MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY

INTEROFFICE COMMUNICATION

September 17, 2019

TO: File for
Nickel (CAS No. 7440-02-0)
Nickel Sulfate (CAS No. 7786-81-4)
Nickel Oxide (CAS No. 1313-99-1)
Nickel Chloride (CAS No. 7718-54-9)

FROM: Mike Depa, Air Quality Division, Toxics Unit

SUBJECT: Nickel Screening Level Update

The Initial Risk Screening Level (IRSL) and Secondary Risk Screening Level (SRSL) for
nickel and nickel compounds (excluding nickel subsulfide; CAS No. 12035-72-2) are
0.006 and 0.06 pg/m3 based on an annual averaging time, respectively. These screening
levels are derived from an inhalation unit risk (IUR) of 1.7E-4 per ug/ms3 (as nickel). The
screening levels apply to nickel and nickel compounds (as nickel):

Nickel: 7440-02-0
Nickel Sulfate: 7786-81-4
Nickel Oxide: 1313-99-1

Nickel Chloride: 7718-54-9

The screening levels above apply to the respirable portion (less than 10 um in
aerodynamic diameter; PM10) of nickel, and replace the previous IRSL and SRSL for
nickel refinery dust of 0.0042 pg/ms3 and 0.042 pg/ms3 (based on an IUR of 2.4E-4 per

Hg/md).

Background

The Air Quality Division received several public comments on the screening levels for
nickel. Multiple commenters stated that it is inappropriate to base the IRSL and SRSL on
the U.S. Environmental Protection Agency’s (EPA’s) Inhalation Unit Risk (IUR, sometimes
called a Unit Risk Estimate or URE) for nickel, because EPA (1987) derived the IUR for
“nickel refinery dust,” and not specifically for nickel. EPA’s IUR was based on studies
where the exposures were to nickel refinery dust containing high concentrations of nickel
subsulfide (CAS No. 12035-72-2). There are no nickel refineries in Michigan, and the
foundries and ferroalloy operations that emit nickel are expected to contain very small
amounts of sulfidic nickel, if any. The commenters suggested that the Texas Commission



Nickel Screening Level Update September 17, 2019

on Environmental Quality’s (TCEQ'’s) IUR of 1.7E-4 per pug/m? for nickel and nickel
compounds is a more appropriate basis for screening levels protective of carcinogenic
effects.

AQD agreed that nickel subsulfide occurs in relatively smaller quantities in the air
emissions from foundries and ferroalloy industrial processes in Michigan. The AQD
agreed that sulfidic nickel is the most potent carcinogenic species of nickel compounds
and that some of the epidemiology studies that EPA (1987) used to derive the IUR for
nickel have high exposure concentrations to sulfidic nickel. Comparing EPA’s published
IURs for nickel subsulfide and nickel refinery dust indicates that nickel subsulfide has a
cancer potency that is two times higher than that for nickel refinery dust: 4.8E-4 vs 2.4E-4
per pg/m3 for nickel subsulfide and nickel refinery dust, respectively. TCEQ (2017)
derived an IUR of 1.7E-4 per pg/ms? for nickel from studies that have lower exposure
concentrations of nickel subsulfide, and which more closely represent exposures to nickel
from industrial processes in Michigan.

After reviewing the derivation of TCEQ’s IUR for nickel compounds it was determined that
the IUR for nickel and nickel compounds (as nickel) is more appropriate than the EPA
(1987) IUR for nickel refinery dust. Detailed calculations made by TCEQ to determine the
IUR can be found in Haney et al (2012) and TCEQ (2017). An external peer review of the
TCEQ derivation of the IUR for nickel was also done (TERA, 2009). A brief summary is
provided below.

TCEQ derived an IUR for nickel based on excess lung cancer observed during
occupational settings at nickel refineries. Two studies had adequate dose-response data

(exposure and medical data) (see Table 1) that had low nickel subsulfide concentrations.

Table 1. Nickel Refinery Studies Used By TCEQ to Derive Inhalation Unit Risk

Study Investigated Worker Exposure | Citation

Kristiansand Nickel lung cancer incidence by | 1916-1983 with Grimsrud et

Refinery (Norway) cumulative nickel follow-up to 1993 | al. (2003)
exposure level

Huntington Alloys respiratory cancer 1922-1984 Enterline

(WV, USA) mortality by cumulative and Marsh
nickel exposure level (1982)

One of the studies (Enterline and Marsh, 1982) was used in the EPA (1987) assessment,
while the other (Grimsrud et al., 2003) is an update to an earlier study (Magnus et al.,
1982) used by EPA. A linear multiplicative relative risk model with Poisson regression
modeling was used to obtain maximum likelihood estimates for cancer potency factors
using cumulative nickel exposure levels versus observed and expected lung cancer
mortality (Enterline and Marsh, 1982) or lung cancer incidence cases (Grimsrud et al.,
2003). TCEQ (2017) applied life-table analyses to develop IURs from these two studies,
which they then combined using weighting factors relevant to confidence to derive the
final IUR for nickel of 1.7E-04 per ug/m?.
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https://www.sciencedirect.com/science/article/abs/pii/S027323001100198X#b0040
https://www.sciencedirect.com/science/article/abs/pii/S027323001100198X#b0070
https://www.sciencedirect.com/science/article/abs/pii/S027323001100198X#b0090
https://www.sciencedirect.com/science/article/abs/pii/S027323001100198X#b0090
https://www.sciencedirect.com/science/article/abs/pii/S027323001100198X#b0040
https://www.sciencedirect.com/science/article/abs/pii/S027323001100198X#b0070
https://www.sciencedirect.com/science/article/abs/pii/S027323001100198X#b0070
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The IUR for nickel compounds (as nickel; excluding nickel subsulfide) of
1.7E-04 per ug/m3 (TCEQ, 2017) was used to derive the IRSL:

IRSL = 1E-6/IUR
IRSL = 1E-6/1.7E-04 per ug/m3
IRSL = 0.0057 pg/m3, rounded to 1 significant figure is 0.006 pg/ms3

The SRSL is derived as follows:

SRSL = 1E-5/IUR
SRSL = 1E-5/1.7E-04 per ug/m3
SRSL = 0.057 pg/m3, rounded to 1 significant figure is 0.06 pg/ms3

The averaging time is annual.
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