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1 SUMMARY OVERVIEW

A nine-month Pilot Study was conducted from July 2013 to March 2014, in order to complete
the necessary groundwork for the subsequent implementation of an integrated tiered system
coupling computational platforms to support prioritization of Chemicals of Current and of
Emerging Concern.

The Pilot Study built upon multiyear efforts that the Computational Chemodynamics
Laboratory (of EOHSI) and Dupont have invested in the development of two existing software
platforms that represent the state-of-the-art in exposure and hazard characterization, respectively,
using extant data. Ultimately, the goal is to implement an integrated system (NJrisk) that allows
many types of users to assess both hazard and exposure potentials of chemicals that are found (ot
could be introduced) in the New Jersey environment and/or biota, and to prioritize these
chemicals for regulatory action based on tiered risk analysis.

1.1 Rationale

All regulatory agencies, nationally and internationally, face current challenges in their efforts
to address concerns regatding the rapid introduction of many “new” chemicals or the use of
“old” chemicals in new products, resulting to “new types of exposures” for human populations
and ecosystems. A variety of approaches are being developed to support these efforts; our
present effort directly addresses a critical State and National need. '

A major attribute of the planned integrated Nlrisk system is that, in addition to addressing
chemicals of “current regulatory concern,” it will also facilitate characterization of contaminants
of “emerging concern.” In general the term “emerging contaminants™ refers to hazardous
materials or mixtures that may have:

a. a perceived or real threat to human health, public safety or the environment;

b. no published or evolving health standards or guidelines;

¢. insufficient or limited available toxicological information that is evolving or being re-
evaluated; or

d. significant new sources, pathways, or detection limits.

Some major classes of Chemicals of Emerging Concern (CECs) include pharmaceutical and

personal care products (PPCPs); engineered nanomaterials (ENMs) such as silver nanoparticles
and carbon nanotubes; plasticizers, flame retardants, protective coatings; home cleaning
products; and food additives. ' '

1.2 Approach

The 9-month Phase 1 Pilot study used two operational computational platforms for hazard
and for exposure ranking, respectively METIS (Metanomics Information System), developed by

DuPont, and PRoTEGE (Prioritization and Ranking of Toxic Exposures with GIS Extension), -

developed by the Computational Chemodynamics Laboratory (CCL) of EOHSI. The specific aim
of the Phase I study was to demonstrate and evaluate the feasibility of developing an integrative
computational approach that “mines” extant databases in conjunction with exposure modeling to
facilitate risk-based ranking of chemicals.
This aim was accomplished through the following tasks:
e Task 0. Installation and testing, on CCL servers, of a version of METIS that was
provided by DuPont.
o Task 1. Definition and completion of representative exploratory case studies for a set of
15 chemicals of concern (emerging and current) selected for having a broad variety of
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attributes with respect to chemical and toxicological properties; production, usage and
disposal patterns; environmental distribution and accumulation patterns; and potential
exposure routes and pathways.

» Task 2. Assessing the benefits and identification of the specific challenges of
implementing a systematic and integrated approach for characterizing chemical
exposures and hazards, through the analysis of exploratory case studies.

e "Task 3, Initial definition and optimization of framework design, including software
requirements and specifications for the subsequent development of the integrated tiered
computational system (NJrisk).

Part I, Section 2 of this Pilot Phase Final Report summarizes the approach and methods used for
implementing the above tasks. Part I, Section 3 provides a summary overview of the planned
structure and components of Nlrisk; this structure reflects the outcomes of the assessment
performed during the Pilot Phase and defines a framework that will allow the incorporation of
new sources of information as Nlrisk evolves. Part Il presents exploratory case studies for a set
of fifteen (15) chemicals, showing the summary results from the combined PRoTEGE-METIS
data retrieval and integration for these chemicals.
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2 PILOT PHASE IMPLEMENTATION

METIS and PRoTEGE have been jointly employed to conduct Pilot Study involving hazard and
exposure characterization applications for a broadiy representative set of 15 chemicals of current
and emerging concern, corresponding to various combinations of production volume, chemical
properties, environmental distribution, usages, exposure pathways, etc. These case studies were
analyzed and evaluated in order to identify optimal ways for future linking and merging
appropriate METIS and PRoTEGE components and corresponding data retrieval and calculation
procedures, and to establish initial software requirements and specifications for NJrisk that will
be completed through the subsequent implementation and evaluation phases.

The following chemicals were selected for the Pilot Phase analysis:
1,2,3—Trichlorobenzene (CASRN: 87-61-6)
Aldicarb (CASRN: 116-06-3)

DD

3. Bisphenol-A (CASRN: 80-05-7)
4. Butylhydroxyanisole (CASRN: 8003-24-5)
5. Di-n-butyiphtalate (CASRN: 84-74-2)
6. Hexabromocyclododecane (CASRN: 25637-99-4)
7. Methoxychlor (CASRN: 72-43-5)
8. n-Hexane (CASRN: 110-54-3)
9. Nonylphenol (CASRN: 25154-52-3)
10. octaBDE (CASRN: 32536-52-0)
+ 11. Ammonium Perchlorate (CASRN: 7790-98-9)
12, Tetrabromobisphenol A (CASRN: 79-94-7)
13. Trifluralin (CASRN: 1582-09-8)
14. Tris (2-chloroethyl) phosphate (CASRN: 115-96-8)
15. Vinclozolin (CASRN: 50471-44-8) '

2.1 Methods

The research and development
effort undertaken through the
Pilot Project addressed Tiers 1
and 2 of the Chemicals of
Emerging Concern evaluation
process depicted in Figure 1.
These are the initial screening of _ ,
substances of concern (Tier 1) Determine wha s

. . responsible for O Ters: _ _
and the prellmmaly haza_ld and regulation/mitigation Risk management Risk assessment
exposure assessment (Tier 2). (DEP, DOH, EPA...)

These two steps provide a sound

specific basis for extending the

analysis into a Risk Assessment

(Tier 3).

: A.S stated carlier, the al?c.)ve- Figure 1. . Overview of the Chemicals of Emerging Concern (CEC)
mentioned effort  utilized | eyatuation process; adapted from NJ DEP SAB CEC Subcomnittee 1]

*Management,
policy devetapment,
Interagency
coordination...

Determine action* Risk communication

components from two
operational state-of-the-art platforms for hazard and for exposure characterization and ranking:
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METIS (Metanomics Information System), developed by DuPont, and
PRoTEGE (Prioritization and Ranking of Toxic Exposures with GIS extension),
developed by the Computational Chemodynamics Laboratory of EOHSI.

METIS [2] is a chemical informatics
platform that provides a screening level
view of potential environmental fate and

" effects,

human health concerns, and

societal perception issues associated with
a chemical of concern. As an example,
Figure 2 depicts “METIS attributes™ that
have been retrieved in a systematic
_manner from a variety of databases for a
representative chemical. Typically these
attributes are:

Environmental  Persistence —
indicates the predicted half-life in
each environmental compartment,
Soil Mobility — the potential for a
chemical to migrate from soil into
groundwater.

Bioaccumulation — uses measured
or estimated values to indicate the
potential for a chemicatl to sorb to
lipids,

Aquatic Toxicity — the measured

Transpertin Afr Persistence

Long Range

Eavirshmentst impacts Transporl At (Halfife)
Ozone Depleion . T Waler {Halllitg)
Giobal Warming - \ B IR Lt P
Potential DU Soll (Halklifs)
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Figure 2. . Hazard-related attributes of chemicals retrieved and
plotted by the Mstanomics Information System (METIS)

or estimated toxicity to aquatic organisms,

CMR - indicates whether the compound is classified as known or suspected animal
and/or human Carcinogen, Mutagen or Reproductive toxin,

Public Perception — indicates that the chemical is present on a variety of regulatory,
industrial and/or non-governmental lists that may influence how the public views a

particular chemical,

Environmental Impact — indicates the potential for the chemical to affect global warming
and ozone depletion as compared to reference compounds,

Long Range Transport (Air) — the potential for the chemical to travel long distances from
its point of entry into the environment, '

Environmental Partitioning (Fugacity) — steady-state partitioning of a chemical in the
environment (Air, Water, Soil, Sediment) based on different emission scenarios.

METIS has been built on open-source software that provides access to an aggregated database
and estimation tool set. METIS retrieves and assembles information from over 1,400 publicly
available databases (see Table 1 for a representative set of these databases). These data resources
may contain, but are not limited to, physical and chemical properties, hazard, toxicological,
environmental and regulatory information. The input for METIS is simply the chemical name,
CAS #, or chemical structure. METIS retrieves information and assembles it together into a
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compre

hensible view in seconds to minutes versus wecks to months that could be required, in

some cases, by conventional searches.

Table 1. Selected databases accessed by METIS (hosted locally)

Database Expanded Name

BCF

Bio-concentration Factors Gold standard database (Cefic LRI, EURAS)

CDAT - CDR Chemical Data Access Tool -Chemical Data Reporling

CCRIS Chemical Carcinogenesis Research Information System

DIPPR Design Institute for Physical Properties

ECQOTOX ECOTOXicology database

HSDB Hazardous Substances Data Bank

MIT! Ministry of International Trade and Indusiry {Existing and New Chemical Substances List)
PBDB

PHYSPROP Physical Properties Database

PubChem -

SRC BCF SRC Bioconcentration Factor

ToxMiner -

PROoTEGE [3,4] is an analysis and modeling platform that facilitates exposure calculations at
multiple tiers, utilizing available data on: '

chemical production volumes,
intrinsic properties that affect the environmental dynamics of the chemical (e.g. volatility,
solubility, etc.),

_intrinsic properties (such as lipophilicity) that affect the biological dynamics (absorption,

distribution, metabolism, elimination) of the chemical, and subsequent
uptake/bioaccumulation by humans and wildlife, '

chemical transportation modes and amounts,

chemical usage in industrial, agricultural, etc. applications,

environmental release/disposal amounts and spatiotemporal pattern,

chemical uses in consumer products and in foodstuffs,

environmental concentrations of chemicals .in multiple media (including food and
beverages), _

age- and gender-specific population distributions of physiological and behavioral
attributes.
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Figure 3. A schematic depiction of the conceptual framework of PRoTEGE (Prioritization and Ranking of Toxic
Exposures with GIS Extension) [3,4]; this system uses a Life Cycle Assessment {LCA) approach to assess potential
human exposures to chemicals that could take place during manufacturing, transportation, or using products
containing these chemicals as welf as following their environmental disposal.

PRoTEGE derives from and complements the Modeling ENvironment for TOtal Risk studies
(MENTOR) [5-8], which supports detailed person-oriented (“bottom-up”) source-to-dose
exposure modeling for mixtures of multiple multimedia contaminants. MENTOR allows a study
to focus on specific locations and subpopulations, but is both data and resource intensive. The
simplified “top-down” population-oriented approach of PRoOTEGE provides tiered estimates of
exposures experienced by populations of concern, allowing calculations at the national, state or

county level.
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Figure 4. Multimedia/multipathway/multiroute exposure assessment in MENTOR (Modeling Environment for Total Risk
studies) [5-7]; simplified modules of MENTOR focusing on human exposures have been developed for incorporation in
PRoTEGE (Prioritization and Ranking of Toxic Exposures with GIS Extension) to support chemical ranking and
screening when limited data are available. Additional PROTEGE modules focusing on ecologlcal exposures will be
developed as part of the integrated NJrisk system.

The PRoTEGE approach takes advantage of, and integrates, both available measurements
and model estimates to understand and quantify exposures of populations potentially at risk.
Specifically, by utilizing over 50 -available “information bases” (including various traditional
databases and metadatabases, literature surveys, etc. as well as original studies reported in the
literature — see Table 2a and 2b) of environmental releases, chemical production and usage,
multimedia environmental concentrations, and age- and gender-specific population distributions
of major physiological and behavioral patterns, the estimates of PROTEGE provide a reasonably
realistic assessment of exposures that could be experienced by the general population or by
subpopulations of concern. '




NJrisk Pifot Phase Report : submifted 4/11/2014

Table Za. Representative databases and other information sources currently empioyed by PRoTEGE for developing
exposure rankings of 15 chosen Chemicals of Emerging and Current Concern
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Table 2b. Databases and other information sources appearing in Table 2a

Data Source Expanded Name

Abbreviation

PAC Protective Action Criteria

NIOSH National Institute for O¢cupational Safety and Health

ICSC International Chemical Safely Cards

ToxProfs Toxicological Profiles

RIS Integrated Risk Information System

HSDB Hazardous Substance Databank

ITER International Toxicity Estimates for Risk

McKay Mackay's "Handbook of Physical-Chemical Properties and Environmental Fate for Organic Chemicals”
Howard Howard's "Handbook of Environmental Fate and Exposure Data for Organic Chemicals”
RIVM rpris RIVM National Institute for Public Health and the Environment reports
IARC International Agency for Research on Cancer

PSAP Priorily Substances Assessment Program

NTP National Toxicology Program database search

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals
PFD Pesticide Fate Database )

MSDS Material Safety Data Sheets

DSSTox Distributed Structure-Searchable Toxicity

™I The Merck Index

sCp Scoracard Chemical Profiles

HPVIS High Production Volume Information System

ToxCast Toxicily Forecaster

ToxRefDB Toxicily Reference Dalabase

GESTIS GESTIS - Information system on hazardous substances of the German Social Accident Insurance
CEBS ‘| Chemical Effects in Biological Systems.,

SiDS Screening Information Data Set

EHPV Expended High Production Volume

HPD Household Products Database

IUR Inventory Update Reporting

ECD Existing Chemicals Database

SRD Source Ranking Database

TRI Toxics Release Inventory Program

NEI National Emission Inventory

NGA - National Geochemical Atlas

NAWQA National Water-Quality Assessment Pragram

AQS Air Quality System

CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
NATA National-Scale Air Toxics Assessments

TDS Total Diet Study

SDWIS Safe Drinking Water Information System

NHANES National Health and Nutrition Examination Survey

NHEXAS National Human Exposure Assessment Survey

ScLit Scientific Literature

BME Biomenitoring Equivalents

ERDEM

Exposure Relajted Dose Estimating Model

10




NJrisk Pilot Phase Report submitted 4/11/2014

PRoTEGE incorporates various modeling methods that are available for developing screening
estimates of exposure-relevant environmental concentrations of chemicals, including fugacity
calculations [9,10], intake fractions {11,12], biomonitoring equivalents [13], etc.

When data are not available for a specific chemical, various assumptions need to be made; in
these cases the estimates of PROTEGE reflect plausible scenarios of chemical production,
distribution, usage, disposal, etc.

Exposure metrics calculated by PRoTEGE provide semi-quantitative and quantitative
(depending on the information that is available and the level/tier of analysis performed) measures
of potential exposures to the chemical of concern, These metrics are based on a combination of
available information on releases and concentrations, on types and degree of exposures reported
in the literature, and expert judgment on various facets of the exposures. The four population-
based metrics used for exposure ranking are: pervasiveness, persistence, severity, and efficacy.

*  Pervasiveness reflects how widespread the exposures are (or could be) within the

population of concern.

o Quantitative factors that are considered in ranking pervasiveness include: fraction
of administrative unit (e.g. counties or municipalities) where emissions or usage
of the chemical are reported; production amounts for the chemical; extent of
usage of the. chemical in consumer products; percentage of ambient
concentrations above a threshold, etc.

o Semi-quantitative factors include information from the literature on whethe1
exposures are wide-spread (e.g. based on the major release types), localized (e.g.
based on transport scales), or limited to specific geogtaphlc arcas (e.g. urban
areas, farmland, coastal fishing regions, etc.).

» Persistence reflects the temporal frequency and/or duration of exposures experienced by

the general population.

o Factors that are considered in ranking persistence include: temporal patterns of
emissions and releases, pattern of potential contact with the chemical through
food consumption or usage of consumer products, environmental half-lives,
chemical reactivity, etc.

o Semi-quantitative factors include information on whether exposures are episodic,
cyclical, or generally uniform over a long period of time.

e Severify reflects the potential for high levels of exposures.

o Quantitative factors that are considered in ranking sever 1ty include: peak release
rates, levels of peak concentrations, acute effects occurring at or near reported
ambient or microenvironmental levels of the chemicals, etc.

o Semi-quantitative factors include additional information on frequency of localized
high releases, special behavior patterns that could lead to potentially high
exposures, efc.

o [Ffficacy reflects the potent:al of the contact with the chemical to result in intake by

humans (or other organisms of concern) and resulting in biologically relevant uptake.

o Quantitative factors include biological partition coefficients, while semi-
quantitative factors include information on the form of the chemical exposures
(e.g. food matrix). :

The above four exposure metrics of PRoTEGE are assigned integer values on a scale of 1 to 5 for
each chemical considered, corresponding to “very low,” “low,” “moderate,” “high,” and “very

11
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high” exposure estimates, respectively. These rankings are calculated individually for the three
major exposure routes: inhalation, ingestion, and dermal absorption; additionally, the rankings
are averaged for the three routes to obtain an “aggregate ranking.”

Table 3. PRoTEGE “Tier 1” exposure rankings for the 15 selected chemicals
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Table 5. PRoTEGE "Tier 2" exposure rankings for the 15 selected chemicals

submitted 4/11/2014
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2.1.1 Hazard, Exposure and Risk Characterization
The next paragraphs summarize the project implementation steps followed in the exploratory
case studies; in subsequent project phases these steps will be optimized, coded, and incorporated
in the integrated computational system.

The conceptual approach that was implemented “manually” through the Phase 1 study (to be
“automated” in subsequent project phases via a user-friendly interface) is schematicaily
presented in Figure 5. '

“Tier3:
Risk assessment *Define data quality standard

Figure 5. Tier 2 approach for prel'iminary hazard and exposure assessment employing PReTEGE and METIS; adapted
from NJ DEP SAB CEC Subcommittee [1]

2.1.1.1 Hazard characterization and categorization
Hazard characterization and categorization employs  information retrieved using METIS,
following the critetia described in:
¢ [EPA - TSCA Work Plan Chemicals: Methods Document [14],
e EPA - Design for the Environment Program Alternatives Assessment Criteria for Hazard
Evaluation [15].

For hazards related to human health, evidence relevant to mammalian toxicity are considered,
specitically:
s acute systemic toxicity,
¢ carcinogenicity, mutagenicity, reproductive/developmental toxicity (including endocrine
disruption),
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» npeurobehavioral toxicity,
» repeated dose target organ toxicity, .
¢ chemical respiratory sensitization.

These human health hazards are categorized as high, moderate and fow, correspondingly, when
there is:
¢ strong weight of evidence for mammalian toxicity (high hazard),
s uncertainty about or moderate weight of evidence or no data for mammalian toxicity
{moderate hazard),
o weak weight of evidence for mammalian toxicity (low hazard).

Though the Pilot Phdse Jocused primarily on human health hazards, exposures and risks,
exploratory work also commenced for the consideration of ecological risks (that will be fully
incorporated in the integrated NJrisk system in the subsequent project phases).

For hazards related to ecological impact, evidence related to acute and/or chronic aquatic toxicity
is considered, specifically:

o fish toxicity,

e crustacean toxicity,

o algal toxicity.

Ecological hazards are categorized as high, moderate and low, correspondingly when there is:
¢ strong weight of evidence for environmental (aquatic) toxicity (high hazard),
* uncertainty about or moderate weight of evidence or no data for environmental (aquatic)
toxicity (moderate hazard),
o weak weight of evidence for environmental {aquatic) toxicity (low hazard).

One special issue with respect to hazard characterization involves chemicals that impact the
endocrine system. The integrated framework will evaluate endocrine activity rather than simply
characterizing hazards in terms of “endocrine disruption.” Endocrine activity can be defined as a
change in endocrine homeostasis caused by a chemical or other stressor from human activities
(e.g., application of pesticides, the discharge of industrial chemicals to air, land, or water, or the
use of synthetic chemicals in consumer products.). Data considered include:

e in vitro data such as hormone receptor binding assays or ex vivo assays,
in vivo data from studies of intact animals or wildlife (including aquatic organisms),
ethically conducted human studies,
in vivo short term exposures or altered (e.g., ovariectomized) animal models,
structural similarity to known endocrine active substances using SAR tools such as AIM,
QSAR, etc.

Each chemical of concern is evaluated for evidence of presence of endocrine activity:
e If data show evidence of endocrine activity then the chemical is designated as potentially
endocrine active, while noting caveats and limitations.
o Ifthere are no data available to evaluate this endpoint, endocrine activity is unknown and
would be marked to indicate the absence of information.
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s If data conclude no evidence of activity (no binding, perturbation, or evidence of
endocrine-related adverse effects) then the chemical will be designated as having no
evidence of endocrine activity, noting caveats and limitations.

2.1.1.2 Exposure characterization and categorization
Exposure characterization and categorization employs PRoTEGE to quantlfy and rank (potential)
exposures as high, moderate, and low:

e High Exposures are associated with presence of the chemical of (current or emerging)
concern in:

o New Jersey environmental media and biota at significant concentration levels or
as significant levels of biomarker measurements (where, in both cases,
significance is determined for each chemical in relation to threshold levels
associated with hazardous effects of the chemical),

o food, children's toys, cosmetics/personal care products, consumer products, etc.

¢ Ranking of exposure is based upon distributional estimates for the three main routes of
exposure (inhalation, dermal and ingestion) (ng/kg/day).

o Moderate Exposures are associated with presence of the chemical of concern in New
Jersey environmental media and biota at concentrations less than the levels considered
significant above but that may be steadily increasing due to continuing use of the
chemical in products or due to ongoing activity of emission sources.

s Low Exposures are associated with presence of the chemical of concern in New Jersey
environmental media and biota at low detectable concentrations or in new consumer
products that have minor but potential increasing market penetration.

2.1.1.3 Risk characterization and cateqgorization

Risk characterization and categorization (“tiered assessment”) for each chemical of current or
emerging concern employed the hazard and exposure rankings developed in the steps above.
(These characterizations will ultimately include both human [mammalian] and ecological risk
assessments and will determine whether or not a CEC candidate could be a significant risk that -
merits consideration on the New Jersey CEC prioritization list. The system will ultimately offer
various options to the user, for both analysis and visualization.) One basic option for initial
prioritization of chemicals for risk assessment is the calculation of a simple “prioritization score”
that will be defined as:

priovitization scove = hazard category X exposure category

In the initial prioritization process, a value of 1, 2, and 3, respectively, is assigned to the low,
moderate and high categories of hazard and of exposure. In this process any value of the initial
prioritization score higher than “3” results in a recommendation for further analysis, So a “high”
designation (assigning a value of “3”) in any hazard or any exposure category by itself assures
that the chemical is ranked for further prioritization in the framework.

Values of the initial prioritization score in the range of 3-5 are considered as identifying a
“medium priority” chemical. Values of this score that are “6” or higher identify “high priority”
chemicals for further analysis. Figure 6 provides a visualization of this scoring via a
“prioritization grid” for risk assessment. The simple initial prioritization scores, derived through
the process described above, are depicted in the right hand side of the figure: the red cells
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correspond to high priority chemicals and the orange cells correspond to moderate priority
chemicals. The more detailed risk assessment grids in the left hand side of Figure 7 represent the
potentially more detailed procedures analyzing and assessing relevant data and other information
that will eventually be “condensed” into the simple scores used in the 3x3 grid of the right hand

side of Figure 6.

<

EXPOSURE |
LOW(1) MODERATE(2) HIGH (3)

HIGH (3)

HAZARD
MODERATE (2)

LOW {1)

1
Figure 6. Prioritization grids for risk assessment. The left hand side represents “higher resolution” metrics and scoring
to be developed using METIS and PRoTEGE in conjunction with available data and other information. The right hand
side depicts a simple risk prioritization grid that uses “aggregated” information from the underlying processes to offer
a user-friendly characterization and categorization of risk from chemicals of current and emerging concern.

2.2 Pilot Phase Installation of METIS
A “LAMP server” was set up at the Computational Chemodynamics Laboratory (CCL) for

hosting METIS " and for the incorporation of PRoTEGE modules and expanded databases in the |
integrated NJrisk system. “LAMP” is an acronym for the following components of the server |
structure: '

e Linux operating system

¢ Apache web server application, using Hypertext Transfer Protocol (HTTP)

e  MySQL (My Structural Query Language) relational data management system

e PHP, Perl, or Python programming language for dynamic web pages

* The installation of METIS on CCL’s server took place under the expert puidance of Mario Chen, of Du Pont de
Nemours & Co.
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The specific component versions of the present CCL LAMP server for METIS are:

* Linux Fedora v15 (Lovelock) P —
e Apache Tomeat v6.0.37 - ' '
e MySQL v5.5.20 HTTP
e Perlv5.12 ' Server
The chain of events when accessing (“clicking ¢
on”) a link in the METIS software is as follows:
s HTTP request is sent to the Apache - Web Cal
Tomcat server with the user-specified Browser Program
data (e.g, chemical name, CAS |t - .
number, etc.) t
¢ The CGI program associated with the ; Ty
~ link is invoked | \
o Every link in METIS is ( Database K
associated with a CGI program Figure 7. A general schematic for the interaction /
© i\lHPe(lle I' programs are written bftweenavSeb browser and a LAMP server

The program opens a connection to MySQL and retrieves the user-specified data
Then the program generates an HTML file, placing the retrieved data in the “piace
holders™

o The server provides this HTML file and the user is able to view the webpage from the
web browser.- :

Apache Tomcat is being utilized as it is an open source web server that provides an environment
for executing Java code. Common Gateway Interface (CGl) is enabled in Tomcat; it is required
to produce dynamic web pages and it facilitates the exchange of information between the web
server and a custom script (CGI script). The CGI scripts for METIS are written in Perl, although
such scripts w1ll also be written in Python, PHP, Java, C, etc. in the final implementation of
Nlrisk.

MySQL serves as the warehouse for the contents of METIS and will be utilized in the
integrated NJrisk system. Currently, for METIS, the database contents are accessed through the
Perl DBI (database-independent) interface.
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NJrisk

a project of the Computational Chemodynamics Laboratory

Welsome METIS Testing User Feedback Login

METIS Testing

i ACToR Search i Structure Search i Manage

Disclaimer: This tool provides a screening level chemical profile for gnvironmental, hazam’ and societal
endpoints using publicly available information. The too! reprasents a "public’s eye” view to idenbify
areas of potentiaf concern, Values and classifications from external sources have not been reviewed for
data quality. Cemputational models may be used te provide estimates or predicted valies, however, no
claimis can be made for the applicability of each model to various chemical classes. This toel shauld be
used inn censuttation wlth a 58U Liaisen and jg not intended to used as a sole decision making taol,

Select View: © Screen publu:ly “avallable databasea for infermation regarding

{ HETIS Databaze Search 'E!iﬁéwf each chemfcal, s

Inherent Hazard Prof’ e

[(E)-(2-methyl-2- = el g
methy[sulfanylpmpyhdena)ammo] N Etcg.?s(ggy;{;c%yphenyi)pmpan -2 y!]phenoi
methyfcarbamate [CAS: 116-06-3]

chart by amCharts.com

chart by amChatls.com

W Select [Chemical Info] Lg]]] ¥iSetect {Chemical Infoj . .- [+]

Figure 8. Preliminary version of the NJrisk.org website includes a “testing ground” for CCL’s local installation of

METIS.

2.3 Pilot Phase Outcomes
Deliverables of the Pilot Phase Study are:

e OQutcomes of the exploratory case studies for the 15 chemicals that were selected to test
the combined two-system approach of the Pilot Phase; these outcomes include summary
numerical metrics as well as distributional estimates and graphical visualizations of
hazards, exposures and risks.

o Software framework requitements for the subsequent integration of METIS and
PRoTEGE in the upcoming implementation of NJrisk. '
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3 PLANNED STRUCTURE AND COMPONENTS OF NJrisk

The implementation and the completion of the Pilot case studies, employing both METIS and
PRoTEGE, have been used to identify and assess potential issues of consistency, compatibility,
ete. in data formats and core elements, and to develop plans for implementing the linking and
integration of the two software tool sets in a manner that will best address analysis of the risk-
relevant problems at hand while optimizing user accessibility of options and outcomes. Special
effort will be put in designing a system, in the subsequent study Phases, that will be flexible and
easy to use so as to substantially facilitate tasks involved in the risk analysis and management
processes. The full implementation will utilize specific software requirements [16] and
data/workflow models to optimize usability by employing principles of “user-centered design”
[17]. Figure 9 illustrates the structure and components of the planned integrated NJrisk system,
which will incorporate all the databases currently utilized in METIS and PRoTEGE and will also
include other publicly-available Federal databases, as they become available.

When developed and completed the integrated NJrisk system:

e will facilitate characterizing and assessing separately both hazard and exposure potentials
of chemicals found in the ambient environment and/or biota as well as in various
residential, occupational, and public microenvironments;

» will specifically provide tools for rapid screening of human and ecological health risk
potential, by using the above characterizations of hazard and exposure potentials;

» will support prioritization of chemicals for regulatory action based on potential and actual
human health risks relevant to both the general population and to specific subpopulations
of concern and ecological health risks relevant to wildlife in aquatic, terrestrial, and air
environments; and

e will be expandable, allowing the users to incorporate information and address issues
related not only to human but also to ecological health risks.

As mentioned above, development and application of NJrisk will also take advantage of and
incorporate the outcomes of various ongoing initiatives by Federal (as well as international)
agencies to assemble information on the physicochemical and toxicological profiles of
chemicals. Such outcomes, resulting in integrated databases, are listed in Figure 9 under “Federal
Database Network™ (see, e.g. [18-20]). As an example, a database that has already been linked
with METIS and PRoTEGE as part of the Pilot Phase of the project, and is expected to continue
to be one of the data sources for Nlrisk, is USEPA’s ACToR (Aggregated Computational
Toxicology Resource)} [18] (see Table 6). This is an evolving database that allows access to’
various types of data on environmental chemicals, such as information on chemical structure, in
vifro bioassays and in vivo toxicology assays. Chemicals in ACToR are compiled from sources
“that include the U.S. Environmental Protection Agency (USEPA), Centers for Disease Control
(CDC), U.S. Food and Drug Administration (FDA), National Institutes of Health (NIH), state
agencies, corresponding government agencies in Canada, Europe and Japan, universities, the
World Health Organization (WHO) and non-governmental organizations (NGOs).

The integrated Nirisk system will be formulated and tested so as to ensure that it will be able
to address a variety of specific issues, situations, and chemicals that would be of particular
concern for the State of New Jersey. However, when completed it will be applicable at the
national (US) scale and at any location (state/county/municipality) within the contiguous US.
Special attention will be given to the development of the user interface in order to optimize its
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functionality and simplicity, ensuring that users with a wide variety of backgrounds will be able
fo learn its usage quickly and access efficiently the integrated NJrisk system.

Table 6. Selected databases accessed by ACToR {a project currently in progress for the USEPA)

Database Expanded Name

ATSDR reports ' Agency for Toxic Substances and Disease Registry Reports
ChEMBL -

Danish EPA — Reports

DSSTox Disfributed Structure-Searchable Toxicily

ECHA chemicals -

Endocrine Disruptor Screening Program Database | —

Environment Canada Domestic Substances List --

EPA 5R8 ' EPA Substance Registry Services

EPISuite data Experimental data used for EpiSuite modeling program
ExpoCastDB --

RIS . Integrated Risk Information System

IUCLID ' International Uniform Chemical Information Database
NIOSH-IDLH NIOSH - immediately Dangerous To Life or Health Concentrations
NIOSH-NPG NIOSH Pocket Guide to Chemical Hazards :
QECD List of HPV Chemicals -

ToxCastDB Toxicity Forecaster database

TOXNET Toxicological data R '

ToxRelDB Toxicity Reference Database

TSCA Toxic Substances Confrol Act (TSCA) Chermical Substances Inventory
USDA POP USDA Pesticide Data Program ‘
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PRoTEGE and METIS in conjunction with various extant databases that are available or under development at USEPA

Figure 8. Structure and components of an integrated NJrisk system that will alfow easy user access to outcomes from
and other Federal agencies
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PART Il - RESULTS OF EXPLORATORY CASE STUDIES FOR 15 CHEMICALS
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1a. PROTEGE Results for 1,2,3-Trichlorobenzene. T '

Prioritization/Rarking of Toxic Exposures with GIS Extension (PRoTEGE) Summary Physico-Chemical Information

W N - 7] Name 1,2,3-Trichlorobenzene
, #| Workplace Occupationai I Other Names
Manufact - " N fe g Clivilies—e
3 Pfocgs‘;ri ::‘: —p| Release Microenvironments ‘ Chemical Eormaia | CaHiCh
J, f ] Chemical Class | VOC
v - |dentifier CAS; 87-61-6
_-L_‘Chemical 11 Environmenla‘i-’_r_’ Ambient Environment o iiies—p ~~ HUMAN Chamica Earme
Release i
Transportation ¥ ; outdoor aif EXPOSURE Physical Properiies
Molecular weight:181.45
i . = | I Solubility: Slighlly soluble in ethanok; very soluble in
nvironmenta othar and benzens
o)
Ma::t;?:t;iting Lpf  Disposal — P Vapor pressure (25°C): 0.21 mm Hg
= (__bota Y Adifional Notes
X L recycling ';l ¢ f
Produes 14 Sowage L] Residential,
Transportation & Pubfic
Microenvironments
| + l indoor air/dust El
| n-vehicle air LT
[ Producta ] i:mdumi_?J —activitios~
7 - Incividual
| Product N (including in tfero)
"l Use v + Community
+ Population
Exposure and Toxicity Information
Toxicity Limits: )
Toxicological Effects: Skin, eye and respiratory irritations
Exposure Limits: TEEL:5 mgim?®
Chemical Use: Transformer fiuid, Chemical intermediate
Exposure Routes: Inhalation of ambient air, ingsstion of food and drinking water, and dermal contact
Target Organs:
Environmental Concentrations Environmental Releases
N — - -
Low Medium High Notes E? isslons to lCounnfes .
onsfyr Reporting Emissions
Quidoor air (ug/m®) NA Data Source: Ground Water — Alr
Ground water (ppb) <LOD 1308 concled fr2°1rr_' 78 welsin
Food (pgikg) 0.0175 0.05 0.11 mi;efj’ on, higL 1 Surlace [ Surface Water
Indoor Air (ng/m?) NA in the vicinity of an industrial outfafl G‘?‘md Water
Surface water (ngfL) 0.1 2.3 12 in the Calacasieu River estuary, LA;i| Soi
Tap water (ugil) 0.03 1141 15.00| Tap water —NCOD, 131 detected
Soil {pafg) 190 - 540)| ot of 136,462 analyses; Soil - Chemical Production and Use
Dust (pglom?) NA HSDB; Biota - HSDB, medum - ¥ 5rocfion <500,000bsfyr | Dala Source: IUR
Surfaces (glem) NA (42 /ulofd f!sh[ ;gn !Ses ;100 sites
- sampled in the
Biola(ng/g) 011 3 _tirg T
Human Biomarkers ' Data Scurce: All data from HSDB,
Urine NA &nd the siudies are conducted in
) Canada; human milk study was
Blood (nglg) L done in 1992, in Canada, 54.1% of
Adipose tissue [ng/g) 44 497 samples > LOD
Human milk {nglg) 1.9 236
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Semi-Quantitative Exposure
r}kin

Inhalation

The semi-guantitative mefrics of
“Tier 1" reflect: ) how widespread
the exposures could be within the
general US population
{pervasiveness); (i) the temporal
frequency and/or duration of such
exposures {persistence); (i} the
potential for high levels of such
exposures {severity), (iv) the
potential of the contact with the
chemical to result in intake/uptake
(efficacy).

Inhalation
Exposure

Ingestion
Exposure

Aggregate
Exposure

Dermal
Exposure

NHAES

Human and 07-08

EloiTical 09-10
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DT S ——— ~—Food
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¢} 20 40 60 80 100 Percentile
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Inhalation Ingestion Dermal Aggregale
Median (pmoliday) 0 4.5E-08 NA 4.5E-06
- 90 %tile 0 2.95E-05 NA 3.02E-05

% over 0.1 pmollday | 0 0 NA 0
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PKIPBPK Model]
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" 'Resources for “Tier 3” Exposure Characterization

“Tiar 2" estimates are based on (a) different exposure factors sampled from national distributions for the general US
population (inhalation rates, food inlake rates, drinking waler intake, time spent indoors, etc.); and (b) concentrations of
the chemical in multiple media sampled from national measured distributions. {Contribufions from Ervironmental
Tobacco Smoke are not considered in “Tier 2" Exposure Characterization.)

“Tier 3" exposure characterization should consider issues such as: exposures of susceptible subpopulations;
occupational exposures; spatial and temporal heterogeneity of exposures, etc. '
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“1b, METIS Results for 1,2,3~Trichlorobenzene

submitted 4/11/2014

CAS #87-61-6

Persistence

Alr (Half-life)

. |High persistence in Air {Estimated Half-life = 56.95 days)

Water (Half-life)

Moderate persistence in Water (Estimated Half-life = 60 days)

Soil {Half-life)

High persistence in Scil (Estimated Half-life = 120 days)

Soil Mobility Mobillity to Groundwater High mobility to groundwater based on LogKoc = 3.141
) Very High bioconcentration potential based on an Experimental
BCF-LogP LogP=4,05
Bioaccumulation BCF High bioconcentration potential based on Experimental LogBCF =
311
BAF _
D . A measured EC50{48-hr) = 0.46 mg/L indicates a Moderate toxicity to
aphnia .
Daphnia. ,
Aquatic Toxicity Fish ?i 9r:;easured LC50 (96-hr} = 3.2 my/L indicates a Moderate toxicity to
Al A measured EC50 (72-hr) = 1.6 mg/L indicates a Moderate toxicity to
gae
Algae.
Neurotoxicity
Carcinogenicity
SHR ‘

Reproductive Toxicity

Evidence in living organisms for Humans; No or insufficient data
gathered for Wildiife [as Trichlorobenzene] [EU_EDRP]

Mutagenicity

Public Perception

Biomonitored

0 out of 2 lists

industry Deselection

1 out of 6 lists (SINLIST)

Regulatory Priority

2 out of 10 lists (JDES_LST; JMON3)

HPV Chemical

out of lists

Global Warming Potential

No data on Global Warming potential

Emvironmental Impacts

Ozone Depletion

No data on Ozone Depletion

Long Range Transport

High potential for Long Range Transport in Air (CTD = 1382,05 km -
A TRNSPRT)
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Transport in Air Persistence

Environmental Impacts  ongRaenge Transport - Air (Haliife)
Ozone Depletion : L " Water (Half-tife)

Glonal ¥Warming Poteniial

HPY Chemical

Graphical Summary of METIS Results for 1,2,3-Trichlorohenzene

submifted 4/11/2014

Soil (Halt-life)

ol Maobiiiny

Mobility to Groundwater

Regulatory Prioiity BCF-LogP
Puhiiq Ferception
industry Deselection T BCF
Biomonitored e HAF
litiagenicity | / Daphnia
Reproductive Tm-cicity Fisl*; Aquatic Toxicity

Carcinogenicity -Neu.mtoxicitv- Algae

SHR

Disclaimer; These preliminary results are for software demonstration
purposes only as they are using test versions of PRoTEGE and METIS.
Actual rankings may differ when the final system has been
implemented and tested.

HIGH (3)

(Currently METIS classifies and “flags” this compound as a “known
human reproductive foxin.”)

HAZARD
MODERATE (2)

LOW (1)

Wt

EXPOSURE

MODERATE(2)  HIGH(3)
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2a. PRQTE_GE Results for Aldicarb

Prioriization/Ranking of Toxic Exposures with GIS Extension (PROTEGE) Summeary Physico-Chermical information
7] | {1 Name Aldicarb
Ma?:::::ft?ﬁiln | Workplace [,  Occupational [ activities—p Other Names
2 Pmcessingg —p| Release Microenvironments Chemical Formula | GHuN:08
* T Chemical Class  |CarP
{7 " . Identifier CAS; 116-06-3
7] KT Ambient Environment | .
Chomical "] E”‘gﬁgg;"ﬂ“‘a' [d—[;'] activitos— /~ HUMAN Chenicai Forms | Crystals from isopropyl elher
Transpertation P - putdoor air EXPOSURE Physical Properties
' Molecular weight. 190.27
l % Melting point 99-100°C
Product {7 L h..p| FRViFONERENEA] | soil 5' Solubiiity (26 °C): in water 0.6%
Manu?a culurin AL]  Disposal - [ Vapor pressure{20 °C): 9.75X105 mm Hg
9 > Specific gravily (25 °C /20 °C): 1.1950
Addilional Nofes
v [ recyeling q * ? Decomposes above 100°C
Products g sewage u Residential,
— Transportaiion & Publlo| -
Product 1 Balidinabtbi Microeaviranments

Product 2 (] ) | indoor airfdust

Product 3 in-vehicle air

|I|‘

Praduct 4 ] Pmduct[] L—aativities—
7 + [ndividual
including in ufero
S - « Comity
» Population
Expostire and Toxicity Informetion
Toxicity Limits: RID: 0.001 mglkg/day {IRIS); Lowest Ghservad Effect Level (LOEL) for subdlinical blood cholingsterase depression 0.025 mgfkg (HSDB)
Toxicological Effects: cholinergic symptoms, diarrhea, CNS depression and conduction abnormalifies
Exposure Limits:
Chemical Use: Insecticide, acaricide, nematocide
Exposure Routes: ingestion of contaminated feod, inhalation and skin contact
Target Organs:
Environmental Concenirations Environmental Refeases
. . ‘ Ermissions % Counties
Low Medium High Noles Tonsfyr Reporting Emissions
Quitdoor air {pgim®) NA ) Data Source: Ground water - HEDB, § Air 0.0575 (TRI 2008} 0.06% (TRI 2008)
Ground waler (g/L) <LOD <0.01 515 0.04% of 2,306 groundwater samples
(1992-18986) > LOD, max conc of .01
Foad {ppm) <LCD ugiL, high conc from afdicarb applied Surtace Water -
Indoor Air {ng/m} NA ‘ to farmiand; Food — aidicarb was not [ Ground Water
Surface water {ppb} 1 4| measured in the TDS (91 —"03); Soif 0.0015 {TRI 2008) (.03% (TRI 2008)
TEP water (I-Igﬂ-) <1_OD - Surface water - HSDB, 14/02 > LOD;
Soil {ppm) 0.0048- 7 1330] b waler NOOD, 24 dotocted out of Chemical Production and Use
30,564 analyses®; Scil -HSD8,
0.0052 fammiand, Biotz - HSDB
Dust {ug/em?) NA Production
Surfaces {ugfem?) NA
Biota {ppm) . 0.03-0.05 1.40 8.89
Human Biomarkers
Urine NA
Blood NA
Other ) NA

*Metabolites aldicarb sulfone and aldicarb sulfonide were detected in NCOD (detectsitotal; min; mean; max):
aldicarly sulfone (34/30,498; 0.10; 0.408; 1.14); aldicarb sulfoxide (35/30,467; 0.40; 3.592; 8.80)
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Availability of informaticn in Databases and
Reference Documents

Physicochemica
andfor
Toxicofogicat
Propezfies

PAGC

NIOSH

1CSC

ToxProfs

RIS

HSDB

ITER

McKay

Howard

RIVM rpris

JARC

PSAP

NTP

REACH

PFD

MSDS

DSSTox

™I

sScp

HPVIS

ToxCast

Phi

Phil

ToxRefDB

CEBS

Preduction and
Use

SIDS

EHPV

HPFD

IUR

ECD

SRD

Releases

TRI

NEI

Environmental
Quality

NGA

NAWQA

AQS

CERCLIS

NATA

Micro-

| environments

and Biomarkers-
Human and
Ecological

108

SDWIS

NHANES

03-04

05-06

07-08

09-10

NHEXAS

PK/PBPK Mode!
{or Data}

SoLit

PBPK
m (H)
[23]

BME

ERDEM

“Tier 17 Exposure Ranking for Aldicarb

submitted 4/11/2014

Semi-Quantitative Expostire
kin (

Inhalation
Ingestion
Darmat

1133
The semi-guantitative metrics of
“Tier 1" reftect: {i) how widespread
the exposures could be within the
general US popuiation
(pervasiveness); (i) the temporat
frequency andfor duration of such
exposures {persistence}; (iii) the
potantial for high fevels of such
exposures {severity); {iv) the
potential of the contact with the
chemical t result in intakeluptake
{efficacy).

Inhalation
Exposure

Ingestion
Exposure

Aggregate
Exposure

“Tier 2" Expo’suré'Rie_\nking'foE.

Permal
Exposure

Inhalation Ingsstion Dermal Aggregale
Median (umoliday) 0 0 NA 0
90 %tile 0 0 NA 0
%over 0.1 pmoliday | 0 0 NA 0
% over 1 umoliday 0 0 NA 0

*Tier 2" estimates are based on (a) differeni exposure factors sampled fram national distributicns for the general US
population (inhalation rates, food intake rates, drinking water intake, time spent indeors, efc.); and (b) concentrations of
the chernical in multiple media sampled from national measured distributions. {Contributions from Environmental

Tebacco Smoke are rof considered in *Tier 2° Exposure Characterization.

)

“Resources for “Tier 3" Exposure Characterization =

“Tier 3" exposure characterization sheuld consider issues such as: exposures of suscepfible subpopulations;
occupational exposures; spafial and temporal heterogeneity of exposures, etc.
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2b. METIS Results for Aldicarb =~~~

submitted 4/11/2014

CAS #116-06-3
‘ Air (Haif-life) Low persistence in Air (Estimated Half-life = 1,162 days)
Persistence Water (Hali-life) Low persistence in Water (Estimated Half-life = 37.5 days)
Soil (Half-life) Moderate persistence in Soil (Estimated Half-life = 75 days)
Soil Mohility Mobility to Groundwater  {Very High mobility to groundwater based on LogKoc =1.512
BCF-LogP Mode_l:ate bioconcentration potential based on an Experimental
LogP=1.13
Bioaccumulation BCF Low bioconcentration potential based on Estimated LogBCF = 0.17
BAF
An estimated LC50(48-hr) = 577.766 mg/L indicates a Low toxicity to
Daphnia Daphnid. However, this compound is classified as R50/53 (Very toxic
P to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.).
An estimated LC50(96-hr) = 563.575 mg/L indicates a Low toxicity to
Aquatic Toxicity Fish Fish. However, this compound is classified as R50/53 (Very toxic to
aquatic organisms, may cause long-term adverse effects in the
aquatic environment.). _
No toxicity estimate. However, this compound is classified as R50/53
Algae {Very toxic to aquatic organisms, may cause long-term adverse
effects in the aquatic environment.).
Neurotoxicity Known Neurotoxin [Grandjean et al}
. . Not ciassifiable [IARC_OE]; D (Not classifiable as to human
Carcinogenicity carcinogenicity) [1986 Guidelines] [IRIS]
SHR

Reproductive Toxicity

Suspected Endocrine Disruptor [JP_SED]; Evidence of potential for
Humans; No or insufficient data gathered for Wildlife [EU_EDRP];
Potential Endocrine Disruptor [TEDX_ED}

Mutagenicity

Public Perception

Biomonitored

0 out of 2 lists

Industry Deselection

1 out of 6 lists (RC_PIC)

Regulatory Priority

0 out of 10 lists

HPV Chemical

out of lists

Global Warming Po‘tentia!

A GWP= 0 indicates that this compound does nof contribute to Global
Warming

Environmental Impacts

Qzone Depletion

This compound does not contribute to Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air (CTD = 8.30014 km -
A_TRNSPRT)
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Gréphical Summary of METIS Resuits for Aldicarb
Transport in Air : Persistence

Environmental Impasts  LongRange Transpot - Air(Half-ife)
Ozone Depletion o " \Water (Hali-life}

Glabal Warming Potential N Soif (Half-life)

Bt Aoty

HPY Chemical Maobility to Groundwatar

Regulatory Prigrity _ ECF;LUQF’
Public Perception , BB
Industry Deselection M " BCF
Elimmnibred s BAF
Iutagenicity Daphnia

Fish

Reproductive Toxicity f Aquatic Tbxicity
Algae

Carcinogenicity -Néurotoxicity-

EHRE

Disclaimer: These preliminary results are for software demonstration _ EXPOSURE
purposes only as they are using test versions of PROTEGE and METIS. LOW(1) MODERATE (2) HIGH(3)

Actual rankings may differ when the final system has been implemented
and tested. .

HIGH (3)

(Currently METIS classifies and “flags” this compound as a “potential
neurotoxin.”)

HAZARD
MODERATE (2)

LOW (1) -
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‘3a. PROTEGE Resullts for Bisphenol-A

Prioriiization/Ranking of Toxic Exposures with GIS Extension (PROTEGE) Summary Phy: sfco-Qhemical information
W ) (] . : 71 MName Bisphenol-A
! #1  \Workplace ccupational i Other Names - | 4,4"dihydroxy-2,2-
Agagrtgaclu?ng _L Release || Microenvironments activibes— diphenylpropane
cessind | ‘ 1. Chemical Fermula | CisHssOp
l {7 tront Bl : Chemical Class Pler
Chomical ALy EMvironmental mblent Eav Py [activies— ~~ HUMAN dentifier CASE0057
: | Release outdoor air EXPOSURE Chemicat Forms
Transportation
1 Physical Properlies
= Molecular weight: 228.29
_—L‘E ] Environmental [ soit 5] Melling point: 150-155 deg C (solidification range)
" Pn’}!stlci' ] 5t Disposal _ [~ n {HSDB)
anufactufing |1, Addifione] Nofes
il ( recycllng%| J, T
4 [] Residential,
Products !rﬁ:‘t\‘:age?lt Transportation & Pubiic
' Microenvironments

Product 2 indoor alr/dust

{ Product 3 ] in-vehicle air .
7 - | activitias—
Produ clm abject contact aFIIV|taes~b

Product 5} Pisposal lap walor

= other water s Individual
| Product N (inctuding in ufero)
Use » food/beverage: « Community

« Population

Exposure and Toxicify Information

Toxicity Limits: RID (mg/kg/day): 0.05 {IRIS}, NOAEL: 10 mg/m3 (repeated I}; 50 mgfkg (repeated O} (REACH)

Toxicological Effects: Clear gvidence of adverse development effects in redents at high doses; Insufficient evidence for developmental and reproductive toxicity in
humans [24] . :

Exposure Limits:

Chemical Use: plasticizer, fungicide, flame retardant, rubber chemicals

Exposure Routes: inhalation, ingestion, dermal contact

Target Organs:
Environmental Concentrations Environmental Releases
I . Emissions % Countiés
. ) Low Meadium High Notes Tonsfyr Reporting Emissions
Qutdeor air {ng/m?) 0.02 0.51 1.92} Data Source: Outdoor air - [25],  § Air 53.05 (TRI 2008) 1.98% (TR} 2008)
Ground water (ug/L) 0.003 : 1.41| Ground water — HSDB, landfill or
waste water treatment plant data;

Food {mgfkg)} <L0D <LOD 1.5 Food - [26] (5, 50, 95%tle), canne dESurface Water | 2.87 (TRI 2008) 0.28% {TRI 2008}
Indoor Air {ngil) <i0D <LOD food; Surface water ~ HSDB, Ground Water
Surface waler {ug/L} AL 12| USGS 1999-2000, 41.2% of 139 [ Soil 95.74 (TR 2008) 0.12% (TRI 2008}
Tap waler {ng/L) 05 11 9l streams ?LGD; Tap water - {27];
Soil {pprm) ND {gg%mgﬂ Surfacs water - Chemical Production and Use
Dust (g/g) 0.2 0.821 178" Production 1 bitlion Ibs and IUR
Surfaces {pglem?) NA greater
Biota NA
Human Blomarkers
Urine
Blood
Other

33




NJrisk Pilot Phase Report

Reference Documents

Availability of Information in Dalabases and

PAC

NIOSH

iC8C

ToxProfs

fRIS

HSDB

ITER

[ BENERI{=EE ]

McKay

Howard

RIVM rpris

Physicochemical IARC

andfor PSAP

Toxicological NTP

Properties REACH

PFD

M3DS

DSSTox

T™E

SCP

HPVIS

Phi

ToxCast Pl

ToxRefDB

CEBS

SIDS

I EERENENE ]

EHPV

Production and |__HPD

Use IUR

ECD

SRD

TRI

Releases NEI

NGA

NAWGA

Enviranmental 7S

i :
Quallty  ERciB

NATA

DS

Micro- SDWIS

environments 03-04

and Biomarkars-] 05-06

NHANES

Human and 07-08

09-10

{u)

Ecological
1 NHEXAS

ScLit
PKIPBPK Modely

PBPK
m(R,
H) [29]

{or Data) BME

o130

ERDEM

Semi-Quantitative Exposure
Ranking

Inhalation

1,33 0.88 :
The semi-quantitative metrics of
“Tier 1" reflect: (i) how widespread
the exposures could be within the
general US populatior
(pervasiveness); (ii) the temporal
frequency and/or duration of such
exposures (persistence); (i) the
potential for high levels of such
exposures (severity); (iv) the
poterdial of the coniact with the
chemical to result in intakeluptake
{efficacy).

~“Tier 1 Exposure Ranking for Bisphenol-A .~ -

Inhalation
Exposure

Ingestion
Exposure

Aggregate
Exposure

Dermal
Exposure

R - el Do A

T, |[—Food (mo/kg) T ood

:g; 10" {| - Drinking Water eg/L} % _.'?gg'l""gwa‘e’

2 3

£ 5

£ e 2

é 10 ’E

g =

§ Wﬁ_w.—m-w-w””"”ﬂf T

<§ T

10“{
o 20 40 60 an 100 20 40 80 80 100

Percendile Percentite
Inhatation Ingestion Dermal Aggregate

Median {umoliday) 2.59E-05 2.35E-06 NA 2.82E-05

90 Y%dite 5.52E-05 0.00678% NA 0.00107

%over 0.1 ymolfday | O 6 - NA 0

% over 1 umoliday 0 ¢ NA 0

“Tier 2" estimates are based on (a) different exposure faciers sampled from national distributions for the genaral US

population (inhalation rates, food intake rates, drinking water intake, time spent indaors, etc.); and (b} concentrafions of

the chemical in multiple media sampled from national measured distributions. (Contributions from Envirenmental
Tobacco Smoke are not considered in “Tier 2" Expaosure Characterization.}

" Resources for “Tier 3" Exposure Characterization =~

“Tier 3" expostire characterization should consider issues such as: exposures of susceptible subpopulations;
occupational exposures; spatial and temporal heterogeneity of exposures, efc.
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3b. METIS Results for Bisphenol-A =~~~ .
CAS # 80-05-7

submitted 4/11/2014

Persistence

Air (Haif-life)

Low persistence in Air (Estimated Half-life = 0.1327 days)

Water (Half-life)

A measured average Biochemical Oxygen Demand (BOD) = 0% using
a Modified MITI Biodegradation Test (OECD 301C) would indicate that
this chemical is very persistent in water {Min. BOD = 0%, Max. BOD =
0%},

Soil (Half-life)

Moderate persistence in Soil {Estimated Half-life = 75 days)

Soil Mobility

Mohility to Groundwater

Low mobility to groundwater based on LogKoc = 4.876

Moderate hioconcentration potential based on an Experimental

BCF-LogP LogP=3.32
Bioaccumulation BCF Moderate bioconcentration potential based on Experimental LogBCF
=1.57 :
BAF
Daphnia garggi?:red EC50(48-hr) = 13 mg/L indicates a Low toxicity to
Aquatic Toxicity Fish f:i ;rI:easured LC&0 (96-hr) = 8 mylL indicates a Moderate foxicity to
A measured EC50 (72-hr) = 4.8 mg/L indicates a Moderate toxicity to
Algae Algae.
Neurotoxicity
Carcinogenicity
SHR Evidence in living organisms for Humans; Evidence in living

Reproductive Toxicity

organisms for Wildlife [EU_EDRP]; Suspected Endocrine Disruptor
[JP_SED]; Potential Endocrine Disruptor [TEDX_ED]

Mutagenicity

Public Perception

Biomonitored

2 out of 2 lists (NHANES; NHANES V)

Industry Deselection 2 out of 6 lists (EUC2; SINLIST)
Regulatory Priority 3 out of 10 lists (EU_RRAP; JDES_LST; JUON3)
HPV Chemical out of lists

Global Warming Potential

A GWP= 0 indicates that this compound does not contribute to Global
Warming _

Environimental Impacts

Ozone Depletion

This compound does not contribute to Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air (CTD = 0.0727834 km -
A_TRNSPRT)
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Graphical Summary of for Bisphenol-A

Transportin Air Persistence

Environmental Impacis  Long Range Transport - Air (Haif-life}
Ozene Depletion : " Water (Half-life}

Global Warming Potential Soif (Half-lite}

Gl BACDIbRY

HPY Chemical Aobility to Groundwater

P
Reguiatory Priority BCF-LogP
Public Perception
Industry Deseleclion T BCF
Hiamonitored BAF
Mutagenicity Daplnia
Repreductive TOKICJ'FY | : o - Fish Aquatic Toxicity
Carcinogenicity Algae

-Meuratoxicity-

SMR

Disclaimer: These preliminary results are for software demonstration EXPOSURE
purposes only as they are using test versions of PROTEGE and METIS. " LOW{1) MODERATE (2

Actual rankings may differ when the final system has been implemented
and tested.

HIGH®)

HIGH (3)

(Currently METIS classifies and “flags™ this compound as a “known
human reproductive toxin.”’)

HAZARD
MODERATE (2)

LOW (1)
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4a. PROTEGE Resulits for Butylhydroxyanisole

Summary Physico-Chemical Information

Priotitization/Ranking of Toxic Exposires with GIS Extension (PROTEGE)

Shemical 1y e A pmp—" gfr:new gug:hzdéﬁy:msme T
' —% Workpla ceupatio er Names utylated Hydroxyanisole,
Manufaciurin ) > " : activilies—
& Prm':assingfl »| Release Microenvironments Chemical Formula §CiiHis0s

Chemical Class  [FP
Identifier CAS: 8003-24-5
Chemical Forms i a mixiure with Phencl, (1,1-
dimethylsthyl)-4-methoxy-
{CASH# 25013-16-5)
Physical Properties
Molecular weight: 180,24
Boiling point: 264-270 °C
Melling poini: 48-55 °C
Solubility: Insoluble in water

T v t

{1 -
7] i\fug» Environmental Ambient Environment

Chemical “’”"__‘“i Release
Transportation

HUMAN
EXPOSURE

feme ClivitigS i
outdoor air

h

Environmentat

>
sroio]| | oow

Product
Manufacturing

I
il

! recycling v+ ! Additional Notes
Products 7} sewage L Resid.emial, .
treatment Transportalion & Public
Microenvironments
[ Procuat2 ] 4 ndoor aidust -
| nvehilo air

—aclivities—»

-]

-Producl 4
‘ Product _ whbject conlact
‘ Disposal op wator

other water » [ndividual

Product i {including in utero)
Use foodfheverage: « Community

« Population

I

h 4

v

Exposure and Toxicity Information
Toxieity Limits:

Toxicologicat Effects: Reasonably anficipaled to be a human carcinogen (NTP RoC 2005}

Exposure Limits: Generally recognized as safe for use in food when the total of antioxidants is not greater than 0.02% of fat or oil content (FDA)

Chemical Use: Antioxidant and preservative for fats and oils and in food packaging; used in cosmefics such as lipstick and eye shadow; antioxidant for some rubbers
and petroleum products; stabilizer for vitamin A.

Expostire Routes; ingestion, dermal contact

Target Organs:

Environmental Concentrations Environmental Releases

Emissions % Counties

Low Medium High Notes Tonslyr Reporting Emissions

Quitdoor air Air
Ground water

Food Surface Water
Indoor Air Ground Water
Surface water Soit

Tap water
Soil Chemical Production and Use

Dust Preduction 660,000 Ibfyr during | ({ARC)
Surfaces , 1970 10 1982

Biota

Human Biomarkers
Urine
Blood

Other
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Availability of Information in Databases and| MR PSS 1” Exposure Ranking for Butylhydroxyanisole . . .
Reference Documents Semt-Quantitative Exposure .
Ranking Inhalation Aggregate
PAC L E
o Xposure Exposure
most 0] | v Een it | 7
ICSC
ToxProfs
RIS
HSDB Inhalation
ITER Ingestion
McKay Dermal [
Howard Aggregate PATE - (166 2
The semi-quantitative metrics of
RIVM rprt . .
fPre “Tier 1" reflect: {i) how widespread
Physicochemica ARC the exposures couid be within the
andfor PSAP general US population
Toxicological [ pyp {pervasiveness), (i} the temporal
Properties REACH frequency andfor duration of such
exposures (persistence); (iii) the
PFD potential for high levels of such
MSDS . exposures (severify}; (vythe | N =ELEH
DSSTox - poterdial of the contact with the Ingestion Dermal
™ chemical to result in intake/uptake Expostire Exposire
(efficacy).
scp T
HPVIS
ToxCast Fhl
Ph li
ToxRefDB
CEBS
SIbs
EHPV
Production and | HPD
Use IUR
ECD
SRD
TRI
Releases
NEI
NGA . Inhalation Ingestion Dermal Agaregate
NAWQA Median (pumoliday) 0 0 : NA 0
Environmental AGS a0 Ytite 0 0- NA 0
Qualit G
¥ SERCLIS % over 0.1 umolfday [ € 0 NA 0
% over 1 pmolfday 0 0 NA 0
NATA “Tier 2" estimates are based on (a) different exposure factors sampled from nationat distributions for the genaral US
DS population (inhalation rates, food intake ratss, drinking water intake, ime spent indoors, etc.); and (b) concentraticns of
SDWIS the chermical in multiple media sampled from nafionat measured distributions. {Contributions from Environmental
Micro- Tobacco Smoke are not considered in *Tier 2" Exposure Characterization.}
environments 03-04 S — ) - -
and Biomarkers- 0508 - U - Resources for “Tier 3” Exposure Characterization
Human and | NHANES 07-08 j S
Ecological - “Tier 3" exposure characterization should consider issues such as: exposures of susceplible subpopulations;
09-10 occupational exposures; spatial and temporal heterogensily of exposures, etc.
NHEXAS
Sclit :
PK/PBPK Model
{or Data) SME
ERDEM
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4b. METIS Results for Butylhydroxyanisole

submitted 4/11/2014

CAS # 25013-16-5*

CAS # 8003-24-5*

Air (Half-life)

Low persistence in Air (Estimated Half-life
={),2967 days)

Persistence in Air has not been calculated
for this compound

Low persistence in Water {Estimated Half-

Persistence in Water has nof been

Persistence Water (Half-ife) | ;e =27 5 days) calculated for this compound.
Soil {Half-life) Moderate persistence in Soil (Estimated  |Persistence in Soil has not been calculated
Half-life = 75 days) [for this compound.
Soil Mobilit Mohility to High mobility to groundwater based on  [Soil mobility has not been calculated for
y Groundwater LogKoc = 2.925 this compound
BCF-LoaP Moderate bioconcentration potential BCF value based on LogP has not been
9 based on an Estimated LogP=3.5 calculated for this compound
Bioaccumuiation BCF Moderate bioconcentration potential BCF value has not been calculated for this
based on Estimated LogBCF = 1.756 compound
BAF
Daohnia A measured EC50(48-hr) = 2.3 mg/L No toxicity estimate.
P indicates a Moderate toxicity to Daphnia. _
. . ; A measured LC50 (36-hr} = 5.8 mag/L No toxicity estimate.
Aquatic Toxicity  (Fish indicates a Moderate toxicity to Fish. :
Aldae A measured EC50 (72-hr) = 5.2 mg/L No toxicity estimate.
g indicates a Moderate toxicity to Algae.
Neurotoxicity
Carcinogenicity
' Evidence in living organisms for Humans;
SHR Reproductive  |Evidence in living organisms for Wildlife
Toxicity [EU_EDRP]; Potential Endoctine Disruptor
[TEDX_ED]
Mutagenicity

Public Perception

Biomonitored

10 out of 2 lists

Industry 1 out of 6 lists (SINLIST) 0 out of 6 lists
Deselection '

Regulatory 1 out of 10 lists (JDES_LST) 0 out of 10 lists
Prlority . ‘ -

HPV Chemical  |out of lists

Global Warming [No data on Global Warming potential

Potential :

Environmental
Impacts

Ozone Depletion

No data on Ozone Depletion

Long Range
Transport

Low potentfal for Long Range Transport in
Air (CTD = 129.6 km - A_TRNSPRT)

Long Range Transport in Air has not been
calculated for this compound

# Our current installation of METIS has more than one CAS number for this chemical and some of the data are not consistent.
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Graphical Summary of METIS Results for Butylhydroxyanisole

Transport in Air Persistence

Environmental inpaci®  Long Range Transport : Air (Half-life)
Ozone Depletion R Watar (Haif-life}

Global Warming Potential Soil (Half-life)

St Blabiiby

HPV Chemical Mohility to Groundwater

Regulatory Priority

BCF-LogP
Public Perception o s

| Industry Deselection BCF
Bjomonitored BAF
Mutagenicity / Daphnia
Reproductive To;;icity ke Fish. aquatic Toxicity

Carcinogenicity Neurotaxiciy. Algas

SHR

Co o . EXPOSURE
Disclaimer: These preliminary results are for software demonstration MODERATE (2)  HIGH (3)
purposes only as they are using test versions of PRoTEGE and METIS. = BEE
Actual rankings may differ when the final system has been implemented g

“and tested. 2
(Currently METIS classifies and “‘flags” this compound as a “known E ﬁ‘
human reproductive toxin.” Classified as “potential carcinogen” via ég
PRoOTEGE; the table of METIS resulls does not classify it as a I§
carcinogen, but the graphical summary does.)

g
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submitted 4/11/2014
5a. PRQTEGE_Results for Di-n-but'ylphthal.ate . S

Prioritization/Ranking of Toxic Exposures with GIS Extension (PROTEGE) Summary Physico-Chemical Information
W N Wl ] Name Di-n-butylphthalate
: 2] Workplace Qceupational [ Oiher Names DBP; Dibutyl-1,2-benzene-
“ga;‘:"gg‘suf'”g "5l Retease [ ] Microenvironments [ Rotvites= di{;arboxwge
kil I Chemival Fomuia_| CaHaCOOCAH)e
i {71 - ! Chemical Class | Plzr
o ) e Environmental] | Ambient Endronment | aciities— /~ HUMAN identifer CAS 8472
Transpodtation | |1 |1 Re[iase [ outdoor alr I EXPCOSURE Chemical Forms | .
Physical Properties
l x MW: 278.34
ol |1 4, ;| Environmental soil BP: 340°C -
Manutactuing | 13| D08 7 FRZ -35°C
9 |~ raneratinl] 5ot 0001%
incineratio
u VP; 6.00007 mmHg
¥ [ recs,rcling%l J, 1 EEPP({;r )1?29 o
.P{oc): 159° .
Products 'E Sowage TransR::g:g::ighF’ubllc ' Aduitional Nofes
Product 1 [ treatment porat — R T
Microenvironments Colorless to faint-yellow, oily liquid with a slight,
' [ indoor awfdusl aromalic odor academic
(Foss]
| Pmduclm object contact L) [acivities—
= s
v
7 other water U » Individual
o1 Product (including in wterc)
"1 Use Pl {foodibeverage + Community
» Population

Exposure and Toxicity Information

Toxicity Limits: RID: 0.1 ma/kg/day; ; RIC: NA (IRIS)

Toxicological Effects: Group D not classifiable as to human carcinogenicity

Exposure Limits: NIOSH REL; TWA 5 mg/m?, OSHA PEL: TWA 5 mg/m?; TEEL-0: § mg/m?

Chemical Use: Plasticizer

Exposure Routes: Inhalation, ingestion, skin andfor eye contact

Target Organs: Eves, respiratory system, gastroiniestinal fract

Environmental Concentrations

Environmental Releases

. . Emissions % Counlies
Low Medium Hiigh Notes Tonsfyr Reporling Emissions
Quidoor air (gim?) 1.68*107 1.26"0% 0.0052] Data source: Qutdoor air {54, 50, Ajr 2453.93 (NEI 2005) |97.43% (NE1 2005)
Ground waler 85" Yale) - NATA counly-level 16.65 (TR12008) [ 1.36% (TRI 2008)
Food (uglkg) 139 69 go4| doomelaverege: Food - [31 5. 0. 15 rface Water | 0.29 {TRI2008) | 0.09%
> iles); Indoor air - §28]; Tap
Indoor Air {gim®) 0.124 0.250 0.500] yster - 31 Ground Water | 78.67 (TRI 2008) 0.03%
Surface water Sait 7.89 (TRI 2008) 0.06%
Tap water {ng/L) 0.021 0.10 (1466 :
Soit Chemical Production and Use
Dust Preduction 26,000 fonsfyr Data Source: EU {1998)
Surfaces
Biola

Human Biomarkers

Urine {pgfl)

Blood

Other
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Availability of Information in Databases and
Reference Documents

PAC

NIOSH

IC5C

ToxProfs

IRIS

HSDB

ITER

McKay

Howard

RiVM rprts

#|eje|eie |s|s|e|w |

FARC

Physicochemical
andfor

PSAP

Toxicofogical

NTP

Properties

REACH

PED

MSDS

DSSTox

™I

SCP

HPVIS

ToxCast

Phl

[ EENELNE NE R ]

Phil

ToxReiDB

CEBS

SIDS

EHPV

Production and

HPD

Use

UR

ECD

SRD

TRI

Releases

NEI

LEERELAE]

NGA

NAWQA

Environmental

AQS

Quality

CERCLIS

NATA

o |e|O

D3

Micro-

SDwWiS

environments
and Biomarkers-
Human and
Ecologicat

NHANES

63-04

95-06

07081

09-10

NHEXAS

PKPBPK Modelf

Scelit

PKd
{H)
[32]

{or Data)

BME

of331

ERDEM

“Tier 1” Exposure Ranking for Di-n-butyiphthalate

Semi-Quantitative Exposure
_Ranking

Inhalation
Ingestion

Dermal &
Aggregale Bl
The semi-quantitative metrics of
“Tier 1" refleck: {i) how widespread
the exposures could be within the

generat US population
{pervasiveness); (i) the temporal \
frequency andfor duration of such ™
exposures [persistence); (iii) the .
potential for high levels of such .
exposures (severity); (iv) the R

potential of the contact with the Ingestion
chemical fo result in intake/uptake Exposure

submitted 4/11/2014

Inhalation : Aggregate
Exposure Exposure

Dermal
Exposure

(efficacy).

T i —— v Outtdtoor Al
© “— Qutecr Alr {pgfl;'ls) - o R :;f::r Alr ‘
k-] = Indoor Aif {g/m = —re
| Wireriogl R |
§ o7 Drinking Water (1g/L) g e o ;
g1 A 3 /
o g E
A= RS
5
£ 3
8
8 w‘"’g, BT ‘
/ . . . o 20 40 50 80 100
0 20 40 60 80 100 Parcentile
Percentile
Inhalation Ingestion Dermat Aggregate
Median {umcliday} 0.00849 0.248 NA 0.257
90 %tile 0016 1102 NA - 107
% over 0.1 umoliday | 0.1 84.1 NA 85.1
% over 1 pmotiday 0 10.3 ' NA 11

“Tier 2" estimates are based on (a) different exposure factors sampled from national disiribufions for the general US
population (inhalation rates, food intake rates, drinking water intake, fime spent indoors, ete.}; and (b) concentrations of

the chemical in multiple media sampled from national measured dislributions. (Contributions from Environmental
Tobacco Smoke are not considered in “Tier 2" Exposure Characterization.)

Resources for “Tier 3" Exposure Characterization

"Tier 3" exposure characterization should consider issues such as: exposures of susceptible subpopulations;
occupational exposures; spatial and temporal heterogeneity of exposures, efc.
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5b. METIS Results for Di-n-butyiphthalate e T
CAS #84.74.2

Air {Half-life) Low persistence in Air (Estimated Half-life = 1.153 days)

A measured average Biochemical Oxygen Demand (BOD} = 69%
using a Modified MITI Biodegradation Test (OECD 301C) would

Persistence Water (Half-life) indicate that this chemical is not persistent in water (Min. BOD = 69%,
Max, BOD = 69%).
Soil (Half-life) Low persistence in Soil (Estimated Half-life = 17.34 days)
Soil Mobility Mobility to Groundwater High mobility to groundwater based on LogKoc = 3.164
BCF-LogP :.-fery I_-_ilgh bioconcentration potential based on an Experimental
ogP=4.5
Bioaccumulation BCE High bioconcentration potential based on Experimental LogBCF =
3.33
BAF

: A measured EC50{48-hr) = 4.8 mg/L indicates a Moderate toxicity to
Daphnia Daphnia. However, this compound is classified as R50 (Very toxic to
aquatic organisms.).

A measured LC50 (96-hr) = 2.8 mg/L indicates a Moderate toxicity to

Aquatic Toxicity Fish Fish. However, this compound is classified as R50 (Very toxic to
aquatic organisms.}. ,
A measured EC50 (72-hr) = 2.7 mg/L indicates a Moderate toxicity to
Algae Algae. However, this compound is classified as R50 (Very toxic to

aquatic organisms.).

Neurotoxicity Known Neurotoxin [Grandjean et al]

Carcinagenicity

SHR Evidence in living organisms for Humans; No evident scientific basis

; . for Wildiife [EU_EDRP}; Suspected Endocrine Disruptor [JP_SED];
Reproductive Toxicity  f7i¢ to reproduction - Category 1B/2A [EU RA17 5]; Potential
Endocrine Disruptor [TEDX_ED]

Mutagenicity
Biomonitored 1 out of 2 lists (NHANES)
Industry Deselection 3 out of 8 lists (GADSL; EUC2; SINLIST)
Public Percaption Regulatory Priority 3 out of 10 lists (EU_CAND; EU_RA14, JDES_LST)
HPV Chemical out of lists
Global Wa'rming Potential QJ GW_P= 0 indicates that this compound do.es not contribute to Global
arming '
Ozone Depletion ' This compound does not contribute to Ozone Depletion

Environmental Impacts
. |Long Range Transport

43




NJrisk Pilot Phase Report submitted 4/11/2014

Graphical Summary of METIS Results for Di-n-butylphthalate '

Transport in Air , Parsistence

Environmental Impacts  Long Range Transport - Air (Halfife)
Ozone Depletion ’ I T Waler (Half-life)

Glokal Warming Potential Soll iHalf-life}

ot Mnhiity

HPY Chemical Wohility to Groundwater

Reguiatary Priority BCF-LogP
Public Perception .
Industry Deselection BCF
Biomaonitored BAF
Daphnia

Mutagenicity | / :

Reproductive Toxicity [

FIsh  aquatie Toxicity

Carcinogenicity Algae

-Neurotoxicity-

§HR

Co . ' , EXPOSURE
Disclaimer: These preliminary results are for software demonstration | LOW({1) MODERATE (2} HIGH (3)

purposes only as they are using test versions of PROTEGE and METIS.
Actual rankings may differ when the final system has been implemented
and tested.

HIGH (3}

(Currently METIS classifies and “flags” this compound as a “known
human reproductive toxin” and a “potential neurotoxin.”)

HAZARD
MODERATE (2)

LOW (1)
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'Sa'. PRQTEGE_ "Re'siilt_s".:fd_r_H'exabro_moc'ycEodo_&éca_he

Prioritization/Ranking of Toxlc Exposures with GIS Extension (PRoTEGE) Surmmary Physico-Chemical information
| £7] ] Name Hexabromocyclododecane
Chemical ;
Manufacluring Workplace Ly ‘Occupatlonaﬁ _activities—p Other Names
& Processing —4p{ Release Micrognvironments Chemical Formula | CrzHxBre
¢ T Chemical Class  |BFR
7] " [dentifi CAS; 25637-99.4
__Lm | EnvironmentalT | Ambient Environment | activilies— HUMAN entilter
chemical  ['1T1T®  Release (‘—'"—fi] Chemical Forms
Transporialion B ; outdoor air EXPOSURE Physical Properties
| ' MWG41.7
% Sal: In water, 6.56X10-3 mg/L
Product | s Envitonmental N [___ﬁ?ﬂ___q VP 4.72X10-6 mm Hg
Manufacuring |~ 1% Disposal Addiional Notes
¥ ' L racycling %’ & T
¥ [7] i Residential,
| Micr_oenvironments
' 1 ‘ indoor alrfdust jﬂ
(Prococt 3 ) in-vehicle air 'T"
L |
7 - Individual
o] Product . (including in utero)
*l Use foodibeverage « Community
« Population
+ Exposure and Toxicity Informafion
Toxicity Limits: NOAEL: 22.9 mg/kg/day
Toxicological Effects: light irritation
Exposure Limits; NOAEL 22.9 mg/kg/day
Chemical Use: flame retardant .
Exposure Routes: ingestion of fish for general population, inhalation, and dermal contact for occupational population
Target Organs:
Environmentat Congentrations Environmental Releases
- ) . Emissions % Coﬁnties
Low Wedium High Notes Tonstyr Reporting Emissions
Quidoor air Data source: Soil -HSDB; Food - § Air
Ground water {34] (5, 50, 95%iiles)
Feod {ugikg) <LOD 1.02 18.0 Surface Water
indoor Air Ground Water
Surface water Soil
Tap waler
Sail (ppm) 0.000006 0.514 Chemical Production and Use
Dust Production
Surfaces
Biota
Human Biomarkers
Urine {pg/L)
Blood
Other
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Availability of information in Databases and
Reference Documents

PAC

NIOSH

ICSC »

ToxProfs

IRIS

HSDB .

ITER

McKay

Howard

RIVM rpds

Physicochemica IARC

andfor PSAP

Toxicologicat NTE

Properies ' REACH .

PFD

MSDS

DSSTox

™I

SCP .

HPVIS

Phl

ToxCast o

ToxRefDB

{efficacy).

CEBS

SiD3 *

EHPV

Production and ] HPD

Use IUR

ECD .

SRD

TRI

Releases NEI

NGA

NAWQA

Environmental AQS

Qually I cerous

NATA

DS

submifted 4/11/2014

“Tier 1" Exposure Ranking for Hexabromocyclododecane

Semi-Quantitative Exposure
_ Ranki

Aggregate
Exposure

Inhalation
Exposure

Inhalation

"Tier 1" reflect; ()) how widespread
the exposures could be within the
general US population
{pervasivenass), (i) the temporal
frequency andior duration of such
exposures (persistence}; (iil) the
potential for high levels of such -
axposires {severity), (iv) the
potential of the contact with the Ingestion
chemical to resuit in irtakefuptake Exposure

Dermal
Exposure

g 7 ==

10'

Daily intake (umol/day)
8\
ay

Concentration in different media

Micro- SDWIS
environments 03-04

and Biomarkers-| 05-06

Human and NHANES 07-08

Ecological 09-10
‘ NHEXAS

ScLit

. |PK/PBPK Model BME

{or Data) [ ERDEM

10
107
0 T a0 60 e oo 0 20 40 s 80 100

Parcantile . Parcentile
Inhalation Ingestion Dermal Aggregate

Median {pmoliday) 0 0.00156 NA 0.00156

90 %tile 0 0.0185 NA 0.019t

%over 0.1 umoliday | G 0.766 NA 148

% over 1 pmol/day 0 0 NA 0

“Tier 2’ estimates are based on (a) different exposure factors sampled from national distributions for the general US
population {inhalation rates, food intake rates, drinking water intake, time spent indoors, efc.); and (b} concenfrations of
the chemical in muttiple media sampled from national measured distributions. (Contributions from Environmental
Tobacco Smoke are not considered in “Tier 2' Exposure Characlerization.)

“Resources for “Tier 3” Exposure Characterization =

"Tier 3" exposure characterization should consider issues such as: exposures of susceplible subpopulations;
occupational exposures; spatial and temporal heterogenaity of exposures, efc.
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CAS # 3194.55-6

CAS # 25637-99-4

Persistence

Air (Half-life)

High persistence in Air (Estimated Half-life =
2,133 days)

Water (Half-life)

A measured average Biochemical Oxygen
Demand {BOD) = 1% using a Modified MITI
Biodegradation Test (OECD 301C) would
indicate that this chemical is very persistent
in water (Min. BOD = 0%, Max. BOD = 4%).

Moderate persistence in Water {Estimated
Haif-life = 60 days)

High persistence in Soil (Estimated Half-life

Soil (Half-life) =120 days)
Soil Mobilit Mobility to Low mability to groundwater based on Low mobility to groundwater based on
y Groundwater LogKoc = 5.097 LogKoc = 4.986
] Very High bioconcentration potential based
BCF-LogP on an Estimated LogP=7.74
Bioaccumulation BCF Very High bioconcentration potential based
on Experimental LogBCF = 4.26
BAF
Da hnia : An estimated LC50(48-hr) = 0.003 mg/L
P , indicates a High toxicity to Daphnia.
Aquatic Toxicity Fish An estimated LC50{96-hr) = 0.00191 mg/L
indicates a High toxicity to Fish.
Algae No toxicity estimate.
Neurotoxicity
Carcinogenicity
SHR Reproductive TOXIC TO REPROBUCTION - Hazard
Toxicity category 2 [EU_GHS]
Mutagenicity

Public Perception

Biomonitored

. |0 out of 2 lists

Industry 1 out of 6 lists (SINLIST) 2 out of 6 lists (GADSL; SINLIST)

Deselection :

Regulatory 4 out of 10 lists (EU_CAND; EU_RA14; 3 out of 10 lists (EU_CAND; EU_RA14;
| Priority JMON1; JMON3) JMON1)

HPY Chemical out of lists

Global Warming |No data on Glokal Warming potential

Potential

Environmental
Impacts

Ozone Depletion

No data on Ozone Depletion

Long Range
Transport

Low potential for Long Range Transport in
Air (CTD = 0.97013 km - A_TRNSPRT)

l.ow potential for Long Range Transport in Alr

(CTD = 343.267 kin - A_TRNSPRT)

* Our current installation of METIS has more than one CAS nuinber for this chemical and some of the data are not consistent.
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Graphical Summary of METIS Results for Hexabromocyclododecane
Transport in Air Persistence

Ervircnmental Impacis | ong Range Transport : Alr (Half-life}
Ozone Depletion T Water (Half-life}

Global Warming Potential Soil (H_alf—life}

Sl Moty

HPY Chemical Mobildy to Groundwater

Regutatory Pricrity BCF-LogP
_Public Perception - B
Industry Deselection  BCF
Biocmonitored BAF
Mutagenieity Daphnia -
Reproductive To}-cicity Fish- Aquatic Toxicity

Carcinogenicity Neurotoxicity- Algas

SHE

Disclaimer: These preliminary results are for software demonstration EXPOSURE
putposes only as they are using test versions of PROTEGE and METIS. LOW{1) MODERATE(2) HIGH(3)
Actual rankings may differ when the final system has been implemented
and tested.

HAZARD
MODERATE (2)  HIGH (3)

LOW (1)
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7a. PRoTEGE Results for Méthoxychlor

Prioritization/Ranking of Toxic Exposures with GIS Extension (PRoTEGE) Summary Physico-Chemical Information
v {7] Name Methoxychlor

]
Chemical #  Workplace I Occupationat ;
i el —» A L activilios—p Other Names | p,p™-
i\ga;:.lofgl:;l;:\gg | Release Microenvironments Dimethoxydiphenylkichlorogthane;
* T DMDT; Methoxy-DET,; 2,2-bis{p-
- - ] ) Methoxyphenyd)-1,1,1-
X A, ;W Environmental Ambient Envirenment L aciivities—p HUMAN trichloroethans; 1,1,1-Frichloro-
Chermical 3 Release ™ EXPOSURE 2,2-bis-(p-methoxyphenyl)ethane
Transporation N o Chemical (CsHsOCHs)CHCCL:
| Fomle
. — = Chemical Class i OCP
nviranmenta soil i N
Product J@ Disposal ¥ | l lden!lﬁer CAS72-43-5
Manufacturing 5 — ] Chemical Forms
Physical Properties
recyclin MW: 345.7
X 7] [ yee Gl ‘ T I BP: Decomposes
Products sewage - Re;"i.e ""g'P bl MLT: 171°F
treatment i it Sol: 0.00001%
croenvironments .
v 7 VP: Very low
' ! indoor airfdust EI Addiional Notes
(rreaws 5] (ivveticoair 'y
(ost 4 —_l ectiites >
[
7 « tndividual
o| Product N /7 (including in wero)
™ Use ?| | food/beverage = » Community
« Population
Exposure and Toxicify Information
Toxicity Limits: RID 0.005 mg/kg/day (IRIS)
Toxicological Effects: Not classifiable as fo human carcinogenicity (RIS
Exposure Limits; OSHA PEL: TWA 15 mg/m3
Chemical Use: insecticide
Exposure Routes: inhalation, ingestion
Target Organs: cenlral nervous system, liver, kidoneys
Environmental Concendraticns Environmental Releases
) ) Emissions % Courties
Low | Medium High Notes Tonsfyr Reporting Emissions
Cutdoor air (ng/m?3) 0.25 Data sources: Quitdoor air '08 Air
Ground water | annual mean @ one AQS monitor; 0.0018 0.16
o4l -
Food {pph) 02 0.4 1,69, Food (5th, 50t, and 95t %ites) - B e Water | NA NA
- TDS 91-03; Tap water - [35] (>99%
Indoor Air of measurements <RL) Ground Water | NA NA
Surface water Scil . 0.93 0.06
Tap water {LiglL} <RL <RL[ 0.020 {99.9%tile)
Soil ‘ Chemical Productlon and Use
Dust : Praduction
Surfaces
Bicta
Human Biomarkers
Urine
Blood
Cther
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Avaitability of Information in Databases and
Reference Documents

PAC

NIOSH

ICSC

ToxProls

iRES

HSDB

ITER

McKay

Howard

RIVM pris

Physicochemical

IARC

andfor

PSAP

Toxicological

NTP

Properties

REACH

PFD

MSDS

DSSTox

™I

SCP

HPVIS

ToxCast

Phi

Phil

ToxReiDB

CEBS

SIDS

EHPV

Production and

HPD

Use |

1UR

ECD

SRD

TRI

Releases

NEI

NGA

NAWQA

Environmental

AQ3

Cuality

CERCLIS

NATA

DS

Micro-

SEWIS

L EL RENENE ]

environments
and Biomarkers-
Human and
Ecological

NHANES

43-04

05-06

07-08

09-10

NHEXAS

Sclit

PK/PBPK Mode!

BME

(or Data)

ERDEM

" “Tier 1" Exposure Ranki_r_ig"fo_r_ '_Methoxychlor.

_submitled 4/11/2014

Semi-Quantitative Ex 'esure Ranking

Inhalition

1.3
The semi-guantitative mefrics of "Tier
1” reflect: (i) how widespread the
exposures could be within the general
US population (pervasiveness); (i}
the temporat fraquency andfor
duration of such exposures
(persistence); (i) the potentiat for
high levels of such exposures
(severity); (iv} the polential of the
confact with the chemical to result in
intakefuptake (efficacy).

Inhaiation
Exposure

Ingestion
Exposure

Aggregate
Exposure

Dermal
Exposure

[ i i G A

§ {91l —Food {ugik -

f‘é’m “—Focdfuaia) 5104 —*Tolﬂ'i

g

a3

=

210° %

5 3

400 .

8 0

0 20 40 80 80 100 0 20 40 60 80 100

Percentile Percenliie
inhalation Ingestion Dermal Aggregate

Median {umolfday) 8.63E-06 ] NA 8.63E-06

90 %tile 1.06E-05 ] NA 1,06E-05

% over 0.1 pmoliday | 0 0 NA 0

% over 1 pmol/day 0 ] NA 0

"Tier 2" estimates are hased on (a) different exposure factors sampled from national distribufions for the general US
population (inhalation rates, food intake rates, drinking water intake, time spent indcors, etc.}; and (b} concentrations of
the chemical in multiple media sampled from national measured distibutions. (Contributions from Environmental

Tobacco Smoke are not considered in “Tier 2" Exposure Characterization. )

"' Resources for “Tier 3" Exposure Characterization

“Tier 3" exposure characterization should consider issues such as: exposures of susceptible subpopulations;
occupational exposures; spatial and lemporal heferogeneity of exposures, ele. .
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7b. METIS Results for Methoxychlor
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CAS #72-43-5

Alr (Half-life)

Low persistence in Air (Estimated Half-life = 0.1997 days)

Persistence Water (Half-life) Very High persistence in Water (Estimated Half-life = 180 days)
Soil {Half-life) Very High persistence in Soil (Estimated Half-life = 360 days)
Soil Mobility Mobility to Groundwater Low mobility to groundwater based on LogKoc = 4.629
Very High bioconcentration potential based on an Experimental
BCF-LogP LogP=5.08
Bicaccumulation BCF Very High bioconcentration potential based on Experimental LogBCF
=3
BAF
Daphnia No toxicity estimate.
. -, . An estimated LC50({96-hr) = 0.156 mg/L indicates a Moderate toxicity
Aquatic Toxicity Fish to Fish [CLOGP].
Algae No toxicity estimate.
Neurotoxicity
. . Not classifiable [JARC_OE]; D (Not classifiable as to human
Carcinogenicity carcinogenicity) [1986 Guidelines] [IRIS]
SHR

Reproductive Toxicity

Evidence in living organisms for Humans; Evidence in living
organisms for Wildlife [EU_EDRP]; Suspected Endocrine Disruptor
[JP_SED]; Potential Endocrine Disruptor [TEDX_ED]

Mutagenicity

Public Perception

Biomonitored

0 out of 2 lists

Industry Deselection 0 out of 6 lists
Regulatory Priority 0 out of 10 lists
HPY Chemical out of lists

Global Warming Potential

A GWP= 0 indicates that this compound does not contribute to Global
Warming :

Environmental Impacts

Ozone Depletion

This compound does not contribute to Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air (CTD = 85.555 km -
A_TRNSPRT)
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Graphical Summary of METIS Results for Methoxychior .

Transport in Air Persistence

Eovironmental mpacts | ong Range Transport - Air (Half-fife}
) o Water (Half-life)

Ozone Depletion

Global Warming Potential

HPV Chemical -

Regulatary Pricrity
Public Perception

T

Industry Deselaction

Biomaonitored

Wutagenicity

Reproductive Toxicity

Carcinagenicity Neurotoxicity. Algae

Disclaimer: These preliminary results are for software demonstration
purposes only as they are using test versions of PROTEGE and METIS.
Actual rankings may differ when the final system has been

implemented and tested.

(Currently METIS classifies and “flags” this compound as a “known
human reproductive toxin” and as having a “very high potential for
persistence [water, soil] and a very high potential for bioaccumulation
based on LogBCF = 3.91 [experimental] [vPvB[")
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Fish
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(Half-life)
Hoit Mobility

Wability to Groundwater

BCF-LogP '

BAF
Daphnia

Aquatic Toxicity

HIGH (3)

HAZARD
MODERATE (2)

LOW (1)

EXPOSURE
LOW(1) MODERATE(2) HIGH (3)
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fSé; :PéoT'EG'E Results fbf n-i—le"x'a”rie |

subtitted 4/1172014

Prioritization/Ranking of Texic Exposures wilth GIS Extension (PRoTEGE)

aclivities—p-

Producls
Product 1

Product '
Product 3
Product

Product 5

—

—activities—»

sewage L]
treatmenl

Transporation & Publie
Microenvironments

F 3

L
Product
Disposal

i
] Producl

indoor air‘dust T
in-vahicle air
objecl coniacl
{ap waler

oiher water

Use

food/beverage:

0

) i1 7
Chemical ¥ Workplace Oceupational
Manufacturing ”“_“ﬁ Release | ™| Microenvironments

& Procossing ¢ ?
?JTDM :w, Environmenta‘lﬁ Ambient Environmnl
emica Release | i ’
Transportation| || 1] - Qutdoor ait
| |
¥ Environmental sail
LA
Masr‘f)m:m‘ E2 oisposal - —» u
ulaciurn. B
g [
i ( arec:;.rclingi;l Jr f
7] Residential,

——alivities—

HUMAN
EXPOSURE

« Individual
({Including i utero)

» Comemenity

» Populaiion

Summary Physico-Chemical Information

Name n-Hexane
Other Names Hexane, Hexyl hydride, normal-
Hexane
Chemical Formida | CHs[CHz):CHa
Chemical Class  |VOC
Identifier CAS 110-54-3
Chemical Forms
Physical Properfies
MW: 86.2
BP: 156°F
MLT: -219°F
Sol: 0.002%
VP: 124 mmHg :

Class |B Flammable Liquid: FLP. below 73°F and BP

at or above 100°F.

Colorless fiquid with a gasoline-like odor.

Addilional Nofes

Exposure and Toxicily informafion

Toxicity Limits: RID: NA (IRIS); RfC: 0.7 ma/kglday (RIS}

Toxicological Effects: Neurotoxicity in humans {based on Sanagl et al., 1980 [36))

Exposure Limits: NJOSH REL: TWA 50 ppm (180 mg/m®); OSHA PEL: TWA 500 ppm (1800 mg/m3}

Chemical Use: Pure or commarcial grade solvent; raw material in the synthesis of polyolefins, elastomers and pharmaceuticals; formutation of glues, stains, varnishes
and other industrial chemicals

Exposure Routes: Inhalation, ingestion, skin andfor eye contact

Target Organs: Eyes, skin, respiratory system, central nervous system, peripheral nervous system

Environmental Concentrations

Environmental Refeases

. . Emissions % Counties
Low Mediam High Nofes Tonsiyr Reporting Emissions
Qutdoor air (ppb) 0.040 0.185 0.904| Data sources: Qutdoor air (5th, Air
Ground water 50th, and 85th %iles) - ‘08 annual 161376.58 99.94%
Food means @ AQS monitors; Surface e o Warer [ 4.12 264%
Indoor Air (ugi] 078 218 600 56, omting) 1 [ Ground Water | 0.16 0.16%
Surface water (ngiL) 1.5 7.8 Soil 14.43 1.24%
Tap water
Soil Chemical Production and Use
Dust Production 500 million fo < 1 Data Source: IUR
Surfaces billion Lbsiyr 2006
Biola
Human Biomarkers
Urine
Blood
Other
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Availability of Information in Databases and “Tier 1” Exposure Ranking for n-Hexane
Reference Doguments Semi-Quantitative Exposure Ranking
G . T Inhalation Aggregate
NIoSH . Exposure Exposure
1CSC .
ToxProfs .
RIS .
HSDB .
ITER - fnhalafion
Mckay .
Howard Dermal
RIVIM rpris} i
Plvsicochamical |_IARC The semi-quantitative
o [ PsAP reflect: {i) how widespread the exposures
Tosxicological NTP could be_within the general US population
Propetties | REACH (pervasiveness); (ii) the temporal
) frequency andfor duration of such
05 exposures (persistence); (i} the
A potential for high levels of such
DSSTox hd exposures (severity); (iv) the potential of
™ . the contact with the chemical to result in
SCP L intake/uptake (efficacy).
HPVIS Ingestion Dermal
ToxCast FF:: ;‘ Exposure Exposure
T°ég;fSDB “Tier 2” Exposure Ranking for n-Hexane
$iDS S ——— T
EHPV ——Qutdoos Alr (ug/m®) ~—Outdoor Alr
X - door Al 3 -~ indoor Air
Production and | HPD . g 10 Indoor Air_(Lg/m) 10" jl=—Totat
Use IUR . S e g |
ECD o] 3 [T e I D
I B R S RS T :
Releases TR - 5 T % 107
NEI . & /f'“ E
NGA § 10/ E
] | NAWGA g
Envgonmenta 2GS - h -
wally  IGErcus ' = : 4
0 20 a0 6o 80 100 B 20 a0 e an T oo
NATA * Percenlile Percentile
108 -
Micro WIS Inhalation Ingestion Dermal Aggregate
X ; Median (pmolfda 0.368 0 NA 0.368
[prronmants and o % %tﬂe(P e 0 NA 0811
Humanand | NHANES Foemee e % over 0.1 umoliday | 98.1 0 NA 97.5
NHEXAS “Tier 2" astimatos are based on (a} different exposure factors sampled from nationat distributions for the general US
popr|  Population (inhatation rates, food intake rates, drinking water iniake, time spent indoors, efe.); and (b} concentrations of
Sctit m (H) the chemical in mulliple media sampled from national measured distributions. (Contributions from Environmental
PK/IPBPK Model [38] Tobacco Smoke are not considered in “Tier 2' Exposure Characterizafion.)
(or Data} BMIE o [39] — N
ERDEM Resources for “Tier 3” Exposure Characterization

"Tier 3" exposure characterization should consider issues such as: exposures of susceptible subpopulations;
occupalional expesures; spalial and temporal heterogeneity of exposures, elc. -
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8b. METIS Results for n-Hexane .
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CAS #110-54-3

Persistence

Air (Half-life)

Low persistence in Air (Estimated Half-life = 1.96 days)

Water (Half-life)

A measured average Biochemical Oxygen Demand (BOD) = 100%
using a Modified MiTI Biodegradation Test {OECD 301C) would
indicate that this chemical is not persistent in water (Min. BOD = 99%,
Max. BOD = 103%).

Soil (Half-life)

Low persistence in Soil (Estimated Half-life = 17.34 days)

Soil Mobility

Mobility to Groundwater

Very High mobility to groundwater based on Logioc = 2173

Moderate bioconcentration potential based on an Experimental

BCF-Lo:qP LogP=3.9
Bicaccumulation BCF Moderate bioconcentration potential based on Estimated LogBCF =
12.303
BAF
.jAn estimated LC50(48-hr) = 4.587 my/L indicates a Moderate toxicity
Dachnia to Daphnid. However, this compound is classified as R51/53 (Toxic to
P aguatic organisms, may cause long-term adverse effects in the
aquatic environment.).
. An estimated LC50(96-hr) = 3,916 mg!L md:cates a Moderate toxicity
Aquatic Toxicify Fish to Fish. However, this compound is classified as R51/53 (Toxic to
aquatic organisms, may cause long-term adverse effects in the
aquatic environment.).
No toxicity estimate. However, this compound is classified as R51/53
Algae {Toxic to aquatic organisms, may cause long-term adverse effects in
the aquatic environment.).
Neurotoxicity Known Neurotoxin [Grandjean et al]
SHR Carcinogenicity
Reproductive Toxicity Potential Endocrine Disruptor [TEDX_ED]
Mutagenicity
Biomonitored 0 out of 2 lists

Public Perception

Industry Deselection

2 out of 6 lists (EUC2; SINLIST)

Regulatory Priority

2 out of 10 lists (EU_RRAP; JDES_LST)

HPV Chemical

out of lists

Global Warming Potential

A GWP= 0 indicates that this compound does not contribute to Global
Warming

Environmental Impacts

Qzone Depletion

This compound does not contribute to Ozone Depletion

Long Range Transport

High potential for Long Range Transport in Air {CTD = 587.52 km -
A_TRNSPRT)
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Graphical Summary of METIS Results for n-Hexane Lo

Transport in Air Persistence

Environmental Impacis  Long Range Transport - Alr (Half-life)
Ozone Depletion S L

Global Warming Potantial

HPV Chemical

Reagulatory Priority
Public Perception

Industry Deselaction

Biomonitared

hutagenicity

Reproductive Toxicity Fish

Algae

Carcinogenicity Neurotoxiclty-

SHR

Water (Half-life}

Soll (Half-life}

Sond Bobility

Mobility to Grounehwater

BCF-LogP

BCF

BAF

Daphnia

Aquatic Toxicity

Disclaimer: These preliminary results are for software demonstration
purposes only as they are using test versions of PROTEGE and METIS.
Actual rankings may differ when the final system has been
implemented and tested.

(Currently METIS classifies and “flags™ this compound as a “potential
neurotoxin.”)

HAZARD

HIGH (3)

MODERATE (2)

LOW (1)

EXPOSURE
LOW(1) MODERATE (2) HIGH(3)
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9a. PROTEGE Results for Nonylphenol

Summary Physico-Chemical Information

Priorilization/Ranking of Toxic Exposures with GIS Extension (PRoTEGE)

Chomeal v v Name Nonylphenol
emica B Workplace Qccupationat - Ciher Names
Manufacturi ] . : activilies—
&Procesl;ix?gg %] Release _ Microenvironments Chamical Emun 100
¢ T Chemical Class | alkylphenolMU
_L 1 ’ ; i Identifier CAS 75154-52-3
- 1 1Eh# Environmental Ambient Environment —activities—» /7 HUMAN o
Chemical X Release [mm OSUR hemical Forms
Transportation x : EXP E Physical Froperfies
035
—LIZI e - Vi Sol.: In water, 6.35 mg/L at 25°C, Sol in most
; nvironmenta l soil El organic selvents
Product i L »
Manufacturing Disposal VP; 2.36X10% mm Hg at 25°C
Additional Noles

mﬁ%
E‘l

X recycling ‘ 1

Y

Products ) sewage 1] Residentia,
reatment Transporiation & Public

Proguct 1 | Microenvironments

- ’

v
indoor alr/dust

ll
o

Product

| in-vehicle air
Produc!m object contact jassactivilios=—
‘ Disposal tap waler

I

163008

other water » Individual
] Product N {including in utero)
™ Use > foodfeverage » Community
= Population

Expostre and Toxicity Information
Toxicity Limits: L.D50 Rat oral 1,600 mgtkg; LD50 Rabbit dermal 2140 mgfkg
Toxicological Effects: Moderately toxic if swalfowed. Severely iritating to skin and eyes.

Exposure Limits: 2.5 mgim?® {TEEL)

Chemical Use: Shale and clay stabilizer in driling muds; rionionic surfactant; bactericides; dyes; drugs: adhesives

Exposure Routes: Occupational exposure to nonylphenol may ocgur through inhalation and dermal contast with this compound at workplaces during its production and
formulation into commercial products : ‘

Target Organs: skin and eye

Environmental Concentrations Environmanial Releases

Emissions % Counties

Low Medium High Notes Tonsfyr Reporting Emissions

QOutdoor air Data sources: Indoor air - {28]; Tap [ Air
Ground water water - [40]; Surface water, Sofl -
Food {pglg) HSDB. Surface Water
Indoor Air (ng/m?) 62 130 72 Ground Water
Surface water (ugiL) 0.8 40 Soil

Tap water (ng/L} 35 6.6 12
Soil {gfkg) 162 Chemical Production and Use

Dust Produciion < 500,000 Ibsiyr Data Source: [UR 2006
Surfaces
Biola

Human Biomarkers
Urine
Blocd
Other

57




NJrisk Pilof Phase Report submitted 4/11/2014
vty ofnlomaton nDelabess g
Reference Documents - — p
Semi-Quantitative Exposure -
AC . Inhalation Aggregate
NOSH Exposure Exposure
ICSC -
ToxProfs
RIS
HSDB .
ITER i
McKay Inhalation
Howard
RIVM rpris
Physm;mmh IL;;S;:?B The semi-quantitative metrics of
Toxicological | NTP "Tier 1" reflect: {i) how wic{es‘pread
. Propetties | REACH n the exposures could be within the
' PFD general pS poquatlllon
MS0S — {pervasiveness); (i} the temporal
frequency and/or duration of such
DSSTox 2 exposures {persistence); {iii) the
BLL L potential for high levels of such
SCP . exposures (severfty; (iv) the
HPVIS polential of the contact with the Ingestion Dermal
ToxCast -2 chemical to result in intake/uptake Exposure Exposure
Ph il (efficacy).
ToxReiDB
CEBS
SIps o s e
EHPV = Incloor Alr {ug/m©) ; o Indoor Ar
Production and| HPD . % :iini«_ng__W:ter(ygfL) e 10° "—"_l?(;lir::lng Water
Use IUR . £ I B | -
ECD . B0 e 3
SRD . 5 8
Releases =l 5 %
NE{ & o~
NGA g g
) NAWGA £
Environmental 3
Qually CE‘;%?_ES. 10 . , : a
NATA 0 20 gercemirg % 100 0 20 4gercea mtrgo 80 100
038 - .
" SDWIS Inhalation Ingestion Dermal Aggregate ‘
envitonmants 0308 Median (umoliday) | 0.00567 0.000013 NA 0.00558 |
and Biomarkess- D506 90 %tile 0.0107 24205 NA 0.0103 |
Humanand | NHANES reomes %over 0.1 pmoliday | O g ' NA 0 5
Ecological 0510 % over 1 ymoliday 0 4 NA 0
NHEXAS *Tier 2" esfimates are based on (a) different exposure faciors.sampleq from nati_onal distributions for the general US
¥ popuiation (inhalation rates, food intake rates, dr!nklng water mtak_e, time spant mdoc_;rs, .etc.); and (b} goncentrations of
PKIPBPK Modelf—pr the chiemical in mulfiple medlg samp!ed f{om national measured dtgtrtb_ullons. {Contributions from Enviconmental
{or Data) CROEN Tobacco Smoke are not considered in "Tier 2* Exposure Characterization.)

Resources for "Tier 3” Exposure Characterization

“Tier 3" exposure characlerization should consider issues such as: exposures of susceptible subpopulations;
occupational exposures; spatial and temporal heterogeneity of exposures, stc.

58



NJrisk Pifot Phase Report

‘9b. METIS Results for Nony.lphenoi

submitted 4/11/2014

CAS # 25154.52-3

Persistence

Air (Half-life)

Low persistence in Air (Estimated Half-life = 0.2059 days)

Water {Half-life)

A measured average Biochemical Oxygen Demand (BOD) = 0% using
a Modified MI(TI Biodegradation Test (OECD 301C) would indicate that
this chemical is very persistent in water (Min. BOD = 0%, Max. BOD =
0%).

Soil (Half-life)

Moderate persistence in Soil (Estimated Half-life = 75 days)

Soil Mobility

Mobility to Groundwater

Low mobillity to groundwater based on LogKoc = 4.452

Very High bioconcentration potential based on an Estimated

BCF-LogP LogP=5.84
Bicaccumulation BCF High bioconcentration potential based on Estimated LogBCF = 3,522
BAF
A measured EC50{48-hr) = 0.059 mg/L indicates a High foxicity to
Daphnia Daphnia. Howsver, this compound is classified as R50/53 (Very toxic
, P ‘ to aquatic organisms, may cause long-term adverse effacts in the
N aquatic environment.), !
A measured LC50 (96-hr) = 0.24 mg/L indicates a Moderate toxicity to
Acuatic Toxicit Fish Fish. However, this compound is classified as R50/53 (Very toxic to
4 y aquatic organisms, may cause long-term adverse effects in the
aquatic environment.).
A measured EC50 (72-hr) >9.2 mg/L indicates a Moderate toxicity to
Algae Algae. However, this compound is classified as R50/53 (Very toxic to
9 aquatic organisms, may cause long-term adverse effects in the
aquatic environment.).
Neurotoxicity
Carcinogenicity _ _
SHR Evidence in living organisms for Humans; Evidence in living

Reproductive Toxicity

organisms for Wildlife [EU_EDRP]; Suspected Endocrine Disruptor
[as NONYL PHENOL] [JP_SED]

Mutagenicity

Public Perception

Biomanitored

0 out of 2 lists

Industry Deselection 3 out of 6 lists (GADSL; EUC2; SINLIST)
Regulatory Priority 2 out of 10 lists (JDES_LST; JMON3)
HPV Chemical out of lists

Global Warming Potential

No data on Global Warming potential

Environmental Impacts

Ozone Depletion

No data on Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air (CTD = 96.8371 km -
A_TRNSPRT)
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Graphical Summary of METIS Results for Nonylphenol
' Transport in Air Persistence '

Eavironmenial Impacis | gng Range Transport - Alr (Half-life)
Qzone Depletion Water (Half-life}

Global Warming Potential Soil (Half-life)

Soil Mnbility

HPV Chemical Wobility to Groundwater

Reguiatory Priorily

BCF-LogP
. Public Perception s

——

Industry Deselection BCF
Biomeonitored BAF
Kutagenicity ‘Daphnia

Reproductive Tm.dciiy Fisﬂ Aquatic Toxicity

Carcinogenicity Algae

-Neurotoxicity-

SHR

| EXPOSURE
Disclaimer: These preliminary results are for software demonstration LOW(f) MODERATE(2) HIGH (3)
purposes only as they are using test versions of PROTEGE and METIS. N
Actual rankings may differ when the final system has been g‘ -
implemented and tested. %
Qg
(Currvently METIS classifies and “flags” this compound as a “known & w
human reproductive toxin” and as considered to be “persistent, g §
bivaccumulative, and toxic.”) e
g
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10a. PRoTEGE Results for octaBDE

Prioritization/Ranking of Toxic Exposures with GIS Extension (PRoTEGE) Summary Physico-Chemical Information
Chomoal 1% I {r] i Name octaBOE
: 5] Workplace Occupational . Ofher Names | Octabromodiphenyl ether
Manufacturing | § r—% meBT : —activilies—
& Processing —g| Release Microenvironments Chemical CraHaBr0
"' T Formula
i v] - - Chemical Class |PBDEs
Chomioar 4] Emironmentall_ Amblont Envronient (—acivites— /~ HUMAN ldenfiflr | CAS 32536520
Transportation P outdoor air EXPOSURE Chemical Forms | mixture of BDE 183, 197, and 207
2 Physical Froperfios
) i 7 = = G MW 804,21
nironmania soil SpGr: 276
Product s B = L..._._j —
Manufacturing b 1] Addtional Nofes
v recycling .‘ f
Frodudis 1] sewage Residential,
Transporiation & Public
Microenvironments
i (indeor airfdust EI‘/
Crvendoar g
Pfodumm | objact contact L} [—activities—
= )
.| Product o (Including i wferc)
™ Use > food/baverage: » Community
« Population
Exposure and Toxicily information
Toxieity Limits: RID 0.003 mg/kg/day
Toxicologica! Effects: not classifiable as to its carcinogenicity to humans {IRIS)
Exposure Limits:
Chemical Use: flame retardant -
Exposure Routes: ingestion {primarily seafood)
Target Organs:
Environmentat Concentrations . Environmental Releases
. . Emissions % Counties
Low Medium High Notee Tonsfyr Reporting Emissions
Qutdoor air {pg/m®) <LOD 0.438 2.28| Data source: Surface water and soil § Air
Ground water {sediment) — HSDB; Food - [34] (5,
D/ £ . e
Food (ngkg) <LOD <LOD 0.79| 30, 95%tites); Outdoor air - [4] (5, B taco Water
- - 50, 95%ties)
indoor Air Ground Water
Surface water (ugfl) <LOD Soil
Tap water
Soil (gfka) 8 21 Chemical Production and Use
Dust : Production
Surfaces
Biota
Human Biomarkers
ring
Blood
Other
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Availability of information in Databases and
Reference Documenis

PAC

NIOSH

1C5C

ToxProfs

RIS

HSDB

LELEE T ]

ITER

McKay

Howard

RIVM eprts

Physicochemical IARC

andior PSAP

Toxicological NTP

Properies [ REACH .

BFD

MSDS

DSSTox .

™I

SCP .

HPVIS

Phi

ToxCast hil

ToxRefDB

CEBS

SIDS »

EHPV

Production and | HPD

Use 1UR

ECD .

SRD

TR

Releases NEI

NGA

NAWQA

Environmentat QS

"
Qually I e rors

NATA

TDS

Micro- SDWIS

environmenls 03-04

tand Biomarkers-| 1506

NHANES

Hurnan and 07-08

Ecological 09-10

NHEXAS

Sol.it

PKPBPK Model BME

{or Data)

ERDEM

submitted 4/11/2014

. “Tier 1" Exposure Ranking for octaBDE

Semi-Quantitative Exposure

inhalation

The semi-quantitative metrics of
“Tier 1 reflect: (i) how widespread
the exposures could be within the
general US population
(pervasiveness); (i} the temporal
frequency andfer duration of such
exposures {persistence); (iii} the
potential for high fevels of such
exposures {severity); {iv) the
potential of the contact with the
chemical to result in intakeluptake
(efficacy).

Inhalation
Exposure

‘Aggregate
Exposure

Ingestion
Exposure

Dermal
Exposure

“Tier 2” Exposure Ranking for octaBDE

[ =T

€ |—Foodughy) Y s

8 107 -

° 10

E= 2

8 ] g

E e

g 10° M,MM/ 5

é - ’_,_,.M"'"W

7 ] 107° ,
0 20 40 60 80 100 20 40 60 a0 100

Parcentlla Parcaniile
Inhalation ingestion Dermal Aggregate

Median (umoliday} 6.27E-09 0 NA 6.27E-09

80 %dtile 2.36E-08 1.87E-07 NA 2.21E-07

% over 0.1 ymoliday | 0 0 NA 0

% over 1 umoliday 0 0 NA 1

*Tier 2 astimales are based on (a) different exposure factors sampled from national distributions for the general US
population (inhalation rates, food intake rates, drinking water intake, time spent indoors, etc.); and (b} concentrations of
the chemical in multiple media sampled from national measured distributions. (Contributions from Environmental
Tobaceo Smoke are not considered in “Tier 2" Exposure Characterizafion, )

Resources for “Tier 3” Exposure Characterization

“Tier 3" exposura characterization should consider issues such as: exposures of susceplible subpopulations;
occupational exposures; spatial and temporat heterogeneify of exposures, etc.
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10b. METIS Results for octaBDE
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CAS # 32536-52-0

Air (Half-life) High persistence in Air (Estimated Half-life = 140.4 days)
Persistence Water (Half-life) Very High persistence in Water (Estimated Half-life = 180 days)

Soit (Half-life) Very High persistence in Soil (Estimated Half-life = 360 days)
Soil Mobility Mobility to Groundwater Low mobility to groundwater based on LogKoc = 4.996

BCF-LogP

Low bioconcentration potential based on an Estimated LogP~=10.33

Moderate bioconcentration potential based on Estimated LogBCF =

Bioaccumulation '|BCF 2 492
BAF
: A measured EC50(48-hr} >0.011 mg/L indicates a High toxicity to
Daphnia Daphnia,
Aquatic Toxicity Fish ,:l g\easured LC50 (96-hr) »0.012 mg/L indicates a High toxicity to
_ |A measured EC50 (72-hr} >0.012 mg/L indicates a High foxicity to
Algae Algae.
Neurotoxicity
Carcinogenicity
SHR . - | Toxic to reproduction - Category 1B/2A [EU_RA17_5}; Evidence of
Re_productlve Toxicity potential for Humans [EU_EDRP] :
Mutagenicity

Public Perception

Biomonitored

0 out of 2 lists

Industry Deselection 2 out of 6 lists (EUC2; SINLIST)
Regulatory Priority 0 out of 10 lists
HPV Chemical out of lists

Global Warming Potential -

No data on Global Warming potential

Environmental Impacts

Ozone Depletion

No data on Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air {CTD = 358.565 km -
A_TRNSPRT) :
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Graphical Summary of METIS Results for octaBDE
Transport in Air Persistence

Environmental impacts | gng Range Transport . Alr (Half-life)
Ozone Depletion T Water {Half-life}

GlabalWarming Potential Sail (Half-life}
Sesif Pty

HPV Chemical IMebility to Groundwater

Regulatory Priority

. BCF-LagP
Public Perception S

Industry Deselection BCF
Biomonitored BAF
Kutagenicity Da;ﬁhnia
Reproductive Tml(icity- | [ Fish. Aquatic Toxicity
Carcinogenicity Algaé

Neurotoxicity:

SHR

Disclaimer: These preliminary resuits ate for software demonstration EXPOSURE
purposes only as they are using test versions of PRoTEGE and METIS. LOW(t) MODERATE(2) HIGH(3)
Actual rankings may differ when the final system has been implemented -
and tested.

HIGH (3)

HAZARD
MODERATE (2)

LOW (1)
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11a. PRoTEGE Results for Ammonium Perchlorate

Priorilization/Banking of Toxic Exposures with Gi$ Extension {PReTEGE) Summary Physico-Chemical Information

v v i Narne Ammanium Perchlorate
Chemical . Workpl 5 fo) li | b Other N
! b orkplace ccupaliona - er Names
Manufacturin — N : l—activilies—» k
&Processing? "s| Release Microenvironments Chamical Formuia TNFIGIOT

Chemical Class | oxdzr
Identifier CAS: 7790989
Chemical Forms

y 1

i - -
] Environmenlallj Ambient Environment

HUMAN

l\
[y
=

ja1 CHivitioS =P

Chernicat

b =
Release (—5]
Transporlation . y Qutdaor alf EXPOSURE Physical Properfies
— Physical Form: Dry Powder, Pellets or Large Crystals
i . Molecular weight: 117.49
Environmentat soil Melting point Exothermic decomposition before
L] STV ( } ; (
anatacuting | 5] 200 ] meling at>200°C
» m go]GubiI%tys';SSoluble in water {20.85 9160 mL {20°C)}
pGr: 1.
(Tresyeiing 5 v 1 23 Addflional Noles

¥ —L.
Products & sewage Residential,
. |Transporation & Public
i Microenvironments
Product 21) * indoor airdust
‘ in-vehicle air

(ndoor st ]
(Cinvelicieai 'y
l Pmductm object contact L [—activilles—
Disposal tap water
; « Individua
Product including i wlero)
™ Use food/beverage . l(’.‘,ommunlty
« Populalion

Exposure and Toxicity Information

Toxicity Limits: RfD 0.7 po/kg/day (IRIS}

Toxicological Effects: Not classified as carcinogenic by ATSDR and IARC,; tisk of thyroid cancer in rodents is not fikely applicable te humans (NAS)
Exposure Limits: TEEL-0: 5 mg/im®

Chemical Use: oxidizer in rocket fuel

Exposure Routes: ingestion of focd {0.08 10 0.39 ug/kgiday - TDS) and water, inhalation

Target Organs: Skin, eye, respiratory organs [42], thyroid gland {43]

Environmentat Concentrations ) Environmental Releases
. ) Emissions % Counties
Low Medium High Hotes Tonstyr Reporting Emissions

Quidoor air Data sources: Tap water {(min, Air
Cround water mean and max} - USEPA

- tnregulated Contaminant
FOOd. (ppb) 04 32 24.18 Monitoring (UCM) program (data for| (Siurfach ater
Indoor Air contiguous US) - Samples collected f Ground Water
Surface water from 2000 May through 2005 Oct, [ Soll
Tap water (ug/L) 4 9.3 200| 4% < LOD; Food {5th, 50th and
Soil ?gg; gz;‘:;;gl;:)d- T0S 2005-2006, . Chemical Production and Use
Dust Preduction 10 to < 50 million Ibs | Data source: WR 2006
Surfaces
Biota -
Human Biomarkers Lirine: geometric mean and 95th
Urine (Loil 335 12| percentile values (1,618 US
Bl(l)od(pg ) residents aged >=20 years}, 96.6%
Sihor - > LOD (NHANES)
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1 o 1] . N .
Availabilty of Information in Datebases and Tier 1" Exposure Ranking for Ammonium Perchlorate :
Reference Documenls Semi-Quantitative Exposure :
PAC . " Ranking Inhalatich Aggregate
NICSH Exposure Exposure
ICSC . i
ToxProfs =] 5.
IRIS . o
ITER » S
McKay Inhatation
Howard }:r;esti;)n :
RIVM iprls cmal g
N Aggregats GBI, 133|
physmﬁmmh PSAP The semi-quantitative metrics of
Toxicological | NTP - "Tier 1" reflect: (i} how widespread
Properlies | REACH the exposures could be within the
D general US population
T {pervasiveness}; () the temporal
= frequency andfor duration of such
DSSTox hd exposures {persistence); (iii) the
™I * potential for high levels of such
SCP expostres {severity); (iv) the
HPVIS potential of the contact with the Ingestion Dermal
ToxCast o chemical to result in intakefuptake Exposure Exposure
Ph i (efficacy). )
ToxRefDB . . .
0353 “Tier 2" Exposure Ranking for Ammonium Perchlorate
sibs |- S S e e
EHPY 1 F Food (ug/kg) 16° f ZFood
Production and | HPD % - Drinking Watlar (ug/L) , t:'?'ﬂtm;ing' Waler
Use IUR o £ % ola
ECD o g g0
SRD £ 10 g
Relgases ::;_: £ 2
E ol E g
NGA £ 10 %*
Envi NAWQA 2 o
nwronmenml AQS 8
Qually I orReLl . | ‘ 1 e ‘ .
0 20 40 60 a0 oo
NATA ' Percenlite 0 20 4gerce nﬁ[go 8 100
03 .
Micro- SDWIS . Inhatation Ingestion Dermal Aggregate
environments 0304] u Meglqn {umol/day) 0 0.0227 NA 0.0227
and Biomarkers- NHANES 05061 (u) 90 %lile 0 0.0536 NA 0.0545
Human and 07-08] () % over 0.1 pmoliday | 0 0.996 NA 198
Ecological 0910 (u) %over { ymoliday | 0 0 NA 0
NHEXAS “Tier 2" estimates are based on (a) different exposure factors sampled from national distributions for the general US
population {inhalation rates, food intake rates, drinking water intake, time spent indoors, elc.); and (b) concentrations of
" PBPK p . N i3 . " - Tee . .
Skt m(R) the chemical in multiple media sampled from national measured distributions. (Contributions from Environmental
PRIPBPK Modal [44] |  Tobacco Smoke are not considered in “Tier 2' Exposure Characterization.)
(or Data) BME 7
ERDEM Resources for “Tier 3” Exposure Characterization

“Tier 3" exposure characterization should consider issues such as: exposures of susceptible subpopulations;
occupational exposures; spafial and temporat heterogeneily of exposures, efc.

66




NJrisk Pifot Phase Report

submitted 4/11/2014

11b. METIS Resuits for Ammonium Perchlorate |

CAS #7664-41-7

Air (Half-life) .

Persistence in Air has not been calculated for this compound

Persistence Water (Half-life) Persistence in Water has not been calculated for this compound.
Soil {Half-life) Persistence in Soil has not been calculated for this compound.
Soil Mobility Mabiiity to Groundwater Soil mobility has not been calculated for this compound ‘
BCF-LogP BCF value based on LogP has not been calculated for this compound
Bioaccumulation BCF BCF value has not been calculated for this compound
BAF
An estimated LC50(48-hr) = 551,992 mg/l. indicates a Low toxicity to
Daphnia Daphnid. However, this compound is classified as R50 (Very toxic to
aguatic organisms.).
. - , An estimated LC50(36-hr) = 582.147 mg/L indicates a Low toxicity to
Aquatic Toxicity Fish Fish. However, this compound is classified as R50 (Very toxic to
aquatic organisms.).
Alaae No toxicity estimate. However, this compound is classified as R50
9 {Very toxic to aquatic organisms.).
Neurotoxicity
Carcinogenicit
SHR g 4

Reproductive Toxicity

Mutagenicity

Potentiat Endocrine Disruptor [TEDX_ED]

Public Perception

Biomonitored

0 out of 2 lists

Industry Deselection

1 out of 6 lists (EUC3)

Regulafory Priority

1 out of 10 lists (CAN_PSL)

HPV Chemical

out of lists

Global Warming Potential

A GWP= 0 indicates that this compound does not contribute to Global
Warming

Environmental Impacts

Ozone Depletion

This compound does not contribute to Ozone Depletion

Long Range Transport

Long Range Transport in Air has not been calculated for this
compound
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Graphical Summary of METIS Results for Ammonium Perchlorate
Transport in Air Persistence '

Environmental lmpacis | gngRange Transport - Air (Half-fife)
Orone Depletion " Waler (Hali-life)

Global Warming Potential " Soil (Half-life}

Saif Mobihity

HPY Chemical Mability to Graundwater

Regulatory Priority

BCF-LogP
Public Perception

industry Deselection BCF
Biomonitared BAF
Mutagenicity Daphnia
Reproductive Tcn%i::ity Fish- Aquatic Toxicity

Carcinogenicity Algae

-Meurotoxicity-

SHR

Disclaimer: These preliminary results are for softwal;e demonstration. EXPOSURE
purposes only as they are using test versions of PRoTEGE and METIS. LOW({) MODERATE(2} HIGH(3)

Actual rankings may differ when the final system has been implemented e

“and tested.

HIGH (3)

HAZARD
MODERATE (2)

LOW (1)
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12a. PRoTEGE Results for Tetrabromobisphenol A

Erloritization/Ranking of Toxic Exposures with GIS Extenslon (PROTEGE) Summary Physico-Chemical Information

Chemical ] Woarkpl ] o] tionat t g;]mei\l lgt;l?;o;ngbiﬁs ghe“OIA
| & Warkplace - ccupationa [ er Names , 2,2,6,6'-
Manufacturiag | |51 Roleage [ ®| Microenvironments [ activilles— Tetrabromabisphenot A

& Processing

Chemical Formula | GicHisBraQz
Chemicat Class  |BFR

[dentifier CAS: 79-94-7
Chemical Forms

T
3 Environmental N Ambient Environment | e
L.pq Release outdaor alr

g-{

HUMAN
EXPOSURE

Chamical
Transportalion

Physical Properties
Molecular Weight: 543.88
Melting Point: 179-181 deg C
Color/Form: Off-white powder
Dansily/Specific Gravity: 2.2 kgiL at4 deg C
high lipophificity {log Kow = 5.8}
low volatility (7.0 x 10-11 atm m3/maf)
iow water solubility {(4.16 mg/t at 25 °Cin H20}

water

il

B

§

Environmental soil
Product _ft;: Disposal |-

Manufacturin 5.
.
[{ecycling%l ‘ T

E

r .
{1 Residentia, s
Products Transportation & Public Addilional Noles
Microenvironments
(o] f
(o]
Produclt [] {inciuding /n ulero)
Use * Community
« Poputatlon
Exposure and Toxicity Information :
Toxicity Limits: LD50 Rat oral »5 gfkg; LDS0 Rabbhif dermal >2 glkg
Toxicological Effects: Immunosuppressive effects on human natural killer cells {45]
Exposure Limits: NA
Chemical Use: Brominated fiame relardant, plasticizer, circuit boards
Exposure Routes: Inhalafion, dermal ‘
Target Organs:
Environmental Concentrations Environmental Releases
) ) Emissions % Counties
Low Medium High Notes Tons/yr Reporting Emissions
QOutdoor air <LOD Data Scurces: Indoor Air, Soil, Dustf Air : ]
Ground water NA/. 461, Faod - <LOD for comman 20.55 (TRI 2008) |0.62% (TRI 2008)
Food <LOD foads [47]; Indoor air - [46] Surface Water | 0.01 (TRL2008) _ ]0.03% (TR1 2008)
Indoor Air (ng/m®) 0.123 . 0.2 32.6 Ground Water
Suriace water ‘NA Soil 3.90 (TRL2008)  [0.06% {TRI 2008)
Tap water NA
Soil {ngig} 0.12 252 100800 Chemical Producticn and Use
Dusl (nglg) 04 47 520 Produstion G (Current), 150,000
Surfaces ) tons (ECD)
Biota NA
Human Blomarkers
Urine (gL}
Blood
Other
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Avallatility of Information in Databases and
Reference Documents

PAG

NIOSH

iIC3C

ToxProfs

RIS

HSDB .

1TER

McKay

Howard

RIVM rpris

[Physicochemicall IARC

andlor PSAP

Toxicological NTP

Propetties REACH

PFD

MSDS .

DSSTox

™I

SCP

HPVIS

Phi

ToxCast ATH

ToxRefDB

CEBS

3IDS »

EHPV

Production and | HPD

Use IUR

ECD [

SRD

TRI .

Releases NE)

NGA

NAWQA

Environmental AQS

"
Quakly I orRos

NATA

DS

Mo, |SDWIS

environmants 03-04

land Biomarkers-| 05-06

NHANES

Hurnan and 07-08

NHEXAS

PK.d

Solit R
PKIPBPK Model] o

{or Data) BME

ERDEM

“Tier 1”7 Exposure Rank'ing for Tetrabromobisphenol A

submitted 4/11/2014

Semi-Quantitative Exposure

The semi-qua
“Tier 1" reflect: (i) how widespread
the exposures could be within the
general US poputation
{pervasiveness); {ii) the temporal
frequency and/or duration of such
exposures {persistence); {iii) the
polential for high levels of such
axposures (severity), (iv) the
potential of the contact with the
chermnical to result in intakefupiake
(efficacy).

nhalation
Exposure

Ingestion
Exposure

Aggregate
Exposure

Dermal
Exposure

‘Tier 2” Exposure Ranking for Tetrabromobisphencl A

o | tndoor A g o
Pt 5 wyn-t L
£ % 10
5 e
£ -
g 2 5
§ 10—4 r o
i
0 20 0 60 g0 100 20 40 60 80 100
: Percantile Percandile
Inhalation Ingestion Dermal Aggregate
Madian {pmoliday) 3.49E-06 0 NA J49E08
90 %tile 5.84E-08 0 NA 56906
% over 0.1 ymoliday | 0 0 NA 0
% over 1 pmaliday 0 0 NA 0

“Tier 2" estimates are based on (a) different exposure factors sampled from national distributions for the general US
population (inkalation rates, food intake rates, drinking water intake, time spent indoors, ete.); and (b} concentrations of
{he chemical in multiple media sampled from national measured distributions. (Contributions from Environmental
Tobacco Smoke are not considered in "Tier 2° Exposure Characterization.}

Resources for “Tier 3” Exposure Characterization

"Tier 3" exposure characterization should consider issues such as: exposures of suscepfible subpopulations;
occupational exposures; spatial and temporal heterogeneity of exposures, eic.
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12b. METIS Results for Tetrabromobisphenol A

submitted 4/11/2014

CAS #79-94.7

Air (Half-life)"

High persistence in Air (Estimated Half-life = 3.615 days)

Water (Half-life)

A measured average Biochemical Oxygen Demand (BOD) = 0% using
a Modified MIT| Biodegradation Test (OECD 301C) would indicate that

Persistence this chemical is very persistent in water (Min. BOD = 0%, Max. BOD =
0%).
Soil {Half-life) Very High persistence in Soil (Estimated Half-life = 360 days)
Soil Mobility Mohility to Groundwater Low mobility to groundwater based on LogKoc = 5.75

Very High bioconbentration potential based on an Estimated

BCF-LogP LogP=7.2 .
Bioaccumulation BCF fg.d;lrate bioconcentration potential based on Experimental LogBCF
BAF
baphniq Sa?ﬁi?:red EC50(48-hr) = 7.9 mg/L indicates a Moderate toxicity to
Aquatic Toxicity Fish | f__\l ;r;fasured LC50 (86-hr) = 9.2 mg/L indicates a Moderate toxicity to
Algae ngr;:‘e:sured EC50 (72-hr) = 9.5 mg/L indicates a Mode.rate toxicity to
Neurotoxicity
SHR Carcinogenicity

Reproductive Toxicity

Potential Endocrine Disruptor [TEDX_ED]

Mutagenicity

Public Perception

Biomonitored

0 out of 2 lists

Industry Deselection

2 out of 6 lists (GADSL; SINLIST)

Regulatory Priority

|1 out of 10 lists (JMON3)

HPV Chemical

out of lists

Global Warming Potential

No data on Global Warming potential

Environmental lmbacts

QOzone Depletion

No data on Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air (CTD = 0.571544 km -
A_TRNSPRT)
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Graphical Summary of METIS Results for Tetrabromobisphenol A

Transport in Alr

Ervironmentsd mpacts Long Range Transport

Qzone Deplation :

Air (I—falf-iifé)

Glohal Warming Potential

HPY Chemical

Regulatory Priority
Public Perception

Industry Desslection

Biomaonitored

Mutagenicity

Reproductive Toxicity

Carcinogenicity Algae

-Metrotoxicity:

SHR

Persistence

Water (Half-life) -

Soil (Half-life}
Lol Riobiliny

Mobility to Groundwater

mm

BCF-LogP

BCF -

BAF

BDaphnia

FIsh  pquatic Toxicity

Disclaimer: These preliminary results are for software demonstration
purposes only as they are using test versions of PRoOTEGE and METIS.
Actual rankings may differ when the final system has been implemented
and tested.
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13a. PRoTEGE Results for Trifluralin

Priosilization/Ranking. of Toxic Exposures with GIS Extension {(PRoTEGE) Summary Physico-Chemical Information

W {71 71 Name Trifluralin
Pl bl Workplace Oceupational " Other Names' | Agreflan, Eiancalan, Traficon,
Manufacturing W,.t Release | ™| Microenvironments | actvilies—b

Treflan, Crisalin, Trim
Chemical Formula | CiaHisFaN:04

& Processing

v 1

—L——q/ el g 17 Ambient Environment - Chen_zical Class _|Herb
oo ALK S| Environmental | (—activites— /~ HUMAN Identiier CAS: 1582-00-8; RTECS:
m |  Release outdoor air XU9275000; EC: 609-046-00-1

EXPOSURE

Transportation

Chemical Forms

Physical Properties
Yellow crystalline solid
Molecular weight: 335.28
Solubility in water; 18.4 mgit at 25°C
Vapor pressure: negligible at 25°C
Density: 1.36 g/lem?® at 22°C
Melling point: 46 — 47 °C :
Boiling point: 139 - 140 °C at 4.2 mmHg

§

Environmental
Product ]  Disposal -~
P

Manufacturin b
:
X L recycling G" J. i 1‘

Products | sewage Resldential,
ireatment Transportaiion & Public

Microenvironmeants Addtionat Notes
i { indoor air/dust 5]/
(Frowers] (it ar 7
O e et
7 » lndividual
.} Product N including in utero)
e « Communty
» Population
Exposure and Toxicity Information
Toxicity Limits: RiD: 7.5 x 102 mg/kg/day (IRIS); NOEL: 0.75 mg/gl/day (dog) , 10 mgrkg/day (rat) (RIS}
Toxicological Effects: Carcinogenic classification — C (possible human carcinogen)
Exposure Limits:
Chemical Use: Herbicide
Exposurs Routes: Dermal absorption, skin andfor eye contact, inhalation
Target QOrgans: Liver, skin, spleen
Envirenmental Concentrations Environmental Releases
. . Emissions % Counties
Low Medium High Noles Tonshyr Reporting Emissions

Qutdoor air (ng/m?) 0 0]  1094.038] Data sources: Qutdoor air Alr 0.209 (TRE 2008) 047%
Ground water (ppb} 04[ 2.2} (5%,50%,95%) - NATA county-
Eood NA lovel data; Ground water (mean, Surface Wal

o may, 1988 in 4 states in US) - uriace Waior -
Indoor Air (ngfm3) <LOD <LOD 0.852 HSDB; Food {detected only in Ground Water -
Surface waler animal feed) - FDA poslicide ~ Hgg) 342 (TRI 2008) 0.66%

- prograny; Soil (min, max, 1972 in 52

Tap water . of 1533 soil samples from 37 : _
Soll (ppm) 0.01 1.28} states) - Natl. Soits Monitoring Chemical Production and Use
Dust , Program {HSDB); indeor air - [28] B Production 9530 ton/year
Surfaces (5. 50, 95%&!&5) )
Biota ' Use 8.52 million Ibsiyear Source: NAWQA
Human Biomarkers
Uring
Blood
Other
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Availability of Information in Databases and “Tier 1” Exposure Ranking for Trifluralin
Referencs Documents Semi-Guantitative Exposure
PAC " _ Ranking . :E"hﬂ'a“‘)" Aggregate
NIOSH i T Xposure Xposure
ICSC .
ToxProfs
RIS .
HSDB .
ITER e | | .. W e lw| | /0 S T
Mckay " inhalation
Howard Ingestion
RIVM rprts Dermal _§
. : 1ARC - Agqgregate BIKE
e g " The semi-quanifative metrics of
Toxicological | NTP - “Tier 1" reflect: (i) how widespread
Propetties | REACH the exposures could be within the
D " general US population
TS {pervasiveness); (i) the temporal
L frequency and/or duration of such
DSSTox hd exposures (persistence), (i) the
Tl Ll potential for high fevels of such
SCP * exposures (severity); (iv) the
HPVIS potenti al Uf the COI.ltaIGt with the |ngest|0n Dermal
ToxCast Phi hod Chemlcal to resuit in Inlake/upiake Exposure Exposure
: Phll (efficacy). L
Lomelh > “Tier 2" Exposure Ranking for Trifluralin e
SiDS : B U I
EHPV - ~Outdoor Air fugn®)| - : - E;?;o; i::lr
Production and | _HPD . 3 10 |7 Indoor Alr_(ug/m®) S —Toml
Use IUR é ;'}/ é’; S
ECD - /’ S 10 |
SRD 5 ; 3 :
TRI £ 2
Releases NEi % 10 / g
NGA - §
Environmental NAWGA > £ 10 / |
[&] "
Qually CEAR%SLIS FI ' L o
o 20 a0 80 80 100 o 20 40 &0 80 100
NATA o Percentile Parcentile
108
Micro- SOWIS ' I Inhafation Ingestion Dermal . Aggregate
envlronments o R T 0 A 3
and Biomarkers- NHANES 05-06} (s) > otile : 0 3E-05
vl ] e msliey 0 : . :
03-10f (s ?
NHEXAS &) “Tier 2" estimates are based on {a} different exposure factors sampled from national distributions for the generat US
pikm|  population (inhalation rates, food intake rates, drinking water intake, time spent indoors, efc.); and (b) concentrations of
Solit F) the chemical in multiple media sampied from national measured distributions. (Contributions from Environmental
PK!I(JBPK M)odel 9] Tobacco Smoke are not considered in “Tier 2" Exposure Characterization.}
or Data
BME . . ex i
Resources for “Tier 3” Exposure Characterization
ERDEM i P

*Tier 3" exposure characterization should consider issues such as: exposures of susceptible subpopulations,
occupational exposures; spatial and femporal heterogeneity of exposures, efc.
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13b. METIS Results for Trifluraiin

CAS #1582-09-8

Air (Half-life)

Low persistence in Air (Estimated Half-life = 0.4456 days)

A measured average Biochemical Oxygen Demand (BOD) = 4% using
a Modified MITI Biodegradation Test (OECD 301C) would indicate that

Persistence Water {Half-life) this chemical is very persistent in water (Min. BOD = 2%, Max. BOD =
5%). _
Soil (Half-life) Very High persistence in Soil (Estimated Half-life = 360 days)
Soil Mobility Mobility to Groundwater Moderate mobility to groundwater based on LogKoc = 3,986

Very High bioconcentration potential based on an Experimental

BCF-LogP LogP=5.34
Bloaccumulation BCF High bioconcentration potential based on Experimental LogBCF =
3.62
BAF
No toxicity estimate. However, this compound is classified as R50/53
Daphnia (Very toxic to aquatic organisms, may cause long-term adverse
effects in the aquatic environment.). '
An estimated LC50(36-hr} = 1.475 mg/L indicates a Moderate toxicity
. . . to Fish [CLOGP]. However, this compound is classified as R50/53
Aquatic Toxicity Fish ‘ {Very toxic to aquatic organisms, may cause long-term adverse
effects in the aquatic environment.).
No toxicity estimate. However, this compound is classified as R50/53
Algae (Very toxic to aquatic organisms, may cause long-term adverse
effects in the aquatic environment.).
Neurotoxicity
Carcinogenicity CARCINOGENICITY - Hazard category 2 [EU_GHS]
SHR Evidence in living organisms for Humans; Evidence of potential for

Reproductive Toxicity

Wildlife [EU_EDRP]; Suspected Endocrine Disruptor [JP_SED];
Potential Endocrine Disruptor [TEDX_ED]

Mutagenicity

Public Perception

Biomonitored

1 out of 2 lists (NHANES)

Industry Deselection

0 out of 6 lists

Regulatory Priority

2 out of 10 lists (JDES_LST; JMON3)

HPV Chemical

out of lists

Giobal Warming Potential

A GWP= 0 indicates that this compound does not contribute to Global
Warming

Environmental Impacts

Ozone Depletion

This compound does not contribute to Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air {CTD = 194,504 km -
A_TRNSPRT)

75




NJrisk Pilot Phase Report

Graphical Summary of METIS Results for Trifluralin

Transport in Air Persistence

Envirommental inpacts | ong Range Transport . Air (Half-life})
Ozane Depleion '

Glehal Warming Potential

"HPY Chemical

Regutatory Priority
Public Perception

Industry Deselection

Biomgonitored

Mutagenicity

Reproductive Toxicity

Carcinogenicity Neurotoxicily Algae

SHR

Fish

Water (Hall-life}

Soil {Half-life}

Daphnia

Aguatic Toxicity

Mohility to Groundwater

submitted 4/11/2014

Sesil Blohiiny

BCF-LogP

BAF

Disclaimer: These preliminary results are for software demonstration
purposes only as they are using test versions of PRoTEGE and METIS.
Actual rankings may differ when the final system has been implemented

and tested. '

(Currently METIS classifies and “flags” this compound as a “known
human reproductive toxin.”)
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14a. PRoTEGE Resulté fdr Tris ('2~ch'l'oroethyl) phosphéte

Prioritization/Ranking of Toxic Exposures wilh GiS Extension (PROTEGE)

Summary Physico-Chemicel Information

Soluble in water and most organic scivents
Solubility: 7000 mgiL
Vapor pressure: 6.125x102 mmHg at 25°C
Bailing point: 330°C
Melling point: -55°C
Density: 1.39 glcm? at 256°C

Addilional Notes

Disposal ™

(o5
v [recyclingq ‘, f

o I Residealial
Praducts ) L] '
ot Transpertalion & Public
‘ Microenvironments
7
| t indoar alrfdust

W i 1 Name Tris (2-chlorethyl) phosphate
. | Vorkplace Qcoupational i Cther Names Tolgard TCEP, Fyrol CEF
Manufacluri 1 - ) —aclivities—p- g , Fy
& f!‘]roggss?r?g -p| _ Release Microemviranments Chemical Formula | CsHunChO#
_LD ¢ f Chemical Class  |PEFR
{7} - - identifier CAS: 115-96-8; RTECS:
¥ i Ambient Enviro { L : ; X
Crormical i) Enronmental[ m[——"e T [roctviies-» ~ HUMAN KK2450000; EC: 015-102.60-0
Transporlation ¥ clease outdoor air EXPOSURE Chemical Forms
3 - -
Pifysr.ca! Propariies
2 Clear, transparent liquid
—¢—|w| ; =
Product J\_; Environmenta [L“? Melecular weight: 285.5

Manufacturing

(o] (Cinoverio e
‘ Pmducim‘ object contact L1 —activilias—»
Product & {] Disposal
. § Product ] (including in utero)
o Use # | foodibeverage: & . « Community
» Population

Exposure and Toxicify Information

Toxicity Limits: LD50 rat oral — 1230 mg/kg {HSDB); LD50 raf inhalation > 5 mg/L for 4 houss (HSDB); LD50 rabbit dermal > 5000 mafkg (HSDB},
Toxicological Effects: Carcinogenic in rats [50] and reproductive toxicant based on available animal data [51]

Exposure Limits: 7.5 mg/m®

Chemical Use: Plasticizer

Exposure Routes: Inhalation, ingestion, dermal contact

Target Organs: Skin, syes

Environmental Concentrations Environmental Releases
. " Emissions % Counties
Low Medium High Notes Tonshyr Reporting Emissions
Qutdoor air (pgim®) 2 51 Data sources: Qutdoor air {min, Air NA
Ground water (ppb) 0 71 gg} max)- samples from Kitakyusu,
Food (ppb) 0.74 1 476 ‘(’:}fff"nfi’:nD?;f)zl;aﬁﬁigdf:ﬁer I Surface Water NA
Indoor Air (ug/) 046 856 64 pgoschen, Germany (HSDB) (53, §Cround Water NA
Surface water Food -TDS (5, 50, 95%tiles); Indoor f SOl NA
Tap water (pg/L) 0.123 0.15 0.18] air — [54,55} (5, 50, 85%tiles); Tap
Soil (ppm) 13 28] water - [56} (5, 50, 95%files); Soil Chamical Production and Use
Dust {pgfem?) - ' 0.1 {min, max) - samples from river  Braa) 0o 0.5 - 1 miflion Data source: US EPA
Surlaces o arfd sea sediments near Kitakyushu Ibstyear (2006)
h — City, Japan, 1980{HSDB} [57]; Dust

Biota & {median) - Pilot study in Germany

| (HSDB) [58%;
Human Blomarkers
Urine NA
Blood NA
Other NA
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Availability of Information in Databases and
Reference Documents

PAC ]

NIOSH

ICSC .

ToxProfs

RIS

HSDB

ITER

McKay

Howard

RIVM rpts

Physicochemical.. AR

andfor PSAP

Toxicological NTP »

Properiies REACH .

PFD

MSDS

DSSTox

™I

SCP .

HPVIS

Pl

ToxCast il s

ToxRefOB

CEBS

SIDS _»

EHPV

Production and]___HPD

Use IUR

ECD

SRD

TRI

Releases NEI

NGA

NAWQA

Environmental AGS

"
Qually oS

NATA

1DS .

Micro- SDWIS

environments 03-04

Jand Biomarkers- 05-06

Humanand | NHANES 07-08

NHEXAS

PK

Sclit m{Rir}
PI/PBPK Model [59}

(or Data} BVE o [60]

ERDEM

“Tier 1" Exposure Ranking for Tris (2-chloroethyl) phosphate

submitted 4/11/2014

Semi-Quantitative Exposure

Inhalation

“Tier 1" reflect: (i} how widespread
the exposures could be within the
general US population
{pervasiveness}; {ii) the temporal
frequency andfor duration of such
exposures (persistence); (iif) the
potential for high levels of such
exposures (severity); (iv) the
potential of the contact with the
chemical o result in intakefuptake
{efficacy).

Inhalation
Expostre

Ingestion
Exposure

Aggregate
Expostire

Dermal
Exposure

“Tier 2" Exposure Ranking for Tris (2-chloroethyl) phosphate ' '

. m-bum"m} Alr (ngim®) 7 "j"fdi'&oaf Air

S 10° - - Indoor Alr (ng/m®) { o mg’::g r A

£ —Food (pg/kg) e S

8 aler ugiL)| -~ £

g -

£ 10

RS I Ti?

§ ;‘e £ -
g o 107 T
S

€ in?

8 10 I .

T . ° .
0 20 10 60 80 100 ! 20 40 60 80 100
Percénlile Percentile
| Inhalation Ingestion Permal Aggregate

Median (umoliday) 0.282 0.000253 NA 0.282
90 %tile 10.1 0.000336 NA 10.8

% over 0.1 ymoliday § 73.5 0.563 NA 734

% over 1 pmolfday 20.3 0 NA 206

“Tier 2" estimates are based on {a) different expostre factors sampled from national distyibutions for the general US
population {inhalation rates, food intake rates, drinking water intake, time spent indoors, efe.); and {b) concentrations of

the chemical in multiple media sampled from national measured distributions. {Confributions from Environmental

Tobacco Smoke are not considered in “Tier 2° Exposure Characterizalion .}

Resources for "Tier 3" Exposure Characterization '

“Tier 3" exposure characterization shoukd consider issues such as: exposures of susceptible subpoputations;
ocoupalional exposures; spatial and temporal heterogeneity of exposures, etc.
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14b. METIS Results for Tris (2-chloroethy!) phosphate

CAS # 115-96-8

Air (Half-life)

Low persistence in Air (Estimated Half-life = 0.4864 days)

A measured average Biochemical Oxygen Demand (BOD) = 4% using
a Modified MIT| Biodegradation Test (OECD 301C) would indicate that

Persistence Water (Half-life) this chemical Is vety persistent in water (Min, BOD = 1%, Max, BOD =
5%). .
Soil (Half-life) High persistence in Soil (Estimated Half-life = 120 days)
Soll Mobility Mobility to Groundwater High mobility to groundwater based on LogKoc = 2.478

Moderate bioconcentration potential based on an Experimental

BCF-LogP LogP=1.44
Bicaccumulation BCF Low bioconcentration potential based on Experimental LogBCF = 0.4
BAF
A measured EC50(48-hr) = 170 mg/L indicates a Low toxicity to
Daphnia Daphnia. However, this compound is classified as R51/53 (Toxic to
P aquatic organisms, may cause fong-term adverse effects in the
aquatic environment.), ‘
A measured LC50 (96-hr) >100 mg/L indicates a Low toxicity to Fish.
. - ) However, this compound is classified as R51/53 (Toxic o aquatic
Aquatic Toxicity Fish organisms, may cause long-term adverse effects in the aquatic
environment.}).
A measured EC50 (72-hr) = 450 mg/L indicates a Low toxicity to
Algae. However, this compound is classified as R51/53 (Toxic to
Algae h . .
aquatic organisms, may cause long-term adverse effects in the
aquatic environment.),
Neurotoxicity
Carcinogenicity CARCINOGENICITY - Hazard category 2 [EU_GHS]
SHR

Reproductive Toxicity

. {Toxic to reproduction - Category 1B/2A [EU_RA17_5}; TOXIC TQ

Mutagenicity

REPRODUCTION - Hazard category 1B {EU_GHS]

Public Perception

Biomonitored

0 out of 2 lists

Industry Deselection

3 out of 6 lists (GADSL; EUC2; SINLIST)

Regulatory Priority

3 out of 10 lists (EU_CAND; EU_RA14; JDES_LST)

HPV Chemical

out of lists

Global Warming Potential

No data on Global Warming potential

Environmental impacts

Ozone Depletion

No data on Ozone Depletion

Long Range Transport

Low potential for Long Range Transport in Air (CTD = 87.5422 km -
A TRNSPRT)
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Graphical Summary of METIS Results for Tris (2-chloroethyl) phosphate
Transport in Air Persistence

Environmental Impacis | ong Range Transport . Alr (Half-lifey
Ozone Depletion ’ Water (HalFlife}

Global Warming Potential Soil (Half-life)

Sanl Moy

HPV Chemical Mobility to Groundwater

Regulatory Priority . BCF-LogP
Public Perception H
Industry Deselection o 8CF

Biomaonitored BAF
Mutagenicity Daphnia

Repraductive Toxic Fist . .

ol ety ) | . k Aquatic Toxicity

Carcinogenicity Algae .

-Meurotoxicity-

EHR

Disclaimer: These preliminary results are for software demonstration EXPOSURE
purposes only as they are using test versions of PROTEGE and METIS. LOW(1) MODERATE (2) HIGH(3)
Actual rankings may differ when the final system has been implemented . . il
and tested. .

B

T

HAZARD
MODERATE (2)

LOW (1)
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.15a. P'RoTEGE Results for V.inclozoiin.

Prioritizalion/Ranking of Toxic Exposures wilh GIS Extension (PRoTEGE) Summary Physico-Chemicel information

T“'.*-I—m i | Name Vinclozalin
1omca Workplace Occupational ; Other Names Ronilan, Curalan, Vorlan
Manufacturing W_"."t Release Microenvironments [ 2ctivities—» Touche

& Processing

Chemical Formufa | Ci2HsClLNOs
Chemicat Class Fung

Identifier CAS: 50471-44-8
Chemical Forms

y 1

u" > >
&4 Environmenlal Ambient Environment
Chemical 1Y%

| —aclivities—»
] Release [—‘I ]
Transporiation oqldoor air

§

HUMAN
EXPOSURE

Physical Properties
l < Crystalline solid, with slight aromatic odor
25 11 4., | Environmental soll Molecular welght: 286.11
Product Metting point: 108°C

Manufacturing

L
vV

Boiling point: 131°C 2t 0.05 mmHg

Bensity: 1.81 gflem?

Vapor pressure: 1.2e-7 mmHg at 20°C

Solubility in water: 2.6 mglL at 20°C
Additional Noles

Basic manufacturer: BASF Corporation

Disposal m > =
Co= b
: v [ recyc[ingq l 1‘
Produdts 4 Sowag0 Residential,
Transportation & Public

Microenviranments

l

Pradut 2 (] 4 indoor air/dust

| In-vehicle air

' Product object contact —activities—
I | Disposal tap water
other water o Individual
| Product 7 {including in wtero)

A

food/beverage ¢ Communily
» Population

Use

Exposure and Toxicity Information

Toxicity Limits: LD50 dermal {rat) > 2.5 g/kg: LD50 orat {rat} 10 g/kg; LC50 inhalation {rat) > 29.1 g/m? aver 4 hr; NOEL: 100 ppm(2.5 mgfkg/day) (IRIS)
Toxicological Effects: Carcinogenic classification — C (Possible Human Carcinogen) {HSDB)

Exposure Limits:

Chemical Use: Fungicide

Exposure Routes: Inhalation of contaminated dust, dermal contact, ingestion of contaminated food

Target Organs: Uterus, placenta

Environmenial Concentrations Environmental Releases
. . i Emissions % Gounties
Low Megium High Notes Tonsfyr Reporiing Emissions
Cutdoor air Data sources: Ground water Air
Ground waler {ppb) 0.57 {mean) - estimated environn}entaf
conc.{USEPA} [61}; Food (min,
Food (pglg) _ 06 2 204 e dién, max))(%DES); S rf(ace Surface Water
Indoor Air _ water (mean) - estimated Ground Water
Suriace water (ug/L) 94 environmental conc, (USEPA) [61]; & Soll
Tap waler <LOD <LOD| Tap water - [56] {nof detected in 15
Soil samples) ‘ . Chemical Production and Use
Dust - Production
Surfaces
Biota Use 51740 thsiyear Source: NAWQA
Human Biomarkers
Uring
Blood
Other
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Availabilty of Information in Datebases and “Tier 1° Exposure Ranking for Vinciozolin
Reference Documents - —
Semi-Quantitative Exposure
PAG _ Ranking tnhalation Aggregate
NIOSH g Exposure Exposure
cse |1 | 0 el i V0 L T
ToxProfs
IRIS .
HSOB .
ITER . 1
MoKay . inhatation g
Howard fngestion
RIVM rpris ge":;a'ate _;
ggreq RRRY ; |
Phys'codc}’emma" g;?j The semi-quantitative mefrics o
Tox?;lm%cal NTP “Tier 1 reflect: (i) how widleslpread . 1
Properies | REAGH the exposures could be within the |
PED . general EJS popuEatll'on
e " {pervasiveness); (i) the temparal |
frequency andior duration of such |
DSSTox hd exposures {persistence); (iii} the |
M . potenial for high fevels of such |
SCP . exposures (severity); (ivithe | N_. @ _ |
HPVIS potential of the contact with the Ingestion Dermal |
ToxCast |-l chemical to result in intakefuptake Exposure Exposure
Phil {efficacy). ‘
ToxRefDB . |
CEBS
SIbS
EHPY &0 [— Food! h o
Production and | HPD . 2 ‘
Use UR £ 5
ECD o 8 10! g
SRD 5 g
TR - - = 210
Releases NEI .% 10 é
NGA £ =
_ NAWQA | g 107 8
Environmental 8
Quiality AQS 4
CERCLIS 0 20 40 60 80 100 " b
NATA Percentile 0 20 4 60 80 100
DS .
i SOWIS Inhalation ingestion Dermal Aggregate
enirouments 0308 Median (umoliday) | 0 0 NA 0
and Biomarkers- 05-08 90 Jatile 0 0 NA 0
Humzary | NHANES rreme % over 0.1 pmoliday [ 0 0.911 NA 1.82
Ecological 0510 % over 1 pmolfday 0 0.09 NA 0.176
NHEXAS *Tier 2" estimates are based on (a) different exposure factors sampled from national distributions for the general US
' Pra| - population (inhatation rates, food intake rates, drfnking water intakg. E_imel spent indogrs, Ietc.); and {b) poncentraﬁons of
seLit R®) the chemical in multiple media sampled from naticnal measured distributiens. (Contribufions from Environmental
F’Kﬂ(”BIBK tM)odeIl 69] Tabacco Smoke are not considered in “Tier 2" Exposure Characterization.)
or Uata .
Eglh::M Resources for “Tier 3” Exposure Characterization
“Tier 3" exposure characterization should consider issues such as: exposures of susceptible subpoputations;
occupational exposures; spatial and temporal heterogeneity of exposures, elc.
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15b. METIS R_e_s_u_lts for V_i_nclozoliﬁ

CAS #50471-44-8 _
Alr (Half-life) : Low persistence in Air (Estimated Half-life = 0.3244 days)
Persistence Water (Half-life) Moderate persistence in Water (Estimated Half-life = 60 days)
Soil (Half-life) High persistence in Soil (Estimated Half-life = 120 days)
Soll Mobillity Mobility to Groundwater High mobility to groundwater based on LogKoc = 2.453
BCF-LogP Modeiate bioconcentration potential hased on an Experimental
LogP=3.1 :
Bioaccumulation BCF Moderate bioconcentration potential based on Estimated LogBCF =
1.712
BAF

No toxicity estimate. However; this compound is classified as R51/53
Daphnia {Toxic to aquatic organisms, may cause long-term adverse effects in
the aquatic environment.).

An estimated L.C50(96-hr) = 25.688 mg/L indicates a Low toxicity to
Fish, However, this compound Is classified as R51/53 (Toxic to

Aquatic Toxicity Fish aquatic organisms, may cause long-term adverse effects in the
aquatic environment.).
No toxicity estimate. However, this compound is classified as R51/53
Algae {Toxic to aquatic organisms, may cause long-term adverse effects in
the aquatic environment.).
Neurotoxicity
Carcinogenicity CARCINOGENICITY - Hazard category 2 [EU_GHS]
Evidence in living organisms for Humans; No evident scientific basis
SHR Reoroductive Toxicit for Wildlife [EU_EDRP]; Suspected Endocrine Disruptor [JP_SED];
P y Toxic to reproduction - Category 1B/2A [EU_RA17_5]; Potential
Endocrine Disruptor [TEDX_ED]
Mutagenicity
Biomonitored 0 out of 2 lists
Industry Deselection 1 out of 6 lists (ELUC2)
Public Perception Regulatory Priority 0 out of 10 lists
HPV Chemical out of lists
Global Warming Potential  |No data on Global Warming potential
Ozone Depletion No data on Ozone Depletion
Environmental Impacts Low potential for Long Range Transport In Alr (CTD = 64.1482 km -

Long Range Transport | 4 "enspRT)
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Graphical Summary of METIS Results for Vinclozolin

Transport in Air - Persistence

Environmenial impacts | ang Range Transport . Air (HalfHife)
Ozane Depletion T Water (Halflife)

Global Warming Potential Soil {Half-life)

Bell Moty

 HPY Chemical Mobility to Groundwater

Reqgulatory Priority

BCF-LogP
Fublic Perception gy

Industry Deselection BCF
Biomunitered BAF
Mutagenicity Daphﬁia
Reproductive Tm-cicity i Fish. Aquatic Toxicity
Carcinogenicity Algaa

-Meurotoxicity-

SHR

EXPOSURE
Disclaimer: These preliminary results are for software demonstration LOW{1) MODERATE(2) HIGH(3)
purposes only as they are using test versions of PROTEGE and METIS.
Actual rankings may differ when the final system has been implemented
and tested. .

HIGH (3)

(Currently METIS classifies and “flags™ this compound as a “known
human reproductive toxin.”)

HAZARD
MODERATE (2)

LOW (1)

84




NJrisk Pilot Phase Report submitted 4/11/2014

References

L.

2.

3.

10.

1.

12.

13.

14,

15.

16.

NIDEP SAB CEC Subcommiittee. 2012. Proposed CEC Framework. Trenton, NJ: NJ DEP Science
Advisory Board CEC Workgroup.

Chen, M. 2010. Chemical Screening Visualization Tool: Resource for Rapid Chemical Assessment.
Research Triangle Park, NC: USEPA Computational Toxicology Communities of Practice

Mitchell, J., Arnot, J.A., Jolliet, O., Georgopoulos, P., Isukapalli, S., Dasgupta, S., Pandian, M.,
Wambaugh, J., Egeghy, P., Cohen-Hubal, E.A., and Vallero, D.A. 2013. Comparison of modeling
approaches to prioritize chemicals based on estimates of exposure and exposure potential. Science of

The Total Environment (in press).

Georgopoulos, P.G., [sukapalli, S.S., and Lioy, P.J. 2011. PRoTEGE - A Three-Tier System that
Supports Exposure-Based Prioritization of Chemicals. US EPA Exposure-Based Chemical Prioritization
Workshop: Exploring Opportunities for Collaboration, September 26-27, 2011, Rescarch Triangle Park,
NC.

Georgopoulos, P. 2008. A multiscale approach for assessing the interactions of environmental and
biological systems in a holistic health risk assessment framework. Water, Air, and Soil Pollution: Focus
8 (1):3-21.

Georgopoulos, P.G., Wang, S.W., Vyas, V.M., Sun, Q., Burke, J. Vedantharn R., McCurdy, T., and
Ozkaynak, H. 2005. A source-to- dose assessment of population exposures to fine PM and ozone in
Philadelphia, PA, during a summer 1999 episode. Journal of Exposure Analysis and Environmental
Epidemiology 15 (5):439-457. PMID: 15714222

Georgopoulos, P.G., Wang, S8.-W., Yang, Y.-C., Xue, J., Zartarian, V.G., McCurdy, T., and Ozkaynak,
H. 2008. Biologically based modeling of multimedia, multipathway, multiroute population exposures to
arsenic. Journal of Exposure Science and Environmental Epidemiology 18 (5):462-476. PMCID;
3068596, PMID: 18073786

Georgopoulos, P.G., and Lioy, P.J. 2006. From a theoretical framework of human exposure and dose
assessment to computational system implementation: the Modeling ENvironment for TOtal Risk Studies
(MENTOR). J Toxicol Environ Health B Crit Rev 9 (6):457-83. PMID: 17090483

Mackay, D., Shiu, W.Y., Ma, K.-C., and Lee, S.C. 2006. Handbook of Physical-Chemical Properlies
and Environmental Fate for Organic Chemicals. Boca Raton, FL.; CRC Press.

Rosenbaum, R.K., Huijbregts, M.A.J., Henderson, A.D., Margni, M., McKone, T.E., van de Meent, D.,
Hauschild, M.Z., Shaked, S., Li, D.S., Gold, L.8., and Jolliet, O. 201 1. USEtox human exposure and
toxicity factors for comparative assessment of toxic emissions in life cycle analysis: sensitivity to key
chemical properties. International Journal of Life Cycle Assessment 16 (8) 710-727. PMID:
WOS:000294060700003

Nazaroff, W.W. 2008. Inhalation intake fraction of pollutants from episodic indoor emissions. Building
and Environment 43 (3):269-277.

Bennett, D.H., Margni, M.D., McKone, T.E., and Jolliet, O. 2002. Intake Fraction for Multimedia
Pollutants: A Tool for Life Cycle Analysis and Comparative Risk Assessment. Risk Analysis 22 (5):905-
918.

Hays, S.M., and Aylward, L.L.. 2009. Using B:omomtozmg Equivalents to interpret human
blomomtormg data in a public health risk context. Journal of Applied Toxicology 29 (4):275-288.

- USEPA. 2012, TSCA Work Plan Chemicals: Methods Document. Environmental Protection Agency,

Office of Pollution Prevention and Toxics.
htip://www.epa.gov/oppt/existingchemicals/pubs/wpmethods.pdf

USEPA. 2011, Design for the Environment Program Alternatives Assessment Criteria for Hazard
Evaluation. Version 2. USEPA Office of Pollution Prevention and Toxics.
hitp://www.epa.gov/dfe/alternatives assessment criteria for hazard eval.pdf

Wiegers, K. 2003. Software Requirements 2. Redmond, WA: Microsoft Press.

85




NJrisk Pilot Phase Report ) | : subrmitted 4/11/2014

17.

18.

I9.

20.

21.

22,

23.

24,

25.

26.
27.

28.

29.
30.
31.

32.

33.

Lowdermilk, T. 2013. User-Centered Design: A Developer's Guide to Building User-Friendly
Applications. Sebastopol, CA: O'Reilly Media.

Judson, R., Richard, A., Dix, D., Houck, K., Elloumi, F., Martin, M., Cathey, T., Transue, T.R., Spencer,
R., and Wolf, M. 2008. ACTOR - Aggregated Computational Toxicology Resource. Toxicology and
Applied Pharmacology 233 (1):7-13. PMID: W0OS:000261477800004

Sipes, N.S., Martin, M.T., Reif, D.M., Kleinstreuer, N.C., Judson, R.S., Singh, A.V., Chandler, K.J.,
Dix, D.J,, Kavlock, R.J., and Knudsen, T.B. 2011. Predictive models of prenatal developmental toxicity
from ToxCast high-throughput screening data. Toxicological Sciences 124 (1):109-27. PMID: 21873373
Egeghy, P.P., Judson, R., Gangwal, S., Mosher, S., Smith, D., Vail, J., and Hubal, E.A.C. 2012. The
exposure data landscape for manufactured chemicals. Science of the Total Environmeni 414:159-166.
PMID: IST:000300459500020

Wang, M.J., and Jones, K.C. 1994. Occurrence of Chlorobenzenes in 9 United-Kingdom Retail
Vegetables. Journal of Agricultural and Food Chemistry 42 (10):2322-2328. PMID:
IS1:A1994PN30500046

Chu, 1., Murdoch, D.J., Villeneuve, D.C., and Viau, A. 1987. Tissue distribution and elimination of
trichlorobenzenes in the rat. J Environ Sci Health B 22 (4):439-53, PMID: 3655190

Knaak, J.B., Dary, C.C., Okino, M.S., Power, F.W., Zhang, X., Thompson, C.B., Tornero-Velez, R, and
Blancato, J.N. 2008. Parameters for Carbamate Pesticide QSAR and PBPK/PD Models for Human Risk
Assessment. Rev Environ Contam Toxicol 193:53-212. PMID: 20614344

NTP. 2008. NTP-CERHR Monograph on the Potential Human Reproductive and Developmental Effects
of Bisphenol A. National Institutes of Health. NIH Publication No. 08-5994,
http://cerhr.nichs.nih.gov/evals/bisphenol/bisphenol.pdf

Matsumoto, H., Adachi, S., and Suzuki, Y. 2005. Bisphenol A in ambient air particulates responsible for
the proliferation of MCF-7 human breast caner cells and its concentration changes over 6 months. Arch
Environ Contam Toxicol 48 (4):459-466.

Schecter, A., Malik, N., Haffner, D., Smith, S., Harris, T.R., Paepke, O., and Bunbaum L. 2010.
Bisphenol A (BPA) in U.S. food. Environ Sci Technol 44 (24) 9425-30. PMID 21038926
Vandenberga, L.N., Hauserb, R., Marcusc, M., Olead, N., and Welshons, W.V, 2007. Human exposure
to bisphenol A (BPA). Reproductive Toxicology 24 (2):139-177.

Rudel, R.A., Camann, D.E., Spengler, J.D., Korn, L.R., and Brody, J.G. 2003. Phthalates, Alkylphenols,
Pesticides, Polybrominated Dipheny! Ethers, and Other Endocrine-Disrupting Compounds in Indoor Air
and Dust. Environmental Science & Technology 37 (20):4543-4553,

Teeguarden, J.G., Waechter, 1.M,, Ir., Clewell, H.J., 3rd, Covington, T.R., and Barton, H. A. 2005.
Evaluation of oral and 1nt1avcnous loute pharmacokinetics, plasma protein binding, and uterine tissue
dose metrics of bisphenol A: a physiologically based pharmacokinetic approach. Toxicol Sci 85 (2):823-
38. PMID: 15746009 '
Krishnan, K., Gagne, M., Nong, A., Aylward, L.L., and Hays, S.M. 2010. Biomonitoring Equivalents
for bisphenol A (BPA). Regul Toxicol Pharmacol 58 (1):18-24, PMID: 20541576

Clark, K., Cousins, 1., Mackay, D., and Yamada, K. 2003. Observed Concentrations in the Environment,
In Series Anthropogenic Compounds: Springer Berlin / Heidelberg. 125-177.

- Wilkes, C.R., Mason, A.D., Niang, L.L., Rector, H.E,, Power, I.W., Tsang, A.M., Stephen, P.M.,

Harrison, L.S., Blancato, J.N., and Hern, S.C. 2002. Developing Individual Human Exposure Estimates
for Individual DBPs. U.S. Environmental Protection Agency, Office of Research and Development,
National Center for Environmental Assessment, Cincinnati OH. NCEA-C-1257.

Aylward, L.L., Hays, S.M., Gagne, M., and Krishnan, K. 2009. Derivation of Biomonitoring
Equivalents for di-n-butyl phthalate (DBP), benzylbutyl phthalate (BzBP), and diethyl phthalate (DEP).

Regul Toxicol Pharmacol 55 (3):259-67. PMID: 19751787

86




NdJrisk Pilot Phase Report ' ‘ submitted 4/11/2014

34,

35.
36.

37.

38.

39,

40.

41,

42,

43,

4.

45,

46.

47.

43.

- 49,

50.

Schecter, A., Haffner, D., Colacino, J., Patel, K., Papke, O., Opel, M., and Birnbaum, L. 2010.
Polybrominated Diphenyl Ethers (PBDEs) and Hexabromocyclodecane (HBCD) in Composite U.S.
Food Samples. Environ Health Perspect 118 (3):357-62. PMCID: 2854763, PMID: 20064778

USEPA. 2010. Six-Year Review of Drinking Water Standards, edited by USEPA.

ATSDR. 1999, Toxicological Profile for n-Hexane. Agency for Toxic Substances and Disease Registry
(ATSDR), U.S. Department of Health and Human Services, Public Health Service. Atlanta, GA.
hitp://www.atsdr.cde.gov/toxprofiles/tp.asp?id=393& tid=68

Hodgson, A., and Levin, H. 2003. Volatile organic compounds in indoor air: A review of concentrations
measured in North America since 1990. Lawrence Berkeley National Laboratory. Berkeley, CA. LBNL-
51715, hitp://eetd.Ibl.cov/ied/pdf/LBNL-51715.pdf

Yu, X.Z., Johanson, G., Ichihara, G., Shibata, E., Kamijima, M., Ono, Y., and Takeuchi, Y. 1998.
Physiologically based pharmacokinetic modeling of metabolic interactions between n-hexane and
toluene in humans. Journal of Occupational Health 40 (4):293-301. PMID: ISI:000077606700007
Aylward, L.L., Kirman, C.R., Blount, B.C., and Hays, S.M. 2010. Chemical-specific screening criteria
for mterpretatlon of blomomtm ing data for volatile organic compounds (VOCs) - Application of steady-
state PBPK model solutions. Regulatory Toxicology and Pharmacology 58 (1):33-44.

Kuch, H.M., and Ballschmiter, K. 2001. Determination of Endocrine-Disrupting Phenolic Compounds
and Estrogens in Surface and Drinking Water by HRGC—(NCI)-MS in the Picogram per Liter Range.
Environmental Science & Technology 35 (15).3201-3206.

Strandberg, B., Dodder, N.G., Basu, L., and Hites, R.A. 2001. Concentrations and Spatial Variations of
Polybrominated Diphenyl Ethers and Other Organohalogen Compounds in Great Lakes Air.
Environmental Science & Technology 35 (6):1078-1083.

National Fire Protection Association. 2002. Fire Protection Guide to Hazar douS Materials. 13 ed.
Quincy, MA.

Valentin-Blasini, .., Mauldin, J.P., Maple, D., and Blount, B.C. 2005. Analysis of perchlorate in human
urine using ion chromatography and electrospray tandem mass spectrometry. Analytical Chemistry 77
(8):2475-2481. PMID: iS1:000228605100026

‘Merrill, E.A., Clewell, R.A., Gearhart, .M., Robinson, P.J., Sterner, T.R., Yu, K.O., Mattie, D.R., and

Fisher, J.W. 2003. PBPK predictions of perchiorate distribution and its effect on thyroid uptake of
radioiodide in the male rat, Toxicol Sci 73 (2):256-69. PMID: 12700397

Kibakaya, E.C., Stephen, K., and Whalen, M.M. 2009. Tetrabromobisphenol A has immunosuppressive
effects on human natural killer cells. Jowrnal of Immunotoxicology 6 (4):285-292.

-Covaci, A., Voorspoels, S., Abdallah, M.A., Geens, T., Harrad, S., and Law, R.J. 2009. Analytical and

environmental aspects of the flame retardant tetrabromobisphenol-A and its derivatives. J Chromatogr A
1216 (3):346-63. PMID: 18760795

Paepke, O., Petersen, M., Ebsen, P., Neugebauer, F., and Opel, M. 2010, Brominated flame retardants in
European food samples collected in 2007 to 2009. In 5th International Symposium of the BFR (BFR
2010). Tokyo, Japan.

Hakk, H., Larsen, G., Bergman, A., and Orn, U. 2000. Metabolism, excretion and distribution of the
flame retardant tetrabromobisphenol-A in conventional and bile-duct cannulated rats. Xenobiotica 30
(9):881-90. PMID: 11055266

Schultz, I.R., and Hayton, W.L. 1999, Interspecies scaling of the bioaccumulation of lipophilic
xenobiotics in fish: An example using trifluralin. Environmental Toxicology and Chemistry 18 (7):1440-
1449, PMID: IS1:000081021400014

NTP. 1991. Toxicology and Carcinogenesis Studies of Tris(2-chloroethyl) Phosphate (CAS No. 115-96-
8) in F344/N Rats and B6C3F1 Mice (Gavage Studies). National Institutes of Health.
hitp://ntp.nichs.nih.cov/ntp/htdocs/It rpts/te391 pdf

87




NJrisk Pilot Phase Report submitted 4/11/2014

5L

52.

53.

54.

55,

56.

57.

58.

39,

60.

61.

62.

ECHA. 2009. Candidate List of Substances of Very High Concern for Authorisation. European
Chemicals Agency. Available from hitp://echa.eurcpa.eu/candidate-list-table/-
/substance/[0[2/search/4/del/75/col/INCLUSIONREASONC L/type/desc/pre/ 1 /view.

IPCS. 1997. Environmental Health Criteria 192, Flame Retardants: A General Introduction. World
Health Organization - International Programme on International Saftey. Bilthoven, Netherlands.
hitp://www.inchem.org/documents/che/ehc/che 192 him

Fries, E., and Puttimann, W. 2003. Monitoring of the three organophosphate esters TBP, TCEP and
TBEP in river water and ground water (Oder, Germany). J Environ Monit 5 (2):346-52. PMID:
12729280

Hartmann, P.C., Birgi, D., and Giger, W. 2004. Organophosphate flame retardants and plasticizers in
indoor air. Chemosphere 57 (8):781-787.

Marklund, A., Andersson, B., and Haglund, P. 2005. Organophosphorus flame retardants and
plasticizers in air from various indoor environments. fournal of Envrronmental Monitoring 7 (8):814-
819,

Benotti, M.J., Trenholm, R.A., Vanderford, B.J., Holady, J.C., Stanford, B.D., and Snyder, S.A. 2009.
Pharmaceuiticals and endocrine disrupting compounds in U.S, drinking water. Environ Sci Technol 43
(3):597-603. PMID: 19244989

Ishikawa, S., Taketomi, M., and Shinohara, R. 1985. Dete1mmat1on of trialkyl and triaryl phosphates in
envnonmental samples. Water Research 19 (1):119-125.

Sagunski, H., Ingerowski, G., Mattulat, A., and Scheutwinkel, M. 1997, Tris(2- chlmethyl) -phosphat:
Exposition und umweltmedizinische Bewertung, Umweltmed Forsch Prax:185-192.

Fasano, W.J., Carpenter, S.C., Gannon, S.A., Snow, T.A., Stadler, J.C., Kennedy, G.L., Buck, R.C.,
Korzeniowski, S.H., Hinderliter, P.M., and Kemper, R.A. 2006. Absorption, distribution, metabolism,
and elimination of 8-2 fluorotelomer alcohol in the rat. Toxicol Sci 91 (2):341-55. PMID: 16543293
Aylward, L.L., and Hays, S.M. 2008. Biomonitoring Equivalents (BE) dossier for 2,4-
dlchlorophenoxyacetlc acid (2,4-D) (CAS No. 94-75-7). Regul Toxicol Pharmacel 51 (3 Supp!):S37-48.
PMID: 18579270 _
USEPA. 2000. Reregistration Eligibility Decision (RED) for Vinclozolin. US Environmental Protection
Agency. Washington DC. EPA 738-R-00-023. http://www.epa.gov/oppsrrd /REDs/2740red.pdf
Sierra-Santoyo, A., Castaneda-Hernandez, G., Harrison, R.A., Barton, H.A., and Hughes, ML.F. 2008.

- Pharmacokinetics and dosimetry of the antiandrogen vinclozolin after oral administration in the rat.

Toxicol Sci 106 (1):55-63. PMID: 18703562

88







