MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

INTEROFFICE COMMUNICATION

July 28, 2015
To: File for Dichlorosilane (CAS No. 4109-96-0)
From: Michael Depa, Air Quality Division, Toxics Unit
Subject: Screening Level Update

The initial threshold screening levels (ITSLs) for dichlorosilane (DS) are 2900 pg/m3 (1-hr
averaging time) and 28 pg/ms3 (annual averaging time).

In order to derive a screening level for DS, a review of standard toxicity references was
searched for toxicity information. This literature search did not discover adequate
chemical specific toxicological data to derive a screening level for DS.

The U.S. Environmental Protection Agency uses acute screening values for 26
chlorosilanes, including DS (EPA, 2015). The basis of these screening levels comes from
methodology developed by the National Advisory Committee (NAC) on Acute Exposure
Guideline Levels (AEGLSs) for Hazardous Substances (NRC, 2012). The NAC derived
AEGLs for 26 chlorosilane based on the molar equivalent of hydrochloric acid (HCI)
released when chlorosilanes are exposed to air:

Chlorosilanes react rapidly with water, steam, or moisture; hydrolysis yields hydrogen chloride (HCI)
gas along with silanols and other condensation products. [T]he acute toxicity of chlorosilanes is
largely explained by the HCI hydrolysis product; acute toxicity of these chlorosilanes is qualitatively
(based on clinical signs) and quantitatively (based on molar equivalents of HCI) similar to that of
HCI (Jean et al. 2006). On the basis of these data, and in the absence of appropriate chemical
specific data for the chlorosilanes considered in this document, the AEGLs for HCI were used to
derive AEGLs for the chlorosilanes. For each class of chlorosilanes (mono-, di-, tri-, and tetra-
chlorosilanes), the molar ratio (moles of HClI released per mole of chlorosilane, assuming complete
hydrolysis) was used to adjust the AEGL values for HCI to the equivalent concentration of
chlorosilane.

Since the literature review did not find adequate chemical specific data to derive a
screening level for DS, it was concluded that the NAC’s methodology should be used to
derive a screening value for DS. However, instead of using the AEGLs for HCI as the
basis for the screening levels for DS, it was reasoned that the chronic and acute ITSLs for
DS should be based on the acute and chronic ITSLs for HCl. AEGLs" allow for transient
discomfort, whereas the Michigan Department of Environmental Quality Air Quality
Division’s ITSLs are protective for all effects, and are designed such that even the most
sensitive individual will not experience adverse effects over the specified time period.

!« _susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic,
nonsensory effects.” (NRC, 2012. AEGL-1 definition on page 106)
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The MDEQ (2014) ITSLs for HCl are:

HCI Acute ITSL: 2100 pg/m3 (1-hour)?
HCI Chronic ITSL: 20 pg/m?3 (annual)®

The ITSLs for DS were derived based on the following:

HSIiCl, + 2H,0 — H,Si(OH), + 2HCI

1 mole 2 moles
_)

1019 739

1 mole DS

ITSL for DS = ITSL for HCI x m

1019
Acute ITSL for DS = 2100 pg/m3 x

= 3 -~ 3 -
739 2905 pg/ms3 = 2900 pg/ms3 (1-hr)

101
Chronic ITSL for DS = 20 pug/m3 x 73gg = 28 pug/ms3 (annual)
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