECS record for formaldehyde contains the following
information for tumorigenic toxicity:

TUMORIGENIC DATA

Type of Route of ~ Species

Test Exposure  Observed Dose Data Toxic Effects Reference
TDLo - Oral Rodent- 109 Tumorigenic - TIHEEC Toxicology and Industrial
Lowest rat gm/kg/2Y carcinogenic by Health. (Princeton Scientific Pub. Co.,
published (continuous) RTECS criteria™® POB 2155, Princeton, NJ 08540) V.1-
toxic dose Gastrointestinal - tumors 1985- VVolume(issue)/page/year:
Blood - leukemia 5,699,1989
etc.....

The determination of whether or not a chemical is determined as tumorigenic/carcinogenic using
RTECS criteria may prove useful in completing a QCAT evaluation.

1 Emphasis added to show reviewer what information to use for making determination.
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Occupational Safety & Health Administration (OSHA) Chemical Database (OCD):

The OCD contains information on the potential exposure concerns related to worker health and safety.
Although the acute toxicity information requires considerable technical expertise, the OCD does identify
chemicals as potential carcinogens.

The Exposure limits section of the report for formaldehyde contains the following information:

OSHA

Exposure Limits
NIOSH

Related Information

PEL-TWA ppm: 0.75

REL-TWA ppm: 0.016

PEL-TWA mg/m3: NA

REL-TWA mg/m3: NA

PEL-STEL ppm: 2

REL-STEL ppm: NA

'PEL-STEL mg/m3: NA

REL-STEL mg/m3: NA

PEL-C ppm: NA

REL-C ppm: 0.1

AIHA Emergency Response
Planning Guidelines -
ERPG-1/ERPG-2/ERPG-3:
1 ppm/10 ppm/25 ppm

PEL-C mg/m3: NA

REL-C mg/m3: NA

Carcinogen Classifications:

IARC-2A, NIOSH-Ca,
NTP-R, OSHA-Ca, TLV-
A2*

'Skin Notation: No

'Notes: SEE 29 CFR
1910.1048

Skin Notation: No

Notes: CARCINOGEN (Ca)*;
15 MINUTE CEILING

IDLH ppm: 20
IDLH mg/m3: NA
IDLH Notes: Ca

Although much of the information on carcinogenicity is pulled from sources used in Step I, additional
information used to determine carcinogenicity may prove useful in completing a QCAT evaluation.

Ecological Toxicity (ECOTOX) Database:

ECOTOX is a major source of ecological toxicity information. However, unlike many of the previous
sources, EPA does not conduct detailed technical review of all of the information included in ECOTOX.
There will be more variability in the quality of data found within. To address this concern, a ‘weight of
evidence’ approach will be used to identify values to be used in a QCAT evaluation. In addition, the
exposure hierarchy described in the HSDB section above (Salmonids followed by fathead minnow,
followed by any other fish species) will be used during data evaluation.
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The ECOTOX opening page appears as follows:

U.S. ENYIRONMENTAL PROTECTION AGENCY

Recent Addsians | Contact Us Search: (All EPA »This Area

You are here: EPA Home = ECOTOX

Quick Advanced
Database Database
Query Query
Welcome to ECOTOX Release 4.0, The ECOTOX (ECOTOXicology) NHEERL / Mid-
database provides single chemical toxicity information for aquatic Continent Ecology
and terrestrial life. Division
Othar Tools &
For information on the latest data releases please see the Recent Additions,  Databases
+ ASTER
View the Quick User Guide (PDF, 2 p. 244 KB) to help get you started, « BSAF data set
» Eco-SSL documents
You will need to turn off pop-up blockers for this site. : S:t':::t Minnow
« PCB Residue Effects
You should consult the original scientific paper to ensure an data 5el' =
understanding of the context of the data retrieved from the ECOTOX . Toxicity/Residue

database.

Qffice of Research and Development | Nationsl Heaith and Envirenmertal Effects Research Laboratory | Mig-Continant Ecalogy Division

EPA Home | Privacy and Securty Notice | Contact Us

http: //cfpub.epo.gov/ecotox/ecotax_home.cfm
Print As-1s

Last updated on March 3, 2014
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The easiest way to request information from the database is to select the ‘Quick Database Query’
Option” which, once selected, appears as:

Home

joreesd Quick Database
Limitations Q ue I"y @

Help Center
P @ select Query
F(r)equet?t Parameters
vogrons Scroll to or click on
Chemical,
Qgick Database Taxonomic, Effect,
uery Publication Years
R Default:
Agvtzr:,r;ed @ Select Report Pi::: Q:,ys
a se Format for Aquatic Data
Query Perform Qi |
Data Scroll to or click on for TerTaciital Dita
lgownloa s Report Format
© Perform Query
Browse Click on Perform
Chemicals Query for Aquatic
Browse Effect Data or Perform
Query for
Browse Terrestrial Data
Species buttons under Key
= Functions box
Send
Comments
_ Clear Selections_ |

Search Tip:Browse Species Index to find the
best input format for your species information.

Kingdom: OAnimals OPlants @Both

Enter either species names and/or species
numbers below. The system allows for both
species names and species numbers to be
entered in the same query. Place each
individual entry on a separate line. To ensure
your final entry is included, end your selection
list with a final return (enter key) .

For name searches:

®Genus/Species Name @ Contains
OSpecies Common Name

O Other Taxonomic O Exact Match
Names

Screen capture continued on next page.
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Clear Selections

Search Tip:Browse Chemical Index to find
the best input format for your chemical
information.

Enter either chemical names and/or CAS
Registry numbers below. The system allows
for both chemical names and CAS numbers to
be entered in the same query. Place each
individual entry on a separate line. To ensure
your final entry is included, end your selection
list with a final return (enter key).

For name searches:
@ Contains O Exact Match

Clear Selections

Search Tip: Browse the Effects Index to find
the best input format for your effects.

O Endpoint O Statistics, O Endpoint

Not No Reported
Reported Endpoint
(NR)
O Accumulation O Cellular [ Mortality
O Behavior O Ecosystem [ Physiology
O Biochemical O Growth O Population
O Reproduction

The screen captures above represent part of the information on the page. As can be seen, there are
numerous ways to request data from ECOTOX. For most chemicals, there is limited information and the
simplest method will work. In this instance, you enter the CAS number in the box labeled ‘Chemical
Entry.” No other changes are needed.
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Using formaldehyde as an example, the entry would look like this:

Clear Selections |

Search Tip:Browse Chemical Index to find
the best input format for your chemical
information.

Enter either chemical names and/or CAS
Registry numbers below. The system allows
for both chemical names and CAS numbers to
be entered in the same query. Place each
individual entry on a separate line. To ensure
your final entry is included, end your selection
list with a final return (enter key).

50-00-0

For name searches:
@ Contains 1 Exact Match

Once the CAS number is entered into this box, the assessor clicks on the ‘Perform Query for Aquatic
Data.” A separate window will open that lists all of the information available in ECOTOX.
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For example:

U.S. ENVIARONMENTAL PAOTECTION AGENCY
ECOTOX: Aquatic Report
USEPANORIMNHEERL - Mid-Contirant Ecology Divialon
E-mak ool supsondend 20y Teeprone 218-520-5226
tis ded that users the ong sckentific paper o ensure an understanding of the context of the data retrioved from the ECOTOX database.
Report Ganerated: Sun Mar 2 2% 33 48 2014
o o Rt 12345676 Nup>  Ralewom Page1ofd
Spsc SciName |Exp. Typs Media Resm Stelo o Bt | Cong | St
! Toas | | Traod ; Signif, View
Spec. Comman || Chem. Obs. Dur, | 1o s Eieg | (edataed) || "V || pal | ool
; Neame | Anal, Lo | (D) i Mons. Acpl. Rt Level
CAS #'Cremical: 50000 - Formatin 2
Alges, Moss, Fungl = . S
Criorococgales RS B (== i PHY [l sessg == |
Groen Algas Order | | —— | =) | Amw | FERWL | ) Doty
| Crlowcoccales || 8 | PW [ PHY == e |
Grown Aigao Order T g |som | (e | Feman | |0 Dot
Desmodesmus | |
S W | POP | F 3480 (350 \w
subspicatus - ECN0 OEC || samas Gasss |
Green Algas u LAS 3 | BMAS 1520) ug/L . . Emm: |
Desmodeamus | .
s W I POO | Fa4en (1420 Vinw
2ubspecatus o | 1as || —3— | EC80 | CEC || quns — || 69564
| Orean Algem e Soeh K50 ! = '*”QELJ ‘ —
Desmodesmus ' | |
S FW_ = | POP | F 3840 (3210 o
s e U ws | 3 2 | DEC E T ol =
Desmodeamus | f
S o | Poe F 4450 (4760 Vo
2ubspecatus - | o5 || 35— | €0 | ,@Q‘ GROR — || 69564
Grvan Aigee Y B B ' rov)| ot ’ =
Cesmodeamus | | |
5 W POS | F 4000 (2740 o
ubspicatus = - ECs0 Dec 09564
Green Alges u LAS 3 | | FOR‘I’. 8550) ug/L ‘ m:
Duesmodeamus |
) Ew [ poe | F a0 (4400 Vew
subspicatus —— || —a- ECS0 | oEC ‘ s ——— || e9s6e
Grean Alges u A3 | 3 | | PORI‘» 5200) ug/L ‘ |Dotatls.
Dusmodesmius ! ! f
5 W POP | F 0610 (4560 Ve
subspicalus = = EC50 | DEC E0584
Groen Algos 7] LAa | 3 | | PORT 9670) ug/l | m.:
Dusmodiamus | f
s Ew | POP | F 6720 (5120 Ve
subspecatus —— | ECS0 | CEC ‘ PORT L ‘ — || o954
Green Al U ws || 3 I || PoRT BRg gt | MI_
| Dessodesmus i | 1
s W POP | F 7410 (4000 Vaw .
e ol v l LA 3 ECS0 | O5C || poar | sasco)ugt [ 9584 Inceainl| |+
12345678 Na>>  Fedeteocia Page1ofd
LAt spdatnd 0n Monday, Meh Mg, 2014
URL: hipichub 000 gowesomsvepon coim

Formaldehyde contains numerous acute aquatic toxicity (LCsp) entries for Rainbow Trout. An excerpt of
this data follows on the next page.
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||2-gglat;zosme:rch Results: <<Prev 1234567 8 Next>> References Page 6 of 9
Spec. Sci. Name | Exp. Type % Resp. Site | oo/ g | Efect | Cone i?g—t:i v
Spec. Common | Chem. | —=== ||Obs.Dur. | “gop || pgo, | Effect (Standardized) . Ref# || oot

Name Anal. Loc (Days) Meas. Appl. Rate =

z:%:; LF.I H‘é 0333 | LGS0 || INC % Fﬁeﬁﬁr& —— | 16902 5=

e | | | e | e | g pme | | e e,

z:%:; 0 e 2 oo | e | gea | Fooooougl | || es7s 52N,

:?r%:; : Sg 4 Lcs0 % NG > 100000 ugllL| —— . H%ﬂs

:::%:; : Elg 4 S % NC > 100000 vg/l)) ——— 344 \E;:;.:ils

:%:; ) Eré 4 e % (QEE%E%} | %ils :
<<Prev 1234567 8 Next>> References Page 6 of 9

Many of the LCsq results can be discarded because the test lasted less than 24 hours (0.333 days). The
remaining tests which lasted anywhere from 1 to 4 days provided results ranging from 1,410 to 320,000
pa/L. However, the low values were found in a limited number of studies and a majority of the results
were in the 100,000 to 200,000 pg/L range. Therefore a value of 150,000 micrograms per liter
(equivalent to 150 mg/L) would be selected for the QCAT as being most representative of the data in
ECOTOX.

ECOTOX also contains information on a chemical’s bioaccumulation factor. As with other information,
the user must determine which BCF values to use. A ‘weight of evidence’ approach as shown in other
examples in this document might be a preferred method. However, if bioaccumulation information
cannot be found in the other sources or confirmatory values are needed, ECOTOX may prove a valuable
source to determine whether or not a chemical bioaccumulates.
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ISSCAN Chemical Carcinogens: Structures and Experimental Data:

ISSCAN is an Italian database which contains information on carcinogen and mutagen potential based
upon technical review of scientific studies and computer modeling input using Quality Structure
Activity Relationship ((Q)SAR) processes. The information is provided in an Excel spreadsheet and
information on both the carcinogenic and mutagenic potential is provided.

The data are presented in a range from 1 to 3 where:
e 3 =carcinogenic or mutagenic

e 2 =undetermined or equivocal

e 1 =non-carcinogenic or non-mutagenic

Some chemicals were not evaluated particularly for mutagenicity due to a lack of data and are identified
as ‘nd’ for ‘no data.’

For example, the ISSCAN provides the following information (additional detail excluded for the
purposes of a QCAT review)

ChemName CAS Canc SALY
Vinyl chloride 75-01-4 3 3

Therefore for the purposes of the QCAT, vinyl chloride would be identified as a known carcinogen and
known mutagen.

Access to the ISSCAN data is via an EPA website.

" SAL = Mutagenicity in Salmonella typhimurium (Ames Test)
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http://epa.gov/comptox/dsstox/sdf_isscan_external.html

The EPA page appears as:

SCENCE & TECHNOLOGY | LAWS & REGULATIONS | ABOUT EPA

Computational Toxicology Research Program ZComa Us @B srare

You are here: £PA Home «» Rasearth & Devenoment « CompTox » D55Tex

SDF Download Page

Abowt D3STox
Wark s Frogress
freguest Quesrtions
Streciece Data Files

Central Feid Definitios
Tade

Azer, Tooh & Nore
55Teos Communiry
Sl Mas
Clotsary of Termm

Help

ISSCAN: Istituto Superiore di Sanita, "CHEMICAL
CARCINOGENS: STRUCTURES AND EXPERIMENTAL DATA"

Brief Descipton: This database orignates from ™e expenence of researchers of T Envronment and Primary Prevercon
Departeent i the feld of SUrutiure-aCTvily relationships (SAR), amed at & % models wiaeh Tcaly predct e
carcimogenciy of chemcald. A oortion of the chemicals has Deen the sudject of cartimogenicty cassficason by various Regulatory
Ageaces and Scoessfic Sodies. The database 533 Deen specficaly desgred as an expert decision wpport 0ok and nciudes these
carcmogencty cassficaton ‘cals” 10 gude the applicaton of SAR spproaches.

Main Coma0s: Romuaido S2agn, emal roeagwils: 1 Cedlia Bossa, emall oeCiz DossaPss. e

Sourte Webite The mam webste source page 5 i Ralan
D e L 2 3mpD datl/ o pho e« 2 338ang- | 8200~ T (R3XAM) Fiii geainen

However, 31 e Domom of ™ Dage. one Can find 3 ok
FPresesganon and Culdince for Use” S e

and 1o the varoxs SSCAN 2ata fles offered for domnioad

Chemicai Structures: S5CAN «3a_1153_135:0108) 2221 73022 pof
DOeta (e XIS SSCAN 32 17551 358 u
SRructure-Activity Relatonships (e SDF): SS5CAN w32 1 153 19508 saf

Resources of Caronogencly D33 o piaiems

PO Bereley Gorosogens Potency Datada TONET (RS datadase CORS from the cusier of woacoiogcs! databases
TOXNETE NT7 INatosal Tosikcology Program. e Tedhmical RepoT numaber & @50 provded]; WAT Omerrationdl Agency for
Research on Cancer). SOC Survey of Compound's which have Deen teied for Cartnogeac Activity, CD-R0M Version 4.0, CMA
Industries Inc ). EINECS (Ecropean nwestery of Existing Commercial Chemical Scbstances).

Data Felds of Particular interest:
> Carcinogenicity results in the four experimental groups most commonly used for the cancer bioassay.

Rat_Male_Canc
Rat_Female Canc
Mouse_Male_Canc
Mouse_Female_Canc

3 = carcinogen
2 « equivecal
1 = noncarcnogen

# Carcinogenicity resuits from the NTP exper (when avalable); the four evidence categories are those used by
NTYP, except in the clder experimentation (see Fitp [/ mp.nehs.dgov/x

Rat_Male NTP
Rat_Female NTP
Mouse_Male_NTP
Mouse_Female NTP

CE « Clear Evidence

SE = Some Evidence

EE = Equivocal Evicence
NE « No Eviderce

DSSTox Note: Since this database has deen deveioped for particular usage in SAR modeling, 2 Includes what we term "simpsfied to
parent” forms of all chemical structures, Le. no salts or complexes represented as such, and no inorganics or organometallics. The
database includes a subset of DSSTox Standard Chemical Fields but does not Include explice stereochemestry in the 20 chemical
representations.

 Rewrnto Top
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The ISSCAN data can be downloaded from the link in the middle of the page (Data (file XLS):
ISSCAN_v3a 1153 19Sept08.xls). The QCAT user can search the Excel spreadsheet by CAS number
for any available data.

Danish Ministry of the Environment’s Environmental Protection Agency (Danish EPA)
(Q)SAR Assessment of Chemical Properties of Substances
The Danish EPA has created a database that contains predictions on the potential toxicity of
approximately 166,000 chemicals. The database predicts toxicity for the following criteria of importance
to the QCAT:

e Mutagenicity e Aquatic environment

e Carcinogenicity e Acute human (oral) toxicity

e Reproductive toxicity

For the purposes of the QCAT, the full (Q)SAR database will not be used but a subset of more than
30,000 substances for which GHS classifications have been estimated. These GHS results are directly
comparable to the GHS criteria included in the Appendix 8 of QCAT.

PBT Profiler:

The U.S. EPA has developed a system for assessing chemicals for persistence and bioaccumulation
when experimental data are absent. This system, the PBT Profiler, is used as screening tool to estimate
persistence and bioaccumulation criteria and should only be used when other sources of information are
not available.

The initial screen of the PBT Profiler appears as:

Using the PET Profiler Persisturt Bicacuumutve, avd Tunic Profles Eatimuted bt Organie Chomeals About

Sacsline sanding Methodology

Esarrey PBT Profiler Criteria
e A Component of OPPT's Anonymity & Security
P2 Framowork Definitions
Ralated Links Assessing Chemicals in Tarims of Use

the Absence of Data Chemicals That

Can’t be ProfMed

Ihe PBT Profiler was developed as a voluntary screening tool 1o identify Pollution Prevention (P2) oppormunigies for chemicals without expesimental data.

S Comments
¥

Users of the PBT Profiler acknowledge that they have read and accept the Terms of Use

NOTE: The estimation modules used by the PBT Profiler have been updated. Some chemicals may produce different profiles then in prior versions.

For a full list of updates see the “"What's new” section,

Developed by the Environmental Health Analysis (:ru:c under comtract jo the LMWQWMMMﬁ LS. Enviro

Covnuter Res s Donated dv SRC. Ins ¢ Undated Sentember 4
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http://www.iss.it/binary/ampp/cont/ISSCAN_v3a_1153_19Sept08xls.1222179121.zip

Clicking on ‘Start the PBT Profiler’ takes you to the following page:

Purpose of the PBT Profiler:

Identifying materials that may need additional technical evaluation for Persistence,
Bioaccumulation and Toxicity characteristics.

1. The PBT Profiker is & predictive screening tool to be used when dati are not availsble,  More information
2. For wechnical reasons, there are certain chemicals (or chemical classes) that should not be profiled with the PBT Profiler.  More information

3. The PBT Profiler is a screcning tool, PBT cstimations rendered by the PBT Profiler are not sufficient for definitive PBT determinations. The PBT Profiler is a rescarch, not
regulatory, tool to identify chemicals that may need fusther evaluation for potential Pemsistence, Bioaccumulation and Toxicity characteristics,.  More nformation

4, EPA does not use the PBT Profiler to assess and identify new chemicals submitted as PreManufacture Notices (PMNs) under the Toxic Substances Control Act, as being in
the New Chemicals Category for Persistent, Bioaccumulative, and Toxic Chemicals. Professional judgment of EPA OCSPP subject matier experts is used 1o assign PBT
concem levels to PMNs. The PBT Profiler does contain the same computer models used by EPA to screen PMN for “P”, "B", and aquatic *T*. However, w assign PBT
concern levels to PMNSs, human health T is determined by EPA OCSPP human health experts using nearest analog analysis and is based on chronic ol systemic toxicity
10 humans, mamemals, and birds. Aquatic toxicity is not a driving factor for PBT *Toxicity" concem because food chain transpost i the exposure rouse of concem for PBTs.

To continue using the PBT Profiler, piease acknowledge that you have read and understand the issues and considerations discussed above:

(1 have read and understand he issues and discussed above )

Rewm o Home Page
NOTE: The estimation modules usod by the PBT Profilor have been updated. Some chemicals may produce different profiles then in prior versions.
“What's new" section.

For a full list of updates see the

Cuwn Knmmu Donated by SRC. Ini, Ver 2 000 lad Lbdaml Scpmdn 4, 2012

Agreeing to the issues and considerations takes you to the following page:

Methodology - Critena + Defireticng + Chamicals That Sheuld Nez be Profiled

Home Start a Mew Profile Resuits Terms of Use Satunty

Before running the PBT Profiler:

1. Determine the structure of the chemical you want to profile. Also have a chemical name and ID number (preferably a CAS Registry number) available.

2. Estublish if any persistence, biosccumulation, and toxicity data are available for your chemical, Chemicals with experimental data should not be profiled - the PBT Profiler s
a screening-level predictive tool.

3. Read und acknowledge the PBT Profiler Terms of Use

NOTE: The estimation modules used by the PBT Profiler have been updated. Some chemicals may produce different profiles then in prior versions.
For a full list of updates see the "What's new" section,

nalysis Center under contract ko the Office of Chemical Safery and Pollution Prevention , U.S. Environmental Protection Agency
Congrcter Resowrces Dunated by SEC, lac. Ver 2000 Last Updated Seprevber 4, 2012
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You may now actually start the PBT Profiler.

Msthadology * Cntariz * Definidore * Chemicals That Shoud Not be Profiled |

Home . SsyvabemProfle - Resus  TemsofUse - Ssarty W
Start a New Profile

Users of the PBT Profiler acknowledge that they have read and accept the Terms of Use
To start using the PBT profiler, enter a CAS Registry number or other identifier,

Then, click on the ‘Lookup’ button to continue. ~* °° (Lookup)
Need "'ﬁ? W m-#gnun
Exanples Wht the BT Prufilet looksn function dos
NOTE: The estimation modules used by the PBT Profiler have been updated. Some chemicals may produce different profiles then in prior versions.
Fora full list of updates see the "What's new” section,

Developed by the Environmental Health Anglysis Center under contract to the Office of Chemicel Safety and Pollution Prevention , U.S. Environmental Protection Agency

Conputer Resvurces Donated &y SRC, Iuc, Ver2000  lasw Upduted September 42012

Using formaldehyde as an example, enter its CAS number into the box and click on ‘Lookup’. The
following page appears:

Mathodology ' Cateria * Definimors © Chemicals Thar Showd d Not be Profiled

_Home Scat 3 MNaw Profile Reaulrs Terms of Lise Secumty
Data Entry

Estimate the persistence, bicaccumulation, and toxicity of Formaldehyde by starting the PBT Profiler
Or
Build the list of chemicals to be profiled by adding another CAS Registry number or other identifier: { Lookup )

List of Chemicals to be Profiled
# CAS Number Name SMILES

1 50.00.0 Formasehyde L 0=C 00k

NOTE: The estimation modules used by the PBT Profiler have been updated. Some chemicals may produce different profiles then in prior versions.
For a full list of updates see the “What's new™ section,

Developed by the Environmental Health Analysis Center under contract to the Office of Chemical Safety and Polltion Prevention . U.S. Environmental Proection Agency

Computer Resowrces Donated by SRC Iuc. Ver 2000  Last Updated Septamber 4, 20)2
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Search for data on multiple chemicals by entering information on a second chemical and pressing
‘Lookup’ or look at the report on a single chemical by selecting the ‘Start the PBT Profiler’ option,
which produces the following:

Black aad whic
Persistence Bioaccumulation Toxkcity

S50-00-0 Formaldehyde

PBT Profiler Estimate = P8
Hall-Lige Percent in Fish ChY
Media (days) Each Medium BCF (mg)
Water 15 — 15 32

Soll L1 —— 54
Sediment i 0%

Alr 1.7 (L

O=CH;
P2 Considerations and more information

Based oo its strocture, this chemical may belong w the Aldehydes (Exvironmental Toxiclty) caegory. Members of this caicgory may have pocestial concems shown, Maore
mformagon and criegory definikions

Seart 2 New Profle Add Nore Chermrea’s to Your Profile
The PBT Profiler Revulis e avaslabide Sor 20 mumules

NOTE: The estimation modules used by the PBT Profiler have been updated. Some chemicals may produce different profiles then in prior versions
For a full list of updates see the "What's new” section,

1o the Office of Chemical Safety and Pollution Prevention . US
SR, bay Ver 2000  Lour Updated Septeniier 4, 2002

Various media including water, soil, sediment, and air display persistence results. When considering
whether a chemical is persistent, it would be appropriate to consider what media is mostly likely to be
the major factor for the chemical under evaluation. In the case of formaldehyde, the half-life values for
water and soil are most important as these two media account for 97% of the media in which it is
distributed. Sediment and air comprise only 3% and their half-life values are less likely to impact
whether or not formaldehyde is persistent.

In addition to persistence, the PBT Profiler also includes information on bioaccumulation and toxicity.
The bioaccumulation tendency is displayed as a projected bioaccumulation factor (BCF). This
information may prove useful in filling in any gaps that remain for these criteria. The toxicity values,
however, cannot be translated into a level of concern using the DfE criteria and therefore are unlikely to
help in the chemical assessment.

1. EU Risk Assessments (RA):

The European Commission maintained a list of chemicals that have undergone or are undergoing the
risk assessment process. Many of these reports can be found in the Classification and Labeling
Database. The assessor may wish to conduct an internet search to see if an EU Risk Assessment was
completed for the chemical of interest. If a risk assessment has been completed for a chemical of
interest, additional data reviewed during the process by experts in the various toxicity criteria and the
conclusions reached may prove useful in filling any remaining data gaps. The EU uses a standardized
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format for all risk assessments which makes access to information easier. The following is a page from
the EU RA for trichloroethylene which demonstrates the overall structure:

324 Secondaty POLSOIMIET. | . .o emem e oo esea e seas e reet e e es e et e en et a et e 79
3.3 RISK CHARA T E R S A TN et e e 80
331 Aguatic compartment (including sediment). . .. 80
310 WRBRT et e .. 80
33.1.1.1 Fuisk characterisation for dichloroacetic acid ... .. 81
33.1.2 Risk characterisation for WWTP ... .. 81
3313 Sediment .. ... .. 82
332 Terrestrial compartment. ... 2
3321 Risk characterisation for dichloroacetic acid. ..o 2
333 AMMOSPIEIE e e e e m et et A et et 83
334 Secondary POLSOIMINT. ..ot reeceecmees e e e et oo as et eana e e ee s esemesteceae et et e e cemen 84
4 HUMANHEALTH .o ettt e oo et 83
4.1 HUMAN HE AL TH 0 T T T e s e 85
41.1 Exzposure assessment ... .. 85
4111 General discussion.......... .. 85
4112 Occupatioﬂa] ERPOSIIE. ..o ceceemenece . 85
41.1.2.1 Manufacture of trichlorcethylene . 86
41.1.22 Recycling trichloroethylene .. 88
41.1.23 Metal cleaning ... 88
41124 ABESIVES oo et et e 4]
41.1.2.5 Use as an imtermediate ..o 2
41126 Summary. ... 93
4.1.1.3 ConSMmMET BEPOSTIIE . ..coiiiieiiaeeces e reemessemes rees s eammeeseremeas 95
41.1.3.1 Exposure to trichlorcethylene from cloth cleaning . 95
4.1.14 Humans exposed via the environment ... . 96
4.1.1.5 Combined EXPOSIIE ...ttt e es et saeme e e em st et ettt st emeee o7

41.2 Effects assessment: hazard identification and dose (concentration) - response (effect)
BSSEETIIRIIE ..ot ce et c et ettt £ e eae e ts et e et e 98
4121 Toxicokinetics. metabolism and distribution og
41.2.1.1 Studies m amimals ... e 98
41.212 Studies m hemans ... 112
41213 Summary of toxicokinetics.... 119
4122 Acute ety oo .. 119
41.221 Stucies m ammals ... e 119
41.222 Studies 51 MBS ..o e e 129
41223 Summary of acute toxicity. 139
4123 Dmmtation .o 140
41.23.1 Studies m amimals ... 140
41.232 Smdiesin MWMans .. 141
41.233 Summary of skin and eye imritation ... 142
4124 Cotmosivity .o oo eccne e cenees .. 142
4125 Sensitisationl................ 142
41251 Studtesmamimals 142
4.1.2.5.2 Studies m BIMIIAIIS oo e 143
41253 Summary of sensitisation. .. .. 144
4.1.2.6 Repeated dose tomicity......__.._... .o 144
41.2.6.1 Studies in animals_.. .. 144
41.2.62 Studies 51 MIBIANG ..o et e 161
41.2.63 Summary of effects of repeated exposure . 188
4127 Mufagemieity. ..o .. 190
41271 Invifro studies .. ... 190
41.272 Drosophila .......... .. 195
41273 Invivotests...... .. 195
4.1.2.7.4 Human genotoxicity.......... ... 200
41275 Summary ofgenotmucﬂj, ... 202
4128 Cam’.ﬂoamﬂy ................................ .. 203
41281 Studiesimamimals 203

The RAR includes an evaluation of human health and environmental toxicity including many of the
QCAT criteria including:
e Biodegradation e Mutagenicity
e Bioaccumulation e Carcinogenicity
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e Aquatic toxicity e Reproductive toxicity
e Acute mammalian toxicity

At the end of each toxicity criteria, the RAR typically either selects a value culled from the scientific
data or reaches a conclusion, which may be useful to the QCAT process.

Chapter 4 deals with mammalian toxicity and includes a number of hazard criteria of interest. At the end
of each section, the RAR summarizes what can be learned from the evaluation. Information in these
summary sections may be useful when assigning a level of concern for specific hazard endpoints.

For example, Section 4.1.2.8 deals with carcinogenicity and subsection 4.1.2.8.3 ‘Summary of
carcinogenicity studies’ summarizes carcinogenicity conclusions that can be obtained from the previous
discussions. Continuing with trichloroethylene as an example, the following information was copied
from the end of the RAR section on carcinogenicity (page 231):

CH&PTER 4. HUMAN HEALTH

in support of category 1. underlined the ewvidence for kidnev tumours in humans and the
consistency with the S-(1.2-dichlorovinyl)-L-cysteine (DCVC) metabolic pathway and the
observation of a different spectrum of somatic mutations 1n kidney tumours of trichloroethylene-
exposed compared to unexposed patients.

A clear majority of the Specialised Experts recommended that classification of trichloroethylene
as a category 2 carcinogen 1s warranted, based on ewvidence in one ammmal species, namely
tumours i the rat kidney, supported by epidemiological data showing an association between
exposure and kidnev tumours and non-Hodgkin's lymphoma in humans. Some Specialised
Experts stated that genotoxicity and metabolic/biochemical findings added to their concern. One
expert mamtamed that category 1 was appropnate, one preferred category 3 but accepted the
majorty View.

The summary information like ‘A clear majority of the Specialised Experts recommended that
classification of trichloroethylene as a category 2 carcinogen is warranted...”’ can be used by the
assessor to identify a level of concern.

Unlike the sources in Step I, more searching is needed to determine the conclusions reached by the
experts and reported in the RAR. In some instances, no distinct conclusion was reached. It is not
expected that any of the details in the RAR would be used for the purposes of the QCAT if no
conclusion was reached. Where such information is found, however, it may be useful in filling any data
gaps which exist after a review using Step I sources. The QCAT review is limited to this level of review.
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2. IUCLID Datasheets:

IUCLID datasheets give the user access to data submitted to the EU on specific chemicals. This
information may be available from several sources. The assessor may download a copy of the IUCLID
database which includes information submitted on specific chemicals. In addition, IUCLID datasheets
may be provided, if available, in the European Union’s Classification and Labeling database. Assessors
may also access [IUCLID datasheets through the OECD’s Global Portal to Information on Chemical
Substances, also known as eChemPortal.

eChemPortal provides access to many sources of chemical data and is a valuable tool used by assessors
conducting a complete hazard assessment like the GreenScreen. Assessors conducting a QCAT should
be careful to limit their review to Step Il sources, one of which is the EUCLID datasheets.

The following shows the initial eChemPortal page:

@) OECD =

The Global Portal to Information on Chemical Substa 1C/ 3

eChemPortal ﬂ
» Home Substance Search

Number:

EC, IUBMS, MIT N or WA Mumber

» Extenison of the Portal Make sure you include the numbes saparnt

Chemical name or synonym:

|TSeatd1 ] Reset Filter by type of information

Extreme care should be taken in using the data reported in these datasheets, however, as data presented
may not have undergone any peer review. As companies who have a vested interest in the chemical
submitted the data, caution should be used in interpreting these results.

eChemPortal allows the assessor limit data sources. Clicking on the ‘Filter by type of information’ (red
arrow above’, the following appears:
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http://iuclid.eu/
http://iuclid.eu/
http://clp-inventory.echa.europa.eu/

Engish =)

@) OECD

The Global Portal to Information on Chemical Substances ((') eChempPortal

wCwrmbart sl - |
+Sheve Filter by Type of Information
Mimbes:
0000
s
ezt X3, e, fuese: w1

Chmsmnc al patme we syminyin |

SR P——

Po dhmd A * a Shacsil

IO N — Typer 3

FOMA O EM
w vopm ol s aba b e s LAt
mall
R Wyl
S0 s
INCHEM
LMK JEcon

NICNAS Oty RS ¥ (

EC0 1V Vi OECD SIDS 1oLl
S0 P P

I CIMP Caatpnt, S £ 181

15 FFA 555

Stk A Dbt AR

[ Searsh | vesen

Making sure only the ‘OECD SIDS IUCLID’ button (red arrow) is the only one selected restricts the
search solely to [IUCLID information. The CAS number is entered in the ‘Number’ slot and ‘Search’
clicked. Using the CAS number for formaldehyde as an example, the following information appears:

@) OECD

Engea =]

é"b eChemPortal

The Global Portal to Information on Chemical Substa

Substance Search

arel) feasacht Sug 1

Sulustanix Sew

Search history & Wayn to proceed

Search information

resew thefads v e solrstunn s

Overall query results
Mh e fidbeweng ek ) S0 dersiy for o Query resu®

o | Lmeie) mth | NRls) Toang s ool qumry e

Query results, lovel ¥ ‘1
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Clicking on the ‘1’ (red arrow) takes the assessor to the actual record:

@) OECD
The Global Portal to Information on Chemical Substance é 'b eChemPortal
eCheai'ortal
Substance Search

» Sulaanid Sawch

enfch Resalt Step 1

Search history
L ! for
topunt
Numbe
ol |
L]

Ways to proceed

Clicking on the icon in the ‘Result’ column takes the assessor directly to the IUCLID dataset.
If no other information is available, the IUCLID datasheet may be able to give the reviewer information,
which will assist in the QCAT process. Information may be found in the dataset for all of the hazard

criteria used by the QCAT except endocrine activity.

The IUCLID datasets have a standardized format which increases the assessor’s ability to find important
data. The following is the title page for the IUCLID dataset for trichloroethylene:

91



R I TR RGN e 1| m—

date, L19-PER-2000

Toxieity fubstance I TH-21-€
- .
Ppecisn Sex
Strata:

Yoar: o

Peaark No inforwetioe.
tource, Lefue Chenle 5.V, Amsrafoort

Epecies: wouse Sexy malo/temair
ftrain, BEOOFL

Boute of e@min.s ArinRing water

Exposure periods &1 weoks

FreQuency of
treatment all tinwe
Fost. obs
petiod) L]
Dosen 8, 3, &0 mg/i with of withowt pretrootment by ethiylsitrovcures
Lo $.9. 2.5 er 14 myp/p
Beeult,
Control Orowp: yeo, comcurreat wehicle
Nethod: othar: not specified
Yeoar: 1997 P no date
Test sudstsace: 23 preperitec by 1.3 - 2.4
Besult, ¥o increase incldence Of liver tumoure either with eor

without NU pretrsatsent,
Tource AMochen Paris 1s Delfense
Test subetances Purtty » % \
18

Speciss: rat Sex: male/terale
frralin Cabocrne-VMande

Boute of adain.: gavege

Exposure period: 7§ wocks

Prequency of
Treatment L a/week
Poet. ode
pariod 12 wecks
Doses: 0. 545, 109 /g
Baoulr,
Control Qroup: yes, comcurrest welicle
Method) other: 2ot epecifice
Year: 197% &P no data
Test subetance: 23 prescriled by 1.1 - 1.4
Temark, Rouse of admimiptraticn, cofm otl
Migh mortality Is expoved group
Beault 80 carcinogenic effect
Source: Atochen Pariz ls Cefanse

Test sudstance: Jurity: 93 %
frabilizersy eplohortydrin (0,09 W)

- 3067132 ~

By clicking on the parameter of interest in the window on the left, information relevant to the specific
hazard criteria appears in the window on the right. It is then possible to scroll through the results and
determine whether the studies included indicate whether the toxicity criteria are of concern.

Evaluation of each specific test report in the dataset is outside the level of expertise expected for
implementation of the QCAT. However, it may be possible using a ‘weight of evidence’ approach to
indicate whether the toxicity criteria are a problem. For example, if the dataset included 12 studies, 10 of
which were negative and two positive, the data would suggest that it is unlikely the toxicity criteria is a
problem. It is this level of detail expected for evaluation of information in the IUCLID datasets.
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As indicated previously, the datasets should be used with caution. In addition because the data has not
undergone technical review, the datasets should be used only when no other data are available or as a
confirmation for data from other sources.

Lastly, if the assessor follows this process but no IUCLID datasheet is available, the following window
will appear:

Primt
Engllshhj
The Global Portal to Information on Chemical Substances (I ©
; ¥. %) eChemPortal
eChemPortal ,
» Home Substance Search
» Substance Seatth
» Propesty Seard il . = .
» What's now? substance Search yearch Result Step 1
» Ganaral informatior The search returned no results
» Paro ng Databasas
» Extension of the Portal go back,
» Linkitng to aChemPortal
» Sthedules of Assesaments
» Structure
» GHS Classifications
» Other useful information ==
s FAD
» Halp
» Contact us
» Disclamar
© OECD All dighty rosarved Tanms & Condiions | Privacy Policy Home

93



Appendix 3: Example Hazard Comparison Table

Data found:

Chem-

. CAS
ical

1 1234-56-1

2 1234-56-2

1234-56-3

Chemical

1

Human - Group 1

Human - Group 2 Eco Fate Physical
C M R AT ST N SnS SnR IrS Eo P B Ex F
IRIS 1986 GHS Cat. GHS Risk Oral LDsp = X X X X X X Soil ty/2= WA PBT X X
Cat. A 2 R62 25mg/kg 2,000d on list
X | x| x X X X BCF = X X
560
RiSkRP:;ase No Data Phr:i:ekk - DG x | x| x X X X | Nopata X | x
Summary based upon existing data:
CAS Human - Group 1 Human - Group 2 Eco Fate Physical
N |SnS|SnR|[I'S|IFrE|AA|CA|Eo]| P B Ex F
1234-56-1 X | X X | X | X X | X|vH|vH]| X X
1234-56-2 X | X X | X | X X | X M X X
1234-56-3 X | X X | X | X X | X | DG X X

X = GS® criteria not applicable for QCAT
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Appendix 4: Grading Process

AA = Acute Aquatic Toxicity

AT = Acute Mammalian Toxicity
B = Bioaccumulation

C = Carcinogenicity

Note: The assignment of grades is based upon the benchmarking process described in the GS®. The GS® benchmarking process was formulated
during extensive discussions with nationally recognized experts in the various hazard criteria. These experts functioned as the Technical Advisory
Committee during the update and expansion of the GS® Version 1.2. The intent of this discussion, however, was to provide a reproducible method of
assigning degrees of concern based upon the results of the GS® assessment. For the purposes of the QCAT, a similar process is used as found in the

Grade A a. LowP + Low T (AA, AT and all HH endpoints).
a. Moderate P; or
b. Moderate B; or
St c. Moderate AA, or
d. Moderate AT or one or more HH endpoints.
a. Moderate P + Moderate B + Moderate T (AA, AT, or one of the HH endpoints); or
b. High P & High B; or
Grade C c. High P + Moderate T (AA, AT, or any one of the HH endpoints); or
d. High B + Moderate T (AA, AT, or any one of the HH endpoints); or
e. Very High T (AA or AT) or High T (any one of the HH endpoints).
a. PBT =High P + High B + [Very High T (AA or AT) or High T (HH)]; or
b. vPvB = very High P + very High B; or
c. VPT =very High P + [very High T (AA or AT) or High T (HH)]; or
d. vBT = very High B + [very High T (AA or AT) or High T (HH)]; or
e. High T (HH).

Legend:
D = Developmental Toxicity (incl. developmental neurotoxicity) M =
E = Endocrine Activity R =
F = Flammability vB =
HH = Human Health (C, M/G, R, D & E) vP =

GS? after the seven hazard criteria not used in the QCAT have been removed.
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Appendix 5: Result of Final QCAT Evaluation for Chemicals in
Appendix 3

. Initial | Data Gap | Final
Chemical End Use Grade Grade Grade Reasons for Grade
Very high acute mammalian toxicity, high persistence and
Chemical 1 Flame Retardant N/A b!oaccumulatlon_. ngh for three of the human_ hc_ealth endpc_nnts and
high acute aquatic toxicity. A data gap analysis is not required as
all endpoints have data.
Grade Grade Grade B based upon low human hazard endpoints, low AT and
Chemical 2 Flame Retardant B B B moderate B and low P. There is no change to the initial grade as
only one data gap exists and it is not for a required endpoint.
Grade C due to moderate mutagenicity/genotoxicity and
. Grade developmental toxicity. Data gaps exist for four criteria including a
Chemical 3 Flame Retardant C required endpoint (P). Grade ‘Fqq’ assigned showing lack of
confidence in grade assigned based upon existing data.
Grade A Few concerns, i.e., safer chemical Preferable
Grade B Slight concern Improvement possible
Grade C Moderate concern Use but search for safer
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Appendix 6: QCAT Blank Report

(A copy of this document (in Word) is available at )
QCAT Evaluation: Peer review:
Author: Reviewer:
Title: Title:
Organization: Organization:
Date: Date:

QCAT for Safer Chemicals Example Chemical Assessment Worksheet
Chemical Name:
CAS #:
Also Called:
Identify Applications/Functional Uses:
Chemical Structure:

Hazard Summary Table:

Human - Group 1 Human - Group 2 Eco Fate | Physical
CIM]JR]D E JAT | ST | N |SnS|SnR} Irs | IrE JAA|JCA|Eo J P | B | Ex F
X X X]| X X| X X1 X X X
Note: Please see Appendix A for glossary of hazard endpoint acronyms.
Initial Grade

Data Gap Grade

Final Grade

Human Health Effects — Group |
Carcinogenicity (C) Hazard Level (I, M, L or DG):
e Research Summary:

e References:

Mutagenicity and Genotoxicity (M) Hazard Level (I, M, L or DG):
e Research Summary:

e References:

Reproductive Toxicity (R) Hazard Level (I, M, L or DG):
e Research Summary:

e References:

Development Toxicity incl. Developmental Neurotoxicity (D) Hazard Level (I, M, L or DG):
e Research Summary:
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e References:

Endocrine Disruption (E) Hazard Level (I, M, L or DG):
e Research Summary:

e References:

Human Health Effects — Group I
Acute Mammalian Toxicity (AT) Hazard Level (I, M, L or DG):
e Research Summary:

e References:

Environmental Health Effects
Acute Aquatic (AA) Toxicity Hazard Level: (I, M, L or DG):
e Research Summary:

e References:

Environmental Fate
Persistence (P) Hazard Level: (m, I, M, L, vL or DG):
e Research Summary:

e References:

Bioaccumulation (B) Potential Hazard Level: (m, I, M, L, vL or DG):
e Research Summary:

e References:
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Appendix:

AA

Rd
Rx
Sd
SnR
SnS
ST

Acute Aquatic Toxicity
Acute Mammalian Toxicity
Bioaccumulation
Carcinogenicity

Chronic Aquatic Toxicity
Developmental Toxicity (incl. Developmental Neurotoxicity)
Endocrine Activity

Other Ecotoxicity studies
Flammability

Irritation-Eye

Irritation-Skin

Mutagenicity & Genotoxicity
Neurotoxicity

Persistence

Reproductive Toxicity
Repeat dose

Reactivity

Single dose
Sensitization-Respiratory
Sensitization-Skin

Systemic Toxicity & Organ Effects (incl. Immunotoxicity)
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Appendix 7: Example of a Completed QCAT Report

QCAT for Safer Chemicals Example Chemical Assessment Worksheet

QCAT Evaluation: Peer review:
Author: Alex Stone Reviewer:
Title: Safer Chemical Alternative ChemistTitle:

Organization: WA Dept. of Ecology Organization:
Date: 8/2008 Date:

Chemical Name:
CAS #:

Also Called:

Identify Applications/
Functional Uses:

Chemical Structure:

bis (2-ethylhexyl) phthalate

117-81-7

DEHP; PHTHALIC ACID, BIS(2-ETHYLHEXYL) ESTER; PHTHALIC
ACID DIOCTYL ESTER; Octyl phthalate; DI-2-
ETHYLHEXYLPHTHALATE; 1,2-BENZENEDICARBOXYLIC ACID,
BIS(ETHYLHEXYL) ESTER

From HSDB:

Plastics may contain from 1 to 40% di(2-ethylhexyl) phthalateby weight and are
used in consumer products such as imitation leather, rainwear, footwear,
upholstery, flooring, wire and cable, tablecloths, shower curtains, food
packaging materials and children’'s toys. ... Di(2-ethylhexyl) phthalateis also
used as a hydraulic fluid and as a dielectric fluid (a non-conductor of electric

current) in electrical capacitors ... a detector for leaks in respirators ...
[TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization, International Agency for Research on Cancer, 1972-PRESENT.

(Multivolume work). Available at: http://monographs.iarc.fr/index.php p. V77 P43
(2000)]

PLASTICIZER FOR POLYVINYL CHLORIDE RESINS [SRI]

... DEHP is used as a plasticizer in medical devices such as storage containers,
bags, and tubing ...

[NTP/CERHR; Monograph on the Potential Human Reproductive and Developmental Effects
of Di(2-ethylhexyl) phthalate (DEHP) p. 11-1 (2006) NIH Publication No. 06-4476. Available

from, as of May 2, 2008: http://cerhr.niehs.nih.gov/evals/index.html
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Hazard Summary Table:

Human - Group 1 I Human - Group 2 Eco Fate Physical

CIM|]R]|] DJ|]| E JAT | ST ] N ISnS|SnR] Irs| IrE JAA|CA|EoJ P | B ExlF
M| M M | DG X XX X] X]| X X| X X X

Note: Please see Appendix A for glossary of hazard endpoint acronyms.

Initial Grade

Data gap Grade

Final Grade

Human Health Effects — Group |
Carcinogenicity (C) Hazard Level (M):
e Research Summary:

Based upon the information below, DEHP has a moderate level of carcinogenicity concerns. Although
DEHP is on the California Prop 65 list, IARC has identified it as a category 2B carcinogen. In this instance,
IARC is assumed to be a better qualification of the degree of toxicity and is used to determine the level of
concern for DEHP.

e References:

Prop 65 On 65 list
IARC Category 2B (reported in HSDB)

Mutagenicity and Genotoxicity (M) Hazard Level (M):
e Research Summary:

Although QCAT does not provide any guidance on how to interpret the data below, the data suggests a
potential for mutagenicity and genotoxicity; therefore, DEHP is assigned a moderate level of concern for
these criteria.

e References:

6 mg/L RTECS: Cytogenetic analysis, human leukocyte
5 umol/L RTECS: Sister chromatid, human

500 umol/L  RTECS: Unscheduled DNA synthesis, rat liver
149/,9/14D RTECS: DNA damage, oral rat, intermittent dosing

Reproductive Toxicity (R) Hazard Level (I):
e Research Summary:

DEHP has been identified by California as a reproductive toxicant and placed on their Prop 65 list; therefore,
DEHP is assigned a [iililil level of concern for this criteria.

18 | a chemical obtains a Grade F in its initial evaluation, a data gap analysis is not needed, as any data gaps cannot cause the
chemical to receive any lower grade.
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e References:

Prop 65 On list
RTECS: Lowest published toxic dose, oral rat males 3 d. pre-mating, paternal
D=6 gm/kg effects P P P
Lowest published toxic dose, oral rat, RTECS; multigenerations, reproductive
TD=17.2 mg/kg fertility P ’ i

Lowest published toxic dose, oral rat, RTECS; female, 6-22 d. after conception,

TDio= 0.765 mg/kg reproductive effects on newborn

Development Toxicity incl. Developmental Neurotoxicity (D) Hazard Level (M):
e Research Summary:

Although QCAT does not provide any guidance on how to interpret the data below, the data suggests a
potential for developmental effects; therefore, DEHP is assigned a moderate level of concern for this
criterion.

e References:

TDyo= 5 mg/m3 /6H/8D RTECS: Lowest published toxic conc., inhalation rat, reproductive,
maternal effects

Endocrine Disruption (E) Hazard Level (DG):
e Research Summary:

As no data are available from QCAT sources on the impacts of DEHP on the endocrine system, a ‘dq’ for data
gap is assigned for this criterion.
e References:

Human Health Effects — Group Il
Acute Mammalian Toxicity (AT) Hazard Level (L):
e Research Summary:

Based upon the data below, DEHP poses a low risk for impacts to acute mammalian toxicity.
e References:

L D5o=30,000 mg/kg oral rat, RTECS
LDs,=25,000 mg/kg dermal rabbit, RTECS

Environmental Health Effects
Acute Aquatic (AA) Toxicity Hazard Level: (L):
e Research Summary:

Based upon the data below, DEHP poses a low risk for impacts to acute aquatic toxicity.
e References:

LCs0=139-154 mg/L  EPA's ECOTOX: rainbow trout, 23-27 d.
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Environmental Fate
Persistence (P) Hazard Level: (I):
e Research Summary:

Based upon the information below, DEHP has a [lillll level of persistence, primarily in sediment. As the PBT
Profiler is based upon modeling results, additional data would be valuable to confirm this hazard level.
e References:

Half-lives: W 15d, S 30d, Sed 140d, A .75d EPA's PBT Profiler

Bioaccumulation (B) Potential Hazard Level: (L):
e Research Summary:

Based upon the information below, DEHP has a low level of persistence, primarily in sediment.
e References:

BCF=310 EPA's PBT Profiler
BCF=78 EPA's ECOTOX results from tests
Appendix:
AA = Acute Aquatic Toxicity
AT = Acute Mammalian Toxicity
B = Bioaccumulation

= Carcinogenicity

CA = Chronic Aquatic Toxicity

D = Developmental Toxicity (incl. Developmental Neurotoxicity)
E = Endocrine Activity

Eo = Other Ecotoxicity studies

F = Flammability

IrE = lrritation-Eye

IrS = lrritation-Skin

M = Mutagenicity & Genotoxicity

N = Neurotoxicity

P = Persistence

= Reproductive Toxicity

Rd = Repeatdose

Rx = Reactivity

Sd = Single dose

SnR = Sensitization-Respiratory

SnS = Sensitization-Skin

ST = Systemic Toxicity & Organ Effects (incl. Immunotoxicity)
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Appendix 8: Chemical Ranking Criteria

Human Health: Carcinogenicit

Very High (v)

High (H)

Moderate (M)

Low (L)

Not applicable

US NIH Report on Carcinogens/NTP RoC
Known to be human carcinogen
Reasonably anticipated to be human carcinogen

Cal/EPA Prop 65
Known to the state to cause cancer

EC - REACH SVHC
Reason for inclusion: carcinogen

Adequate data available with negative results.
DfE General Screen Criteria

US Center for Disease Control and Prevention (CDC) CDC
Occupational Carcinogen Identified as a potential carcinogen
International Agency for Research on Cancer (IARC) IARC IARC

Group 1: Known carcinogen
Group 2a: Probable carcinogen

Group 2b: Possibly carcinogenic to humans
Group 3: Suggestive evidence of carcinogenicity

Group 4: Probably not carcinogenic to humans

EPA IRIS Carcinogens (1986)
Group A: Human carcinogen
Group B1: Probable carcinogen
Group B2: Probable carcinogen

EPA IRIS Carcinogens (1996)
Known/likely carcinogen

EPA IRIS Carcinogens (1999) or (2005)
Carcinogenic to humans
Likely to be carcinogenic

EPA IRIS (1986)

Group C: Possible human carcinogen

IRIS (1999) or (2005)

Suggestive evidence of carcinogenicity

EPA IRIS (1986)

Group E: Evidence of non-carcinogenicity

IRIS (1999) or (2005)

Not likely to be carcinogenic to humans

ECCLP
Category 1: Known carcinogenic to man
Category 2: Regarded as if carcinogenic to man

ECCLP
Category 3: Possibly carcinogenic to man

ISSCAN Value
Ranking = 3, Carcinogenic

ISSCAN Value
Ranking = 2, Undetermined or equivocal

ISSCAN Value
Ranking = 1, Non-carcinogenic

GHS/Japan METI/MOE/Korean NIER/etc.
Category 1A: Known to be carcinogenic
Category 1B: Presumed to be carcinogenic

GHS/Japan METI/MOE/Korean NIER/etc.
Category 2: Suspected carcinogen

GHS/Japan METI/MOE/Korean NIER/etc.
No category

New Zealand HSNO/GHS
6.7A: Known or presumed human carcinogen

New Zealand HSNO/GHS
6.7B: Suspected human carcinogen

New Zealand HSNO/GHS
No category

German MAK
Carcinogen Group 1: Cause cancer in man
Carcinogen Group 2: Considered to be carcinogenic to man

German MAK
Carcinogen Group 3A: Evidence of carcinogenic effects
Carcinogen Group 3B: Evidence of carcinogenic effects

EC Risk Phrases
R45: May cause cancer
R49: May cause cancer by inhalation

EC Risk Phrases
R40: Limited evidence of carcinogenicity

EC — CLP/GHS Hazard Statements
H350: May cause cancer
H350i: May cause cancer by inhalation

EC — CLP/GHS Hazard Statements
H351-Suspected of causing cancer

EC — CLP/GHS Hazard Statements
No hazard phrase

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS
Strong evidence of carcinogenicity

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP

Indication of carcinogenicity

SIDS
Indication of no carcinogenicity

104




Human Health: Mutagenicit enotoxicit

Very High (v)

High (H)

Moderate (M)

Low (L)

Not applicable

EC - REACH SVHC
Reason for inclusion: Mutagenicity/Genotoxicity

DfE General Screen Criteria

GHS/Japan METI/MOE/Korean NIER/etc
Category 1A: Known to be mutagenic/genotoxic
Category 1B: Regarded as if mutagenic/genotoxic

GHS/Japan METI/MOE/Korean NIER/etc
Category 2: Suspected mutagenic/genotoxic

GHS/Japan METI/MOE/Korean NIER/etc
No category

New Zealand HSNO/GHS
6.6A: Known or presumed human mutagen

New Zealand HSNO/GHS
6.6B: Suspected human mutagen

New Zealand HSNO/GHS
No category

EC CMR (1)
Category 1: Known to be mutagenic to man
Category 2: Regarded as if they are mutagenic to man

EC CMR (1)

Category 3: Suspected to be mutagenic to man

GHS/EC CMR (2)

Category 1A: Known to induce heritable mutations
Category 1B: Presumed to induce heritable mutations

GHS/EC CMR (2)

Category 2: Suspected to induce heritable mutations

ISSCAN SAL Value
Ranking = 3, Mutagenic

ISSCAN Value
Ranking = 2, Undetermined or equivocal

ISSCAN Value
Ranking = 1, Non-mutagenic

German MAK Value
Germ Cell Mutagen 1
Germ Cell Mutagen 2

German MAK Value
Germ Cell Mutagen 3a
Germ Cell Mutagen 3b

EC Risk Phrases
R46: May cause heritable genetic damage

EC Risk Phrases
R68: Strong evidence of heritable genetic damage

EC Risk Phrases
No risk phrase

EC — CLP/GHS Hazard Statements
H340-May cause genetic defects

EC — CLP/GHS Hazard Statements
H341-Suspected of causing genetic defects

EC — CLP/GHS Hazard Statements
No hazard phrase

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

Strong evidence of mutagenicity/genotoxicity

Indication of mutagenicity/genotoxicity

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS
Adequate data available and negative studies
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Human Health: Reproductive Toxicity

Very High (v) High (H) Moderate (M) Low (L)
Not applicable Cal/EPA — Prop 65 DfE General Screen Criteria
Known to the state to cause reproductive effects-male or
female

EC - REACH SVHC"
Toxic for reproduction

US NIH Repo. & Dev. Monographs/NTP-OHAaT US NIH Repo. & Dev. Monographs/NTP-OHAaT US NIH Repo. & Dev. Monographs/NTP-OHAaT
Category A: Clear evidence of Adverse Effects- Category B: Limited or some evidence of Adverse Effects-Repro Category D: Clear evidence of No Adverse Effects-
Reproductive Toxicity Toxicity Repro. Toxicity

ECCMR (1) ECCMR (1)

Category 1: Known to impair fertility or cause Category 3: Suspected to impair fertility or cause developmental
developmental toxicity toxicity in humans

Category 2: Regarded as impairing fertility or cause
developmental toxicity

GHS/Japan METI/MOE/Korean NIER/etc GHS/Japan METI/MOE/Korean NIER/etc GHS/Japan METI/MOE/Korean NIER/etc
Category 1A: Known reproductive toxicant Category 2: Suspected repro toxicant, or has effect on lactation No category
Category 1B: Presumed reproductive toxicant
New Zealand HSNO/GHS New Zealand HSNO/GHS
6.8A: Known or presumed human repro. or 6.8B: Suspected human reproductive or developmental
developmental toxicants toxicants
6.8C: Produce human repro. or dev. effects on or via
lactation
EC Risk Phrases EC Risk Phrases EC Risk Phrases
R60: May impair fertility R62: Possible risk of impaired fertility No risk phrase
EC — CLP/GHS Hazard Statements EC — CLP/GHS Hazard Statements EC — CLP/GHS Hazard Statements
H360F: May damage fertility H360 Df-May damage unborn. Suspected of damaging fertility. No hazard phrase
H360FD: May damage fertility or the unborn child H361f-Suspected of damaging fertility
H360Fd: May damage fertility. Suspected of damaging H361fd-Suspected of damaging fertility & unborn child
unborn child
EPA Characterization Criteria: EPA Characterization Criteria: EPA Characterization Criteria:
LOAEL, TD,, or TC,Values LOAEL, TD,, or TC,Values LOAEL, TD,, or TC\,Values
Oral < 50 mg/kg-bw/d Oral > 50 but< 250 mg/kg-bw/d Oral > 250mg/kg-bw/d
Dermal < 100 mg/kg-bw/d Dermal > 100but< 500 mg/kg-bw/d Dermal > 500 mg/kg-bw/d
Inhalation (vapor) < 1.0 mg/L/d Inhalation (vapor) > 1.0 but< 2.5 mg/L/d Inhalation (vapor) > 2.5 mg/L/d
Inhalation (dust/mist/fume) < 0.1 mg/L/d Inhalation (dust/mist/fume) > 0.1 but< 0.5 mg/L/d Inhalation (dust/mist/fume) > 0.5 mg/L/d
Inhalation (gas) < 50 ppm/d Inhalation (gas) > 50 but< 250 ppm/d Inhalation (gas) > 250 ppm/d
EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS
Strong evidence of repro/developmental toxicity Indication of repro/developmental toxicity Indication of no repro/developmental toxicity

9 ECHA listings and EU CMRs include both reproduction and developmental effects in one grouping under a broad definition of ‘Reproductive toxicity’. For the purposes of
QCAT, the distinction between whether these are listings are actually due to reproductive or developmental effects is left for a more detailed assessment such as the GS®. The
QCAT will assume that all of the effects are grouped here.
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Human Health: Developmental (including Developmental Neurotoxicity)

Very High (v)

High (H)

Moderate (M)

Low (L)

Not applicable

CAJ/EPA - Prop 65

Known to the state to cause reproductive effects-
developmental

Lancet - Grandjean & Landrigan list

Presence on list

DfE General Screen Criteria

US NIH Repo. & Dev. Monographs/NTP-OHAaT

Cat. A: Clear evidence of Adverse Effects-Developmental

US NIH Repo. & Dev. Monographs/NTP-OHAaT

Cat. B: Some evidence of Adverse Effects-Developmental
Cat. C. Limited evidence of Adverse Effects-Developmental

US NIH Repo. & Dev. Monographs/NTP-OHAaT

Cat. E: Limited or some of No Adverse Effects-Developmental
Cat. F: Some evidence of No adverse Effects-Developmental
Cat. G: Clear evidence of No Adverse Effects- Developmental

GHS/Japan METI/MOE/Korean NIER/etc

Category 1A: Known developmental toxicant
Cat. 1B: Presumed developmental toxicant

GHS/Japan METI/MOE/Korean NIER/etc

Cat. 2: Suspected developmental toxicant, or has effect on
lactation

GHS/Japan METI/MOE/Korean NIER/etc

No category

EC Risk Phrases

R61: May cause harm to unborn child
R64: May cause harm to breast-fed babies

EC Risk Phrases

R63: Possible risk of harm to unborn child

EC Risk Phrases

No risk phrase

EC — CLP/GHS Hazard Statements

H360D: May damage the unborn child

H360FD: May damage fertility or the unborn child

HD360Df: May damage unborn child or suspected of
damaging fertility

H362: May cause harm to breast-fed children

EC — CLP/GHS Hazard Statements

H360Fd-Suspected of impacting fertility or unborn child
H361d-Suspected of damaging fertility or unborn child
H361fd-Suspected of damaging fertility & unborn child

EC — CLP/GHS Hazard Statements

No hazard phrase

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

Strong evidence of repro/developmental toxicity

Indication of repro/developmental toxicity

Indication of no repro/developmental toxicity

Very High (v)

High (H)

Moderate (M)

Human Health: Endocrine Activity

Low (L)

Not applicable

EC/Oslo-Paris Conv. List of Endocrine Disruptors

EC - REACH SVHC
Reason for inclusion: Endocrine Activity

Meets DfE General Screen Criteria for each endpoint related to an
endocrine system mediated effect (e. g., carcinogenicity,
reproductive/develop-mental toxicity, repeated dose toxicity)

EC — Priority Endocrine Disruptors
Category 1: Evidence of endocrine disruption

EC — Priority Endocrine Disruptors
Cat. 2: Some evidence of biologically activity
Cat. 3b: Some evidence of endocrine activity

EC — Priority Endocrine Disruptors
Cat. 3C: Data indicating no basis for inclusion on list

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP SIDS

EU RA, IUCLID Datasheet or UNEP SIDS

Evidence of endocrine activity &related human health
effect

Some evidence of endocrine activity and effects

Adequate data available-evidence of no endocrine activity
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Human Hea cute Mammalian Toxicit

Very High (v)

High (H)

Moderate (M)

Low (L)

No authoritative lists available

EPA EPCRA Section 302 Priority Chemicals
Presence on the list

No authoritative lists available

DfE General Screen Criteria

EC — CLP/GHS EC — CLP/GHS EC — CLP/GHS EC — CLP/GHS
Category 1 Category 3 Category 4 Category 5
Category 2

EC Risk Phrases
R26-Very toxic via inhalation
R27-Very toxic via skin
R28-Very toxic if swallowed

EC Risk Phrases
R23-Toxic via inhalation
R24-Toxic via skin
R25-Toxic if swallowed

EC Risk Phrases
R20- Harmful via inhalation
R21- Harmful via skin
R22- Harmful if swallowed

EC Risk Phrases
No Risk Phrase

EC — CLP/GHS Hazard Statements
H300-Fatal if swallowed
H310-Fatal in contact with skin
H330-Fatal if inhaled

EC — CLP/GHS Hazard Statements
H301-Toxic if swallowed
H311-Toxic in contact with skin
H331-Toxic if inhaled

EC — CLP/GHS Hazard Statements
H302-Harmful if swallowed
H312-Harmful in contact with skin
H332-Harmful if inhaled

EC — CLP/GHS Hazard Statements
H303-May be harmful if swallowed
H313-May be harmful in contact with skin
H333-May be harmful if inhaled

Technical Criteria
Oral LDs < 50 mg/kg bw
Dermal LDsp <200 mg/kg bw
Inhalation (g) LCso < 500 ppm
Inhalation (v) LCso < 2.0 mg/1
Inhalation (dust, mist) LCsy < 0.5 mg/I

Technical Criteria
Oral LDsg> 50 but < 300 mg/kg bw
Dermal LDsg> 200 but < 1,000 mg/kg bw
Inhalation (g) LCse> 500 but < 2,500 ppm
Inhalation (v) LCso> 2.0 but < 10.0 mg/1
Inhalation (dm) LCsp> 0.5 but < 1.0 mg/1

Technical Criteria
Oral LDs¢> 300 but < 2,000 mg/kg bw
Dermal LDse> 1,000 but < 2,000 mg/kg bw
Inhalation (g) LCsp> 2,500 but < 20,000 ppm
Inhalation (v) LCsp> 10.0 but < 20.0 mg/I
Inhalation (dm) LCsp> 1.0 but < 5.0 mg/I

Technical Criteria
Oral LDsy> 2,000 mg/kg bw
Dermal LDsy> 2,000 mg/kg bw
Inhalation (g) LCso> 20,000 ppm
Inhalation (v) LCso> 20.0 mg/I
Inhalation (dm) LCse> 5.0 mg/I

EU RA, IUCLID Datasheet, RTECS, HSDB or

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP

UNEP SIDS
Strong evidence of acute mammalian
toxicity

SIDS
Indication of acute mammalian toxicity

SIDS
Indication of no acute mammalian toxicity
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Very High (v)

Environmental Health: Acute Aquatic Toxicity

High (H)

Moderate (M)

Low (L)

Environment Canada-Domestic Substances List
Chemicals Identified as Inherently Toxic to

Environment Canada-Domestic Substances List
Identified as not meeting inherently toxic

Agquatic Organisms, presence on list criteria
EC — CLP/GHS EC — CLP/GHS EC — CLP/GHS EC — CLP/GHS
Category 1: Very toxic to aquatic life Category 2: Toxic to aquatic life Category 3: Harmful to aquatic life No criteria

New Zealand HSNO/GHS
9.1A: Very ecotoxic in the aquatic
environment

New Zealand HSNO/GHS
9.1B: Ecotoxic in the aquatic environment

New Zealand HSNO/GHS
9.1C: Harmful in the aquatic environment

EC Risk Phrases
R50-Very toxic to aquatic organisms

EC Risk Phrases
R51-Toxic to aquatic organisms

EC Risk Phrases
R52-Harmful to aquatic organisms

EC Risk Phrases
No risk phrase

EC — CLP/GHS Hazard Statements
H400: Very toxic to aquatic life

EC — CLP/GHS Hazard Statements
H401: Toxic to aquatic life

EC — CLP/GHS Hazard Statements
H402: Harmful to aquatic life

EC — CLP/GHS Hazard Statements
No hazard phrase

Technical Criteria
96 hr LCs (%) < 1 mg/I
48 hr ECs () < 1 mg/1
72 or 96 ErCs (8%%) < 1 mg/l

Technical Criteria
96 hr LC50 (f) >1 but< 10 mg/l
48 hr ECs (¢) > 1 but< 10 mg/Il
72 or 96 ErCsp (a) > 1 but< 10 mg/1

Technical Criteria
96 hr LCs (f) > 10 but< 100 mg/l
48 hr ECs () > 10 but< 100 mg/1
72 or 96 ErCs; (a) > 10 but< 100 mg/I

Technical Criteria
96 hr LCs (f) > 100 mg/I
48 hr ECs (c) > 100 mg/I
72 or 96 ErCsg (2) > 100 mg/I

EU RA, IUCLID Datasheet, RTECS, HSDB or

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP

EU RA, IUCLID Datasheet, RTECS, HSDB or

UNEP SIDS
Strong evidence of acute aquatic toxicity

SIDS
Indication of acute aquatic toxicity

UNEP SIDS
Indication of no acute aquatic toxicity

20f = figh
2l = crustacea
223 = algae or other aquatic plants
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Environmental Fate: Persistence

Very High (v)

High (H)

Moderate (M)

Low (L)

Very Low (VL)

Stockholm POPs
Presence on list

EPA Toxics Release Inventory PBTs
Presence on list

EPA Priority PBTs
Presence on list

EU PBT List
Presence on list

WA DoE PBTs
Presence on list

EC - REACH SVHC vPvB List
Presence on list

Oregon P3 List
Presence on list

EC - REACH SVHC
VvPVvB or PBT

Environment Canada-Domestic Substances List
PBT List
Presence on list

Environment Canada-Domestic Substances List
PT List
Presence on list

EC/Oslo-Paris Conv. Chemicals of Possible
Concern PBT List
Presence on list

EC/Oslo-Paris Conv. Chemicals for Priority
Action List
Presence on list

Meets GHS Definition for
Rapid Degradability

Meets 10-day window as
measured in a ready
biodegradation

Technical Criteria
Half-life (ss**) > 180 days
Half-life (Ww**) > 60 days
Half-life (a®) > 5 days

Technical Criteria
Half-life (ss) > 60 to 180 days
Half-life (w) > 40 to 60 days
Half-life (a®) > 2 to 5 days
Evidence for long-range environmental
transport

Technical Criteria
Half-life (ss) > 16 to 60 days
Half-life (w) > 16 to 40 days

Suggestive evidence for long-range environmental

transport

Technical Criteria
Half-life (ss) < 16 days
Half-life (w) < 16 days
Half-life (a) < 2 days

EU RA, IUCLID Datasheet, RTECS, HSDB or

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP

EU RA, IUCLID Datasheet,

UNEP SIDS
Strong evidence of persistence

SIDS
Indication of persistence

RTECS, HSDB or UNEP
SIDS
Indication of no
persistence

Bss = soil or sediment

2 = water
25, — A

a = air
% = air
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Environmental Fate: Bioaccumulation

Very High (v)

High (H)

Moderate (M)

Low (L)

Very Low (VL)

Stockholm POPs
Presence on list

EPA TRI PBT List
Presence on list

EPA PBT List
Presence on list

EU PBT List
Presence on list

WA DoE PBTs
Presence on list

EC - REACH SVHC vPvB List
Presence on list

EC - REACH SVHC
VvPVvB or PBT

Environment Canada-Domestic Substances List
PBiT List
Presence on list

Environment Canada-Domestic Substances List
BT List
Presence on list

EC/Oslo-Paris Conv. Chemicals of Possible
Concern PBT List
Presence on list

EC/Oslo-Paris Conv. Chemicals for Priority
Action List
Presence on list

Technical Criteria
BCF/BAF > 5,000
Log Kow? =5

Technical Criteria
BCF/BAF > 1,000 but < 5,000
Log Kow>4.5but <5
Weight of evidence-presence in humans
&wildlife

Technical Criteria
BCF/BAF > 500 but < 1,000
Log Kow> 4 but <4.5
Suggestive evidence-presence in humans &wildlife

Technical Criteria
BCF/BAF > 100 but
<500

Technical Criteria:
BCF/BAF < 100
Log Kew< 4

EU RA, IUCLID Datasheet, RTECS, HSDB or

EU RA, IUCLID Datasheet, RTECS, HSDB or UNEP

EU RA, IUCLID Datasheet,

UNEP SIDS
Strong evidence of bioaccumulation

SIDS
Indication of bioaccumulation

RTECS, HSDB

or UNEP SIDS
Indication of no

bioaccumulation

27 Log K = logarithm of the octanol/water partition coefficient
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