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Synopsis

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA
1999), the Ministers of the Environment and of Health have conducted a screening
assessment on nickel, bis[2,3-bis(hydroxyimino)-N-(2-methoxyphenyl)butanamidato]-
(herein referred to as nickel BHMB), Chemical Abstracts Service Registry Number
42739-61-7; this substance will be referred to by its derived acronym, nickel BHMB, in
this assessment. Nickel BHMB was identified as a high priority for screening assessment
and included in the Ministerial Challenge initiative under the Chemicals Management
Plan because it had been found to meet the ecological categorization criteria for
persistence, bioaccumulation potential and inherent toxicity to non-human organisms and
is believed to be in commerce in Canada.

The substance, nickel BHMB, was not initially considered to be a high priority for
assessment of potential risks to human health, based upon application of the simple
exposure and hazard tools developed for categorization of substances on the Domestic
Substances List.

Nickel BHMB is an organometallic substance that is currently used in Canada primarily
as a nickel alloy component for welding. In the past it was reported to be used in Canada
as a colourant, which is consistent with the known use of a chemically similar substance,
nickel, bis[2,3-bis(hydroxyimino)-N-phenylbutanamidato-N,N (herein referred to as
(nickel BBHP) Chemical Abstracts Service Registry Number 29204-84-0, as a pigment.
The substance is not naturally produced in the environment. It is not reported to be
manufactured in Canada or imported into the country, and while it was reported to be
used in Canada in 2006, it was at a volume below 1000 kg.

Based on certain assumptions and reported use patterns in Canada, most of the substance
is chemically destroyed (chemically transformed) in the welding process. Some unused
portion of the reported total mass in commerce (less than 1000 kg) may end up in waste
disposal sites and a negligible amount may be conservatively estimated to be released to
water. Nickel BHMB has a very low modelled solubility, consistent with the low
modelled and experimental solubility of its analogue, nickel BBHP in water. Like many
substances used as pigments, nickel BHMB is expected to be present in the environment
primarily as chemically stable micro-particulate matter that is not volatile, and has a
tendency to partition by gravity to sediments if released to surface waters, and to soils if
released to air.

Based on its physical and chemical properties, nickel BHMB is expected to be persistent
in the environment. No experimental, bioconcentration or bioaccumulation data were
available for this organometallic substance. While quantitative structure-activity
relationship models for bioconcentration and bioaccumulation were deemed to have high
degrees of uncertainty, as nickel BHMB was outside of the model domains of
applicability, they were used as a lower weighted line of evidence. The metabolism
corrected models showed a low potential for bioaccumulation and bioconcentration
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(<5000 L/kg). Qualitative lines of evidences that were relied upon included the physical
and chemical properties of nickel BHMB as well as knowledge of the general qualities of
pigment-like substances. Since nickel BHMB, with a high molecular weight, has a very
high cross-sectional diameter, it is expected to have limited bioavailability. In addition,
the high thermal decomposition and boiling point of nickel BHMB suggest that the
substance is relatively inert and is not likely to be highly bioavailable. The weight of
evidence (both modelled and qualitative) therefore suggests that this substance does not
have significant potential to bioconcentrate or bioacccumulate.

The substance therefore meets the persistence criteria but does not meet the
bioaccumulation criteria as set out in the Persistence and Bioaccumulation Regulations of
the Canadian Environmental Protection Act.

For this screening assessment, a very conservative generic exposure scenario was used in
which an industrial operation (user of the substance) discharges nickel BHMB into the
aquatic environment. A risk quotient analysis, integrating a conservative predicted
environmental concentration with a predicted no-effect concentration, indicated that
current concentrations of nickel BHMB in water are unlikely to cause ecological harm in
Canada. The predicted environmental concentration in water was nearly two orders of
magnitude below predicted no-effect concentrations calculated for sensitive aquatic
organisms.

Based on the information presented in this final screening assessment, it is concluded that
nickel BHMB is not entering the environment in a quantity or concentration or under
conditions that have or may have an immediate or long-term harmful effect on the
environment or its biological diversity or that constitute or may constitute a danger to the
environment on which life depends.

No empirical health effects data were identified for nickel BHMB or its analogue, nickel
BBHP. The outputs of qualitative structure-activity relationship predictions for nickel
BHMB and information on other nickel compounds, suggests potential hazardous
properties (i.e., mutagenicity, carcinogenicity and skin and respiratory sensitization) of
nickel BHMB.

Exposures of the general population to nickel BHMB through environmental media (air,
drinking water and soil), including food and beverages, are expected to be negligible.
General population exposure to nickel BHMB from use of consumer products is not
expected. As exposure of the general population through environmental media in Canada
is expected to be negligible, the risk to human health is considered to be low. It is
therefore concluded that nickel BHMB is not entering the environment in a quantity or
concentration or under conditions that constitute or may constitute a danger in Canada to
human life or health.

Based on the information available, it is concluded that nickel BHMB does not meet the
criteria set out in section 64 of CEPA 1999.

il
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As nickel BHMB is listed on the Domestic Substances List, its import and manufacture in
Canada are not subject to notification under subsection 81(1). Given the potential health
hazards of this substance, there is concern that new activities that have not been identified
or assessed could lead to this substance meeting the criteria set out in section 64 of the
Act. Therefore, it is recommended to amend the Domestic Substances List, under
subsection 87(3) of the Act, to indicate that subsection 81(3) of the Act applies with
respect to this substance, so that new manufacture, import or use of this substance is
notified and undergoes ecological and human health risk assessments.

v
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Introduction

The Canadian Environmental Protection Act, 1999 (CEPA 1999) (Canada 1999) requires
the Minister of the Environment and the Minister of Health to conduct screening
assessments of substances that have met the categorization criteria set out in the Act to
determine whether these substances present or may present a risk to the environment or to
human health.

Based on the information obtained through the categorization process, the Ministers
identified a number of substances as high priorities for action. These include substances
that

e met all of the ecological categorization criteria, including persistence (P),
bioaccumulation potential (B) and inherent toxicity to aquatic organisms (iT), and
were believed to be in commerce in Canada; and/or

e met the categorization criteria for greatest potential for exposure (GPE) or
presented an intermediate potential for exposure (IPE) and had been identified as
posing a high hazard to human health based on classifications by other national or
international agencies for carcinogenicity, genotoxicity, developmental toxicity or
reproductive toxicity.

The Ministers therefore published a notice of intent in the Canada Gazette, Part I, on
December 9, 2006 (Canada 2006), that challenged industry and other interested
stakeholders to submit, within specified timelines, specific information that may be used
to inform risk assessment, and to develop and benchmark best practices for the risk
management and product stewardship of those substances identified as high priorities.

The substance Nickel, bis[2,3-bis(hydroxyimino)-N-(2-methoxyphenyl)butanamidato]-
was identified as a high priority for assessment of ecological risk as it was found to be
persistent, bioaccumulative and inherently toxic to aquatic organisms and is believed to
be in commerce in Canada. The Challenge for this substance was published in the
Canada Gazette on June 20, 2009 (Canada 2009). A substance profile was released at the
same time. The substance profile presented the technical information available prior to
December 2005 that formed the basis for categorization of this substance. As a result of
the Challenge, submissions of information pertaining to the uses of the substance were
received.

Although Nickel, bis[2,3-bis(hydroxyimino)-N-(2-methoxyphenyl)butanamidato]- was
determined to be a high priority for assessment with respect to the environment, it did not
meet the criteria for GPE or IPE and high hazard to human health based on classifications
by other national or international agencies for carcinogenicity, genotoxicity,
developmental toxicity or reproductive toxicity.
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Screening assessments focus on information critical to determining whether a substance
meets the criteria as set out in section 64 of CEPA 1999. Screening assessments examine
scientific information and develop conclusions by incorporating a weight-of-evidence
approach and precaution. '

This final screening assessment includes consideration of information on chemical
properties, hazards, uses and exposure, including the additional information submitted
under the Challenge. Data relevant to the screening assessment of this substance were
identified in original literature, review and assessment documents, stakeholder research
reports and from recent literature searches, up to February-March 2010 for the ecological
and human health sections of the document. Key studies were critically evaluated;
modelling results may have been used to reach conclusions.

When available and relevant, information presented in hazard assessments from other
jurisdictions was considered. The final screening assessment does not represent an
exhaustive or critical review of all available data. Rather, it presents the most critical
studies and lines of evidence pertinent to the conclusion.

This final screening assessment was prepared by staff in the Existing Substances
Programs at Health Canada and Environment Canada and incorporates input from other
programs within these departments. The ecological portion of this assessment has
undergone external written peer review/consultation.

Additionally, the draft of this screening assessment was subject to a 60-day public
comment period. While external comments were taken into consideration, the final
content and outcome of the screening assessment remain the responsibility of Health
Canada and Environment Canada. Approaches used in the screening assessments under
the Challenge have been reviewed by an independent Challenge Advisory Panel.

The critical information and considerations upon which the final assessment is based are
summarized below.

" A determination of whether one or more of the criteria of section 64 are met is based upon an assessment
of potential risks to the environment and/or to human health associated with exposures in the general
environment. For humans, this includes, but is not limited to, exposures from ambient and indoor air,
drinking water, foodstuffs, and the use of consumer products. A conclusion under CEPA 1999 on the
substances in the Chemicals Management Plan (CMP) Challenge Batches 1-12 is not relevant to, nor does
it preclude, an assessment against the hazard criteria specified in the Controlled Products Regulations,
which is part of regulatory framework for the Workplace Hazardous Materials Information System
[WHMIS] for products intended for workplace use. Similarly, a conclusion based on the criteria contained
in section 64 of CEPA 1999 does not preclude actions being taken under other sections of CEPA or other
Acts.
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Substance name

Substance Identity

For the purposes of this document, this substance will be referred to as nickel BHMB,
derived from the Domestic Substances List (DSL) name.

Table 1. Substance identity for nickel BHMB

Chemical Abstracts
Service Registry
Number (CAS RN)

42739-61-7

DSL name

Nickel, bis[2,3-bis(hydroxyimino)-N-(2-
methoxyphenyl)butanamidato]-

National Chemical
Inventories (NCI)
names?

Nickel, bis[2,3-bis(hydroxyimino)-N-(2-
methoxyphenyl)butanamidato]- (AICS, ASIA-PAC);
Bis[2,3-bis(hydroxyimino)-N-(2-
methoxyphenyl)butyramidato]nickel (EINECS)

Other names

nonec

Chemical group
(DSL Stream)

Discrete organometallics

Major chemical class or
use

Nickel containing compounds; Amides

Chemical formula

CxoH4NgNiOg

Chemical structure

SMILES?

[Ni](ON=C(C)C(=NO)C(=0)Nc2¢(OC)ccce2)ON=C(C)C(=NO)

C(=0O)Nclc(OC)ccccl

Molecular mass

559.17 g/mol

! National Chemical Inventories (NCI). 2007: AICS (Australian Inventory of Chemical Substances); ASIA-PAC (Asia-Pacific
Substances Lists); EINECS (European Inventory of Existing Commercial Chemical Substances).

2 Simplified Molecular Input Line Entry System
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Physical and Chemical Properties

Table 2a contains modelled physical and chemical properties of nickel BHMB that are
relevant to its environmental fate. Experimental and modelled data for a similar
chemical, a pigment with a CAS registry number 29204-84-0 and a chemical name of
nickel, bis[2,3-bis(hydroxyimino)-N-phenylbutanamidato-N,N]-, referred to in this
document as nickel BBHP, are also presented. Nickel BHMB and nickel BBHP are both
nickel organometallics with amide functional groups and have similar overall chemical
structures as shown in Table 2b. Therefore, nickel BBHP is used as an analogue
substance that is expected to have similar physical-chemical properties, and to exhibit
similar behaviour in the environment. Since no experimental data are available for nickel
BHMB, where there are experimental data for nickel BBHP, these have been used
directly (read-across) as an indicator of the values for nickel BHMB.

Organometallic chemicals such as nickel BHMB and pigments such as nicke]l BBHP are
known to be difficult to model using quantitative structure-activity relationships (QSARs)
(Macdonald et al. 2002, Zachary et al. 2009). Guidance stemming in part from a
workshop organized by Environment Canada in 1999 on QSARs identified several
properties of organometallics and pigments including indicators of persistence,
bioaccumulation and aquatic toxicity that were deemed at that time to not be amenable to
model prediction because they were considered “out of the model domain of
applicability” (e.g., structural and/or property parameter domains) (Environment Canada
2007). Therefore, to determine the domain of applicability, the use of QSAR models to
organometallics and pigments is reviewed on a case-by-case basis. For instance, if whole
structure analogues are not present in the training data-set but substructures common to
the organometallics or pigments exist, and if important factors such as molecular size are
taken into account by the models then the predicted information may still be considered.
Also, if the data predicted using a particular model correlates well with available
experimental data, this gives more credence for the use of similarly formulated models
for which no experimental data is available.

The models based on QSARs that were used to generate data for the physical and
chemical properties of nickel BHMB are mainly based on fragment addition methods i.e.
they rely on the structure of a chemical. The exception to this is WSKOWWIN (2008)
which does not directly use a fragment addition method but is based on KOWWIN
predicitions which are developed through fragment addition. Since these models only
accept the neutral form of a chemical as input (in SMILES form), the modelled values
shown in Table 2a are for the neutral form of nickel BHMB. Input parameters for the
models used are presented in Appendix 1.
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Table 2a. Physical and chemical properties for the neutral form of nickel BHMB as
well as an analogue substance, nickel BBHP.

Chemicals

Nickel BBHP

Type

Metal complex
pigment (yellow
in colour)

Value!

Experimental

Temperature
(°C)

Reference

BASF 2007°

Nickel BHMB Modelled 349.84 - MPBPWIN 2008
Nickel BBHP Modelled 349.84 MPBPWIN 2008
Experimental > 285 BASF 2007

Nickel BHMB

Modelled

891.25

MPBPWIN 2008

Nickel BBHP

Modelled

843.84

MPBPWIN 2008

Nickel BHMB

Not available

Nickel BBHP

Experimental

Approx. 1600
kg/m®
(Approx. 1.60
g/em’)

20

BASF 2007°

Nickel BHMB

Modelled

1.23 x 10

(9.23 x 10 mm

Hg)

25

MPBPWIN 2008
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Chemicals Type Value! Temperature Reference
°C)
Nickel BBHP 544 %10
Modelled (4.08e-26 mm 25 MPBPWIN 2008
Hg)

Nickel BHMB 9.55x 107
Modelled (9.43 x 107 25 HEI;I{){S?/H\I

atm-m*/mol)

Nickel BBHP 1.030 x 107"
Modelled (1.016 x 10 25 HEI;H()K(%YVIN

atm-m*/mol)

Nickel BHMB

Modelled

6.58°

25

KOWWIN 2008

Nickel BBHP

Modelled

7.54

25

KOWWIN 2008

Nickel BHMB

Modelled
(estimated from

log Kow)

4.63

25

PCKOCWIN 2008

Nickel BHMB

Modelled
(estimated from
MCT’)

5.45

25

PCKOCWIN 2008

Nickel BBHP

Modelled
(estimated from
log Kow)

5.04

25

PCKOCWIN 2008

Nickel BBHP

Modelled
(estimated from
MCI®)

5.82

25

PCKOCWIN 2008
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Chemicals Type Value? Temperature Reference
0
Nickel BHMB
4 WSKOWWIN
Modelled 7.20 x 10 25 2008
Nickel BBHP
Experimental Insoluble unknown BASF 2007*
Nickel BBHP Modelled
4 WSKOWWIN
2.636 x 10 25 2008
pK,
(Acid dissociation
constant) (dimensionless)
Nickel BHMB 7.95
Modelled (result ACl?z/g(I)(a bB
unreliable”) 5

Abbreviations: K., organic carbon-water partition coefficient; K,,, octanol-water partition coefficient.

!Values in parentheses represent the original ones as reported by the authors or as estimated by the models

% This information was derived from a material safety data sheet for the product (Paliotol Yellow L 1772) of which nickel BBHP (CAS
RN 29204-84-0) is the principal listed component. However, it is difficult to determine whether the value strictly applies to nickel
BBHP or the product itself which may contain a proportion of sulphuric acid, barium salt (CAS RN 7727-43-7)

*While melting point and thermal decomposition point are both listed, it is likely that the substance thermally decomposes before
melting can occur. Therefore, the melting point values should be interpreted as indicators of thermal decomposition.

*HENRYWIN resulted in incomplete results for Bond and Group approaches, Henry’s Law Constant was calculated by HENRY WIN
via vapour pressure divided by water solubility

3 Used for bioaccumulation and bioconcentration modelling.

®First order molecular connectivity index

"Model output indicates that the “structure contains atoms that are not supported in this version”.
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Table 2b. Chemical structure, percentage similarity, molecular mass, cross-sectional

diameter and a list of available empirical data for nickel BHMB and an analogue
organometallic nickel compound (nickel BBHP).

CASRN Structure of analogue Percentage | Molecular Minimum- Available
(Common Structural mass maximum empirical data
Name) similarity (g/mol) Drmax (M) ?
with nickel
BHMB'
42739-61-7 100 559.2 1.45-2.52 None
(Nickel
BHMB) . N\,
| HN o o NH
HO A\ Neeeeee- mmmmmm S
\N;;N\O/N\O/N\?i’q
29204-84-0 88.7 499.1 1.47-2.67 Physical state,
(Nickel melting point,
BBHP) thermal
decomposition,
AN o o N density, water
lubilit
. o solubility
Nz-====-| Nj------ N
AV AVAYVA VIR
! From ChemID Plus 2010

? Based on range of maximum diameters (D) for 30 conformers calculated using CPOPs (2008).

Nickel BHMB and nickel BBHP closely resemble each other in chemical structure and
only differ in that nickel BHMB has a methoxy group attached to each of its two benzene
rings while nickel BBHP does not. Nickel BBHP is known to be an azomethine series
pigment called Pigment Yellow 153 (CII 2002). Both nickel BHMB and nickel BBHP
have molecular structures which are also similar to other known yellow, orange and red
organometallic pigment complexes such as Pigment Yellow 179, Pigment Orange 65 and
68 as well as Pigment Red 257 and 271 (Herbst and Hunger 2004). This is significant, as
much is known about the general physical and chemical properties of pigments.

Azomethine series metallic pigments are relatively free of solubilizing groups and are
expected to have intermolecular interactions between the nitrogen and Ni molecules
which induce planar conformational properties (Herbst and Hunger 2004). These planar
structures allow molecules to stack into crystal lattices (Lincke 2003).

The pigment industry synthesizes organic pigments that typically have low to very low
solubilities (i.e., < 1 mg/L and < 0.01 mg/L, respectively) in nearly all solvents (Herbst
and Hunger 2004; Lincke 2003). This arises from the desire to produce colorants that will
retain their colour for a long time and in various types of substrates. The majority of
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organic pigments generally do not exist as individual molecules in the environment, but
are principally particles in the submicron range.

In developing a category approach for assessing nickel compounds in the European
Union, nickel BHMB and nickel BBHP were both excluded from the main group of
soluble nickel compounds that were expected to release bioavailable nickel ions (Hart
2008).

Since pigments tend to form stacked crystalline structures and tend to be relatively inert,
these characteristics are important factors in determining their environmental fate, and in
some cases are even more influential than their underlying specific chemical formulas.
Nickel BHMB and its analogue nickel BBHP are thus expected to share many qualities
with pigments in general, which tend to have high molecular weights (i.e., generally

> 300 g/mol), are solid particles at room temperature, decompose at temperatures greater
than 220°C and have extremely low solubility in water (Danish EPA 1999). In addition,
these substances generally have limited solubility in n-octanol, have a negligible vapour
pressure and are stable under environmental conditions.
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Sources

Nickel BHMB is not reported to occur naturally. According to the data submitted under
the Challenge, in response to the section 71 survey for the year 2006, no manufacture or
import of nickel BHMB was reported in Canada (Environment Canada 2009a). Fewer
than four companies reported using the substance in Canada under the 1000 kg reporting
threshold in 2006 (Environment Canada 2009a).

No manufacture or import of nickel BHMB was reported in a separate survey for the year
2005 (Environment Canada 2006).

Elsewhere, nickel BHMB is included in the list of low production volume nickel
compounds in Europe and one German company is identified as an importer/producer of
the substance (ESIS 2009).

Uses

Nickel BHMB has been reported to be used in Canada in dual shield low alloy flux cored
welding electrodes and in stainless steel and nickel alloy covered electrodes.

Nickel BHMB has also been previously identified by Canadian DSL use codes as a
colourant and for a potential use in plastics. Nickel BHMB is not currently listed on the
Colour Index (CII 2002) which is a repository for a large amount of information on
pigments, dyes and other colourants, nor does it appear in any known material safety data
sheets (MSDS) as a colourant. Nickel BHMB is, as previously noted, chemically similar
to nickel BBHP (CAS RN 29204-84-0) which is a known essential colourant in several
pigments (e.g. C.I. Pigment Yellow 153 and Paliotol Yellow L 1772) and is listed on the
Colour Index (CII 2002) as well as many other nickel based azomethine series pigments.

Nickel BHMB was not notified as an ingredient in cosmetic products in Canada (CNS
2010) and does not appear on the Cosmetic Ingredient Hotlist, Health Canada’s
administrative list of ingredients that are intended to be prohibited or restricted for use in
cosmetics in Canada (Health Canada 2009). Nickel BHMB is not currently present in
Canada as a formulant in pesticide products (PMRA 2007; March 2010 email from Pest
Management Regulatory Agency, Health Canada to Existing Substances Risk
Assessment Bureau, Health Canada; unreferenced). Nickel BHMB is not listed as an
approved food additive under Division 16 of the Food and Drug Regulations (Canada
1978). Nickel BHMB was not identified in food packaging applications or in incidental
additives (January 2010 email from Food Directorate, Health Canada, to Risk
Management Bureau, Health Canada; unreferenced). Nickel BHMB is not listed in the
Drug Product Database (DPD), the Therapeutic Products Directorate's Non-Medicinal
Ingredient Database, the Natural Health Products Ingredients Database or the Licensed

10
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Natural Health Products Database as a medicinal or a non-medicinal ingredient present in
final pharmaceutical products, natural health products or veterinary drugs (November
2009 to January 2010 emails from Therapeutic Products Directorate, Natural Health
Products Directorate and Veterinary Drugs Directorate, Health Canada, to Risk
Management Bureau, Health Canada; unreferenced).

11
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Releases to the Environment

Based on the quantity of nickel BHMB in commerce in Canada (Environment Canada
2009a), releases of this substance are expected to be low. However, there is little specific
information available regarding its industrial use and potential releases to the
environment. In the absence of this information it is not possible to generate a
quantitative life cycle analysis of losses/releases for this substance. Instead, a qualitative
release scenario is presented based on its reported uses.

The sole use considered in this scenario is that of nickel BHMB as a component of nickel
alloy covered electrodes which are considered to be used in the process of welding.

Exposure Scenario

Welding can result in a significant level of waste but welding waste can be easily
recovered and either re-used in situ, or sent for recovery at a specialist organization.
Welding waste that is not sent for recovery is disposed of as scrap metal waste or sent to
landfill. The presence of dust is possible and it may be swept out to water. Therefore,
releases from handling welding rods is possible but could be considered as a conservative
assumption. To capture this potential loss due to handling, a default value of 0.01% is
used in Emission Scenario Documents from the Organisation for Economic Co-operation
and Development (OECD) where emissions are expected but considered as negligible and
no available measurements can confirm it (OECD 2004).

In the process of welding, the temperatures are assumed to reach over 2000 °C which is
well above the thermal decomposition and boiling points of nickel BHMB (Table 2a).
This is because nickel alloys are commonly used when corrosion resistance is required.
Nickel and nickel alloys are also widely used as filler metals for joining dissimilar
materials and cast iron. The nickel alloys will acquire a surface oxide coating which
melts at a temperature approximately 538°C above the melting point of the base metal
(Key to metals 2010). If iron (melting point of 1538°C; Swartzendruber 1984) is assumed
as the base metal, the temperature of welding with nickel should be over 2000 °C. For
this reason it is highly probable that nickel BHMB will be destroyed during this operation
and there would be no release of nickel BHMB. If nickel BHMB is destroyed during
welding, release of the substance during the service life of the weld would also not be
possible.

Elemental nickel from the nickel BHMB would not be consumed but the majority is
expected to be incorporated into the welded material or into the welding waste product.

Conclusion

Release of nickel BHMB to water is expected from dust during handling operations but is
considered as negligible (0.01%). Due to the high temperatures of the welding process,

12
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nickel BHMB is considered destroyed (chemically transformed) and therefore cannot be
released.

Environmental Fate

As indicated by the results of the release scenario, only a conservative estimate (0.01%)
of nickel BHMB may be released to water in Canada during its lifecycle.

The expected particulate character of nickel BHMB should have a key influence on its
fate in the environment. Its high expected density (higher than water since the density of
analogue nickel BBHP is approximately 1600 kg/m’ vs. approximately 1000 kg/m’ for
water), together with its chemical stability (high thermal decomposition points of >300°
C and boiling point of 894° C) and low aqueous solubility (Table 2a), indicate that it will
tend to partition by gravity to sediments if released to surface waters, and will tend to
remain in soils if released to terrestrial environments.

The pKa model output indicated that the “structure contains atoms that are not supported
in this version”, suggesting that the model results are unreliable. Because of this, and
other evidence indicating that this compound is generally stable, has a high thermal
decomposition point and very low solubility, and (like many pigments) exists mainly in a
solid particulate form in nature, it is considered unlikely to ionize as suggested by the
modelled pKa.

The relatively high estimated log K., values for nickel BHMB and nickel BBHP (6.58
and 7.54 respectively; see Table 2) indicate that these substances may have affinity for
organic solids. Also, the MSDS for Paliotol Yellow L 1772, which is primarily
comprised of nickel BBHP (BASF 2007), states that the pigment is likely to be
eliminated from water by adsorption on activated sludge. However, both log K, values
are predicted and the adsorption potential of organometallics and pigments are generally
not well understood, therefore the degree of adsorption of nickel BHMB is uncertain.

According to aerobic biodegradation models, nickel BHMB is not expected to biodegrade
quickly (see Table 3 below).

13
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Persistence and Bioaccumulation Potential
Environmental Persistence

As nickel BHMB may have been used as a pigment itself and has an analogue (nickel
BPHP) which is a pigment, when evaluating the persistence of nickel BHMB the lines of
evidence considered include consideration of the general qualities of pigments, as well as
QSAR predictions for degradation, the chemical’s structure and its physical and chemical
properties.

No experimental degradation data for nickel BHMB have been identified. Thus, a QSAR-
based weight-of-evidence approach (Environment Canada 2007) was applied using the
models shown in Table 3. Due to the ecological importance of the water compartment,
the fact that most of the available models apply to water and the fact that nickel BHMB
may be released to this compartment, persistence in water was primarily examined using
predictive QSAR models for biodegradation. Nickel BHMB does not contain functional
groups expected to undergo hydrolysis.

Some of the modeled values in Table 3 however have a lower level of reliability as few or
no chemicals of structural comparability to nickel BHMB are contained in the training
sets of the models. No predictions were produced for nickel BHMB using the TOPKAT
QSAR model (TOPKAT 2004) because the program does not have nickel in its training
sets for organic compounds. Also, while the CATABOL QSAR program (CATABOL
2008), part of the Canadian POPS Model (CPOPs 2008), produced a biological oxygen
demand value, the output stated that the prediction was outside of the model’s domain
due to lack of structural coverage in the training set (approximately 10.8% coverage).
Consequently, the reliability of the CATABOL QSAR value produced for nickel BHMB
is low. Therefore, the standard weight-of-evidence approach had to be adapted for
application to this substance.

Table 3. Modelled data for degradation of nickel BHMB

Model . Extrapolated
Fate Process and model basis Model Result and Prediction Half-life (days)
AIR
Atmospheric 1 -
oxidation AOPWIN 2008 t 1, =0.437 days <2
Ozone reaction AOPWIN 2008' n/a’ n/a
WATER
Hydrolysis | HYDROWIN 2008" n/a> n/a
Primary biodegradation
1
Biodegradation BIOWIN 2008 3.61°
. Sub-model 4: Expert Survey - . v <182
(aerobic) L biodegrades relatively fast
(qualitative results)
Ultimate biodegradation
1
Biodegradation BIOW'IN 2008 1.74°
(aerobic) Sub-model 3: Expert Survey “biodegrades slowly” > 182
(qualitative results)
Biodegradation BIOWIN 2008' -0.24* > 182
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(aerobic) Sub-model 5: “biodegrades very slowly”
MITI linear probability
Biodegradation BIOWIN 2008' 4
. 0.0003
(aerobic) Sub-model 6: “biodecrad lowly” > 182
MITTI non-linear probability odegrades very slowly
Blo(c:;%(r)i?s;lon T(l)31r) i":gﬂi(;oét No predictions produced
Canadian POPs Model 2008
Biodegradation (CPOPs) % BOD =27.07 > or< 182
(aerobic) % BOD biodegradation rate uncertain

(biological oxygen demand)

" EPIsuite (2008)

% Model does not provide an estimate for this type of structure.
* Output is a numerical score from 0 to 5.

* Output is a probability score.

In air, a predicted atmospheric oxidation half-life value of 0.437 days (see Table 3 above)
demonstrates that this substance is likely to be rapidly oxidized in air. The compound is
not expected to react (or react appreciably) with other photo-oxidative species in the
atmosphere, such as ozone. Photolysis, may be possible since the absorption maximum
of pigments tends to lie within the range of visible and ultraviolet light (Danish EPA
1999). However, azomethine metal complex pigments of similar structures to nickel
BHMB are known to have a lightfastness that ranges from relatively good to excellent
(Herbst and Hunger 2004) which is an indication of reduced likelihood of rapid
photolysis. Therefore, it is expected that reactions with hydroxyl radicals will be the
most important fate process in the atmosphere for nickel BHMB. With a half-life of 0.437
days via reactions with hydroxyl radicals, nickel BHMB is considered not persistent in
air.

Three of the four ultimate biodegradation model results (for BIOWIN submodels 3, 5 and
6) are below the threshold for “biodegrades slowly” by a wide margin and suggest that
biodegradation is very slow and that the half-life in water would be >182 days. It should
be noted that these EPIWIN based predictions may also be outside of the model domain
of applicability as there were no nickel organometallics found in the training sets for
BIOWIN, HYDROWIN, or AOPWIN. Unfortunately, EPIWIN (2004) primary and
ultimate biodegradation output do not show warnings when the predictions for a
substance outside of the training set is made. In addition, as discussed above, TOPKAT
(2004) did not yield a prediction. The CATABOL Model from CPOPs (2008) produced a
borderline prediction of 27.07% biological oxygen demand, which is below the 40%
threshold indicating “may biodegrade fast” and above the 20% threshold indicating
“biodegrades slowly” (i.e., indicating half-lives of < 182 days or >182 days,
respectively). However, this prediction is highly uncertain because nickel BHMB was
outside the structural domain of the model’s training set and is therefore attributed less
weight.

The result for primary biodegradation from BIOWIN Sub-model 4 suggests the substance

has a primary half-life of <182 days. However, because the identities of the degradation
products are not known, this result is given less weight.
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Because of its very low solubility in water, this pigment-like organometallic may be
considered not to be available for aerobic biodegradation. Industries manufacturing
pigments recognize that their substances are persistent. For example, the Color Pigments
Manufacturers Association, Inc. (CPMA 2003) has indicated that pigments are designed
to be durable or persistent in the environment in order to provide lasting color to finished
coatings, inks and paints. Also, azomethine metal complex pigments with chemical
structures similar to nickel BHMB are known to have “very good to excellent
weatherfastness” which is also indicative of persistence (Herbst and Hunger 2004).

While the model results have some degree of uncertainty, they nonetheless provide a
relatively good indication of the persistence of the organic part of the molecule. In
addition, the metallic aspect of the molecule is known to be infinitely persistent.
Therefore, considering all model results, even with the inherent model uncertainties, in
combination with the similarity of this compound to other pigments which are typically
recognized as substances with a high degree of persistence, there is more reliable
evidence to suggest the biodegradation half-life of nickel BHMB is > 182 days in water.

Using an extrapolation ratio of 1:1:4 for a water: soil: sediment biodegradation half-life
(Boethling et al. 1995), the half-life in soil is also > 182 days and the half-life in
sediments is > 365 days. This indicates that nickel BHMB is persistent in soil and
sediment.

In addition, the long-range transport potential of nickel BHMB from its point of release to
air is estimated to be negligible based on its very low partitioning to air and low
persistence in this medium.

Based on the information available, nickel BHMB meets the persistence criteria in water,
soil and sediment (half-lives in soil and water > 182 days and half-life in sediment > 365
days), but does not meet the criteria for air (half-life in air > 2 days) as set out in the
Persistence and Bioaccumulation Regulations (Canada 2000).

Potential for Bioaccumulation

No experimental logK,., bioaccumulation or bioconcentration data are available for this
substance. Nickel BHMB was categorized as bioaccumulative as it had QSAR modelled
bioaccumulation and bioconcentration factors (BAFs) above the threshold of 5000 L/kg
without accounting for any potential biotransformation. These BAF and BCF values
were based on a high predicted log K,y of 6.58. However, as previously mentioned,
QSAR based log K, bioconcentration and bioaccumulation models do not generally
have training set data for organometallics nor pigments. In this case, no appropriate
analogue substances could be found in the training set for KOWWIN (2008), which is
used to predict log Koy, or in BCFWIN (2008) which is used to predict bioaccumulation
and bioconcentration. However, as part of a weight of evidence approach, and for
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transparency, modelled bioaccumulation and log K, data are presented here with the
caveat that they are associated with a high level of uncertainty.

BCF and BAF estimates, corrected for potential biotransformation, were generated using
the BCFBAF model (EPIsuite 2008). Metabolic rate constants were derived using
structure activity relationships described further in Arnot et al. (2008a, 2008b, 2009).
Since metabolic potential can be related to body weight and temperature (Hu and Layton
2001, Nichols et al. 2007), the BCFBAF model (2008) further normalizes the ky (the
concentration of substrate that leads to half-maximal enzyme velocity) of 0.73 day™ for a
10g fish at 15°C to the body weight of the middle-trophic-level fish in the Arnot-Gobas
model (184 g) (Arnot et al. 2008Db).

Table 7: Modelled data for bioaccumulation for nickel BHMB

Test organism Model Trophic Level Endpoint Value wet | Reference
and model weight
basis (L/kg)
Fish BCFBAF: Middle trophic BCF 305.5 BCFBAF
Steady state 2008
mass balance
Fish BCFBAF: Middle trophic BAF 970.9 BCFBAF
Steady state 2008
mass balance
Fish Baseline model | A combination BCF 1000 CPOPS
with mitigating of fish from 2008
factors different trophic
levels

Steady state mass balance models from BCFBAF (2008) based on middle trophic level
fish resulted in predicted values corrected for metabolism of 305.5 and 970.9 L/kg for
BCF and BAF respectively.

The Baseline model with mitigating factors which is included in CPOPs (2008) showed
that nicke]l BHMB is likely to break-down through the n-glucuronidation pathway which
is a Phase II reaction that results in elimination of the metabolite through fish. When this
pathway is taken into account, the predicted BCF value is 1000 L/kg. The ky used for
this prediction is 0.022. It should be noted that, as with the BCFBAF predictions, the
CPOPs models were outside of the domain of applicability and hence this is an important
uncertainty. These predictions may be considered a worst case scenario as they assume
that the modelled logK,,, (which is high) is correct and that the substance may be more
bioavailable than is indicated by other supporting qualitative data.

Considering modelled bioaccumulation and bioconcentration data adjusted for
metabolism using two different models, nickel BHMB does not meet the bioaccumulation
criterion (BAF_> 5000) as set out in the Persistence and Bioaccumulation Regulations
(Canada 2000).
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While the modelled data are considered as a line of evidence (with significant
uncertainty), a qualitative evaluation of other relevant physical and chemical properties
was also applied and will be given greater weight.

Strict cut-offs for molecular size should not be used as the sole indicator of
bioaccumulation potential as large substances may show even slower elimination rates,
which could lead to bioaccumulation despite slow uptake rates. However, information
regarding molecular size and cross-sectional diameter are useful to consider and are
commonly used by international jurisdictions such as the European Union (ECHA 2008)
in conclusions on bioaccumulation potential. Recent investigations relating fish BCF
data and molecular size parameters (Dimitrov et al. 2002, 2005) suggest that the
probability of a molecule crossing cell membranes as a result of passive diffusion
declines significantly with increasing maximum diameter (Dpmax). The probability of
passive diffusion decreases appreciably when the maximum diameter is greater than ~1.5
nm and much more so for molecules having a maximum diameter of greater than 1.7 nm.
Sakuratani et al. (2008) have also investigated the effect of cross-sectional diameter on
passive diffusion in a BCF test set of about 1200 new and existing chemicals. They
observed that substances that do not have a very high bioconcentration potential (BCF <
5000) often have a Dpax of > 2.0 nm and an effective diameter (Degr) > 1.1 nm.

However, as Arnot et al. (2010) have noted, there are uncertainties associated with the
thresholds proposed by Dimitrov et al. (2002, 2005) and Sakuratani et al. (2008) since the
BCF studies used to derive them were not critically evaluated. Arnot et al. (2010) point
out that molecular size influences solubility and diffusivity in water and organic phases
(membranes), and larger molecules may have slower uptake rates. However, these same
kinetic constraints apply to diffusive routes of chemical elimination (i.e., slow in = slow
out). Thus, significant bioaccumulation potential may remain for substances that are
subject to slow absorption processes, if they are slowly biotransformed or slowly
eliminated by other processes. Consequently, when evaluating bioaccumulation potential,
molecular size information should be considered with care and used together with other
relevant lines of evidence in a weight-of-evidence approach.

Nickel BHMB and its analogue nickel BBHP have large molecular weights (> ~ 500
g/mol) and very high cross-sectional diameters (up to 2.5 and 2.7 nm respectively), which
are properties likely to limit bioavailability. In addition, the high modelled thermal
decomposition and boiling point data (350 and 891 degrees C, respectively) for nickel
BHMB and high experimental thermal decomposition point data for its analogue BBHP
(> 300°C and 285°C) indicate that the substance is relatively chemically stable and also is
indicative of low potential bioavailability. For example, Chu and Yalkowsky (2009)
found that in general, high melting compounds are less likely to be well absorbed than
lower melting compounds for any given dose. Also, Kim et al (2007) stated that high
melting point and limited solubility in either water or oil-based solvents often results in
poor in vivo availability.

Combined with the experimental result that nickel BBHP is insoluble in water (Table 2a),
that both nickel BHMB and nickel BBHP have very low modelled water solubilities, and
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that pigments tend to also have low solubility in octanol, the available evidence indicates
that nickel BHMB is expected to have a low bioaccumulation potential due to its physical
and chemical properties which result in a very low uptake rate either from the gills or gut
of biota (i.e., low dietary assimilation efficiency). Any portion of the substance
transmitted across membranes is likely then transformed by in vivo metabolism or
eliminated via growth dilution.

Based on the available physical and chemical properties, nickel BHMB does not meet the
bioaccumulation criteria (BAF or BCF > 5000) as set out in the Persistence and
Bioaccumulation Regulations (Canada 2000).

Potential to Cause Ecological Harm

Ecological Effects Assessment

A - In the Aquatic Compartment

The Government of Canada has previously assessed nickel compounds in a Priority
Substances List report (Canada 1994, 1999). It was concluded that dissolved and soluble
forms of inorganic nickel are entering or may enter the environment in a quantity or
concentration or under conditions that are having or that may have a harmful effect on the
environment. However, since the Priority Substances List assessment focused on
dissolved and soluble inorganic forms of nickel, while organometallic substances such as
nickel BHMB were beyond the scope of the report, the same conclusions do not apply.

Since there are no experimental data available on the aquatic toxicity of this substance,
modelled data were used to estimate the potential for aquatic toxicity (Table 8). The
modelled data originate from the ECOSAR (2008) program which uses log K, in order
to predict aquatic toxicity. As discussed in the section on bioaccumulation, due to nickel
BHMB and its analogue being outside of the training set for the calculation of log Ky,
the reliability of this value has some uncertainty. However, in the absence of
experimental data these predicted values are used in a QSAR weight-of-evidence
approach for aquatic toxicity (Environment Canada 2007).

The toxicity of nickel BHMB is modelled using results for the neutral organic structure-
activity relationship (SAR) in ECOSAR (2008) and does not account for any potential
toxicity from free nickel ions released into solution as this substance is predicted to be

stable under environmentally relevant conditions.

Predicted ecotoxicity values obtained for nickel BHMB are shown in Table 8.
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Table 8. Modelled data for aquatic toxicity of nickel BHMB based upon a neutral
organic SAR

Test organism Type Endpoint Value Reference
of test (mg/L)

Fish Acute LCso' 0.058° ECOSAR 2008
(96 hours)

Fish Chronic ECso 0.005 ECOSAR 2008

Daphnia Acute ECso” 0.058’ ECOSAR 2008
(96 hours)

Daphnia Chronic ECso” 0.012° ECOSAR 2008

Algae Acute ECso” 0.164° ECOSAR 2008
(96 hours)

Algae Chronic ECso” 0.137° ECOSAR 2008

"' ECs — The concentration of a substance that is estimated to cause some effect on 50% of the test organisms.
2LCs — The concentration of a substance that is estimated to be lethal to 50% of the test organisms.
* In excess of modelled water solubility

The most sensitive organisms were fish with a chronic toxicity value of 0.005 mg/L for
an EC50 endpoint and an acute toxicity value of 0.058 for a 96 hour LC50 test.

The modelled toxicity values presented here are likely very conservative in light of the
physical and chemical properties of the substance including high molecular weight, high
estimated and analogue thermal decomposition points and cross-sectional diameter as
well as low solubility, which tend to make the substance relatively inert and not highly
bioavailable. The toxicity predictions have an additional source of uncertainty as all are
in excess of the modelled solubility for nickel BHMB (7.20 x 10 mg/L). However,
generally, due to the uncertainty of modelled results, a disparity between water solubility
and toxicity values of approximately a factor of 10, is considered acceptable. In this case,
the lowest chronic toxicity value (0.005 mg/L) is within a factor of 10 of the predicted
water solubility.

These results suggest that the substance may potentially be highly hazardous to aquatic
organisms (acute LC/ECso< 1.0 mg/L and chronic no-observed-effect concentration
[NOEC] < 0.1 mg/L).

B - In Other Environmental Compartments

No ecological effects studies were found for this compound or its analogue in media
other than water.

When nickel BHMB is released into a water body, it is likely to partition into suspended
particulate matter and to bottom sediments, where sediment-dwelling organisms would be
exposed to the substance. While no toxicity data specific to sediment-dwelling organisms
are available for this substance,,given the low expected bioavailability, the toxicity of
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nickel BHMB in soil and sediment is also expected to be low. In addition, the low
bioaccumulation potential of nickel BHMB may also limit exposure in soil and sediment..

Ecological Exposure Assessment

No data concerning concentrations of this substance in water in Canada have been
identified. Therefore, environmental concentrations are estimated from available
information, including substance quantities and estimated release rates, and assumptions
about the size of receiving water bodies.

A — Industrial Release

As nickel BHMB is used industrially and may be released to water, a worst-case
industrial release scenario is used to estimate the aquatic concentration of the substance
with the help of Environment Canada's (2009b) Industrial Generic Exposure Tool —
Aquatic (IGETA). The scenario is made conservative by assuming that the total quantity
of the substance used by Canadian industry is within one facility at a small, hypothetical
industrial site. The scenario also assumes that the release occurs 250 days per year,
typical for small and medium-sized facilities, and is sent to a local sewage treatment plant
(STP) with a zero removal rate for the substance. Upon combining with the STP effluent,
the receiving water at a small site such as this normally has an actual or equivalent flow
of approximately 34 560 m’ per day. For this scenario, the loss to sewer water is
conservatively set at 0.01% (OECD 2004) of the total quantity used for welding
operations due to loss during handling. These assumptions, and an upper limit total
quantity in use of 1 000 kg/yr, results in an aquatic concentration of 1.16 x 10” mg/L
(Environment Canada 2010).

Characterization of Ecological Risk

The approach taken in this ecological screening assessment was to examine various
supporting information and develop conclusions based on a weight-of-evidence approach
and using precaution as required under CEPA 1999. Lines of evidence considered include
results from a conservative risk quotient calculation, as well as information on
persistence, bioaccumulation, toxicity, sources and fate of the substance.

Nickel BHMB is expected to be persistent in water, soil and sediment; and is also
expected to have a low bioaccumulation potential. Nickel BHMB is not expected to have
potential for widespread release into the Canadian environment. Once released into the
environment, it is expected to be found mainly in water and sediment, and potentially in
soil. It also may have a high potential for toxicity to aquatic organisms.

A risk quotient analysis, integrating conservative estimates of exposure with toxicity
information, was performed for the aquatic medium to determine whether there is
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potential for ecological harm in Canada. The generic industrial scenario for a
hypothetical small industrial site presented above yielded a predicted environmental
concentration (PEC) of 1.16 x 10™ mg/L (Environment Canada 2010). A predicted no-
effect concentration (PNEC) was derived from the chronic toxicity value of 5 x 10 mg/L
for fish, by dividing this value by an assessment factor of 10 (to extrapolate to a no effect
level and to account for interspecies and intraspecies variability in sensitivity) to give a
value of 5 x 10™ mg/L. The resulting risk quotient (PEC/PNEC) = 0.023. Therefore harm
to aquatic organisms is unlikely.

For this substance, a risk quotient based on exposure in sediment pore water may also be
calculated based on the aquatic compartment PEC and PNEC values presented above and
used for sediment risk characterization. In the calculation, bottom sediment and its pore
water are assumed to be in equilibrium with the overlying water and benthic and pelagic
organisms are assumed to have similar sensitivities to the substance. Therefore the PEC
and PNEC for pore water is considered to be the same as for the aquatic compartment.
This equilibrium approach would result in a risk quotient (PEC/PNEC) for the sediment
compartment that is the same as for the aquatic compartment.

Based on the above analysis, nickel BHMB is unlikely to be causing harm to populations
of aquatic organisms in Canada.

Uncertainties in Evaluation of Ecological Risk

There is some uncertainty regarding the breakdown and release of small amounts of
nickel ions into the environment if this substance is less stable than predicted. Also, there
is uncertainty as to whether or to what degree this substance will degrade in anaerobic
environments such as sediment. However, given that the releases of nickel BHMB are
predicted to be very small, the quantity of nickel ions released in comparison with natural
concentrations of nickel in the Canadian environment is expected to be negligible.

There is also some uncertainty related to the bioaccumulation potential of organometallic
complexes in general. While the physical and chemical properties of nickel BHMB
indicate that it is unlikely to bioaccumulate, there is a general lack of experimental data in
the scientific literature and of models with reliable training sets for water and octanol
solubility as well as bioaccumulation potential of organometallics and pigments. If more
empirical bioaccumulation potential data were available, or if models of higher reliability
existed for organometallics and pigments, these could be used to increase confidence in
the bioaccumulation conclusion.

The predicted concentrations, associated with toxicity for aquatic organisms have an
additional source of uncertainty when these concentrations exceed the predicted solubility
of nickel BHMB in water. Given that concentrations for both toxicity and water solubility
are uncertain, toxicity values that exceeded solubility estimates by up to a factor of 10
were considered to be acceptable.
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The persistence assessment is limited by the absence of empirical biodegradation data,
which necessitated generation of model predictions. There also remains some uncertainty
regarding possible anaerobic degradation and photo-degradation of nickel BHMB due to
the absence of data. Although all model prediction has some degree of error, the aerobic
biodegradation model outputs confirmed the expected persistence of nickel BHMB given
its potential uses and structural characteristics.
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Potential to Cause Harm to Human Health
Exposure Assessment

Environmental Media and Food

Empirical data on concentrations of nickel BHMB in environmental media in Canada
were not identified. Nickel BHMB is not expected to be found in food or beverages in
Canada due to a lack of identifiable data. Environmental concentrations were estimated
using a default release value of 0.01% to water from metal alloy contact (OECD 2004).
The percentage was applied to the total quantity of nickel BHMB in Canadian commerce
in 2006. The total quantity in commerce was conservatively assumed to be up to 1 000 kg
(Environment Canada 2009a). The loss quantity is estimated as 0.1 kg per year to surface
water.

The estimated loss was used in ChemCAN, a Canada-specific environmental exposure
model, to estimate concentrations in various environmental media (ChemCAN 2003).
This model differs from the point source models used in the ecological assessment
section of the document, which provide estimates of exposure near release points, in that
it is a regional far-field level III fugacity model that is used to estimate average
concentrations in various media to inform human exposure estimates. The PECs are
presented in Appendix 2. Conservative upper-bounding daily intakes of nickel BHMB for
the general population in Canada were derived based on the estimated environmental
concentrations, resulting in negligible exposure on the order of magnitude of nanograms
(10" gm) per kg-bw (kilogram of body weight) per day.

Consumer Products

Nickel BHMB is used in Canada in dual shield low alloy flux cored welding electrodes
and nickel alloy covered electrodes (Environment Canada 2009a). This is considered an
industrial use. No consumer products were identified from literature searches or
responses to a notice issued under section 71 of CEPA 1999.

Health Effects Assessment

Nickel BHMB is an organometallic compound containing nickel. No empirical health
effects data for nickel BHMB or its analogue, nickel BBHP, were identified.
Experimental data regarding the physical and chemical properties of nickel BHMB were
not available. However, a model estimated low water solubility (see Table 2;
WSKOWWIN 2008).

The Government of Canada has previously assessed nickel compounds in a Priority
Substances List report (Canada 1994, 1999). Based principally on the weight of evidence
of carcinogenicity in occupationally exposed human populations for the groups of
compounds examined in an epidemiological analysis and limited supporting data on
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individual compounds in experimental animals, the groups, "oxidic" (including nickel
oxide, nickel-copper oxide, nickel silicate oxides, and complex oxides), "sulphidic"
(including nickel subsulphide) and "soluble" (primarily nickel sulphate and nickel
chloride) nickel compounds have been classified as harmful to human health. The critical
effect was carcinogenicity. The supporting dataset for this conclusion includes
carcinogenicity and genotoxicity data predominantly from less water soluble nickel
compounds, such as nickel subsulphide and nickel oxide (Canada 1994; ATSDR 2005).

The International Agency for Research on Cancer (IARC) has classified nickel
compounds as Group 1 substances — “carcinogenic to humans” (IARC 1990). Nickel
compounds are listed as “known to be human carcinogens” by the National Toxicology
Program (NTP 2002, 2005).

Qualitative structure-activity relationship (SAR) — based toxicity predictions for nickel
BHMB are summarized in Appendix III. These predictions provided indications of
mutagenicity in mammals (based on oxime functional group); skin sensitization (based on
nickel ion) and respiratory sensitization (based on nickel ion and hydroxylamine
functional group) (DEREK for Windows 12.0, DEREK 2009). Quantitative (SAR)
models, TOPKAT version 6.2 (TOPKAT 2004) and CASETOX version 2.1 (CASETOX
2009), as well as the qualitative models, DEREK for Windows 12.0 and Leadscope
Model Applier version 1.3.2 (Leadscope Model Applier 2010), could not provide
endpoint predictions for organometallic compounds. Thus, it was not possible to assess
carcinogenic potential using QSAR models.

The information from one SAR model for nickel BHMB, as well as information on nickel
compounds, suggests potential hazardous properties (i.e., mutagenicity, carcinogenicity
and skin and respiratory sensitization) of nickel BHMB.

The confidence for nickel BHMB health effects assessment is low as neither empirical
health effects data nor substance specific information were identified.

Characterization of Risk to Human Health

No empirical health effects data were identified for nickel BHMB, or its analogue, nickel
BBHP. The information from a structure-activity relationship (SAR) model for nickel
BHMB suggests mutagenic potential, but the compound could not be assessed for
carcinogenic potential using qualitative/quantitative SAR models. However, empirical
data on other nickel compounds suggest a potential for carcinogenicity.

With respect to non-cancer effects, qualitative evidence from SAR results for nickel
BHMB suggest that nickel BHMB may induce skin and respiratory sensitization.

Exposures of the general population to nickel BHMB through environmental media were
estimated to be on the order of magnitude of nanograms (10” gm) per kg-bw (kilogram of
body weight) per day, and thus are expected to be negligible. General population
exposure to nickel BHMB from use of consumer products is not expected.
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As exposure of the general population through environmental media in Canada is
expected to be negligible, the risk to human health is considered to be low.

Uncertainties in Evaluation of Risk to Human Health

Confidence in the environmental exposure estimate for nickel BHMB is low. Data in the
literature were not identified for concentrations of this substance in environmental media.
However, quantities in commerce for the 2006 calendar year are known and were
combined with an estimated loss percentage from an OECD emissions scenario document
to model environmental concentrations. As the maximum value of the quantity in
commerce range was used in the modeling, it is likely that the modeled results are
conservative estimates of environmental exposure. No consumer product data were
identified from literature searches and only one industrial use (in nickel alloy electrodes)
was identified in response to a notice issued under section 71 of CEPA 1999.

Due to an absence of empirical health effects data and the use of qualitative structure —
activity relationship models, confidence in the determination of critical health effects is
low. However, based on the physical and chemical properties of nickel BHMB, the
bioavailability of this substance is likely to be low.
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Conclusion

Based on the information available, it is concluded that nickel BHMB is not entering the
environment in a quantity or concentration or under conditions that have or may have an
immediate or long-term harmful effect on the environment or its biological diversity or
that constitute or may constitute a danger to the environment on which life depends.
Nickel BHMB meets the criteria for persistence but not the criteria for bioaccumulation
potential as set out in the Persistence and Bioaccumulation Regulations (Canada 2000).

Based on the information available, it is concluded the nickel BHMB is not a substance
entering the environment in a quantity or concentration or under conditions that constitute
or may constitute a danger in Canada to human life or health.

It is therefore concluded that nickel BHMB does not meet the criteria as set out in section
64 of CEPA 1999.

As nickel BHMB is listed on the Domestic Substances List, its import and manufacture in
Canada are not subject to notification under subsection 81(1). Given the potential health
hazards of this substance, there is concern that new activities that have not been identified
or assessed could lead to this substance meeting the criteria set out in section 64 of the
Act. Therefore, it is recommended to amend the Domestic Substances List, under
subsection 87(3) of the Act, to indicate that subsection 81(3) of the Act applies with
respect to this substance, so that new manufacture, import or use of this substance is
notified and undergoes ecological and human health risk assessments.

Considerations for Follow-up

This substance belongs to a chemical group of potential concern for human health;
nickel-containing compounds, where the critical effect may be carcinogenicity.
However, note that in Canada, the "oxidic", "sulphidic" and "soluble" nickel compounds
have been classified as harmful to human health. Nickel BHMB does not fall into these

subgroups.
Given the potential hazardous properties of this class of substances, additional activity

(e.g., research, assessment, monitoring and surveillance) may be undertaken to
characterize the risk to human health in Canada of this broader group of substances.
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Appendix | - PBT Model Inputs Summary Table

Phys-Chem/Fate Fate Fate PBT Profiling Ecotoxicity

Model Input Parameters | EPIWIN Suite OECD Arnot- Canadian-POPs Artificial Intelligence
(all models, including: POPs Gobas BCF/BAF (including: Catabol, BCF Expert System (AIES)/
AOPWIN, KOCWIN, Mitigating Factors Model,
BCFWIN BIOWIN and Tool Model OASIS Toxicity Model) XS,EEQT/
ECOSAR)

SMILES Code* X X X X X

! The SMILES Code for nickel BHMB was used to generate the model results.
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Appendix I1: Estimated concentrations of nickel BHMB in environmental media using ChemCAN version
6.00 (ChemCAN 2003).

Medium* Estimated concentration
Ambient air’ 0.602 ng/m’
Surface water 9.53 ng/L

Soil 377 ng/g solids

Sediment 652 ng/g solids

'The concentrations were estimated for the area of southern Ontario.
*Default inflow concentrations of 2 ng/m’ in air and 3 ng/L in water were specified by ChemCAN v6.00.
3The oxidative degradation half-life in air was assumed to be 0.437 days (AOPWIN 2008).
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Appendix I11: Summary of QSAR Results for the Health Assessment on nickel BHMB

QSAR PREDICTIONS ON CARCINOGENICITY

Mice Rat
Model/ Species Rat | Mice | Rodent | Mammal

Male | Female | Male | Female

Model Applier NA NA NA NA |NA | NA NA -

Multicase Casetox | NA NA NA NA - - - -

Topkat NA | NA | NA | NA | - | - ] ]

Derek - - - - - - - NR

NA — not applicable

‘-‘ no model available in QSAR suite
NR —no result
P — Positive
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QSAR PREDICTIONS ON GENOTOXICITY
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QSAR PREDICTIONS ON DEVELOPMENTAL TOXICITY

Model Applier

Endpoint/ Species|Mice/RabbitRatRodent
Retardation |NA | NA INA| NA
Weight decrease | NA | NA NA| NA
Fetal death | NA | NA NA| NA
Post impl. loss | NA | NA INA| NA
Pre impl. loss | NA | NA INA| NA
Structural NA | NA NA| NA
Visceral NA| - |NA| NA

NA — not applicable
‘-‘ no model available in QSAR suite

Multicase Casetox

Endpoint/SpeciesHamsterMammalMiscellaneous
Teratogenicity - NA NA
Developmental | NA - -

NA — not applicable
‘- no model available in QSAR suite
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QSAR PREDICTIONS ON REPRODUCTIVE TOXICITY

Model Applier
Model/ endpoint Female Male
Species mice | rat | rodent | mice | rat | rodent
repro NA |[NA| NA NA |[NA| NA
sperm - - - NA |[NA| NA

NA —not applicable

‘- no model available in QSAR suite

Multicase Casetox

mice rat rabbit

human

NA | NA NA

NA

NA — not applicable
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QSAR PREDICTIONS ON SENSITIZATION
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