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Response to Public Comments for
Propylene glycol monomethyl ether (CAS # 107-98-2)

Summary:

Based on public comments, the Air Quality Division (AQD) has reviewed the Initial
Threshold Screening Level (ITSL) for propylene glycol monomethyl ether (PGME).
Because of that review, the AQD agrees with the commenter that the ITSL of 2000
ug/m?3 (annual averaging time) is outdated and no longer appropriate. Therefore, the
ITSL of 2000 pug/m? (annual averaging time) is rescinded and replaced with an ITSL of
3700 pg/m2 (1-hour averaging time).

Background:

Revisions to the Air Pollution Control Rules® were promulgated December 22, 2016.
Subsequently, the Michigan Department of Environmental Quality (MDEQ), Air Quality
Division (AQD) published toxic air contaminant screening levels and their basis as
required by Rule 230(1). Pursuant to Rule 230(2), the AQD solicited and received public
comments on these screening levels for 60 days: February 14 through April 14, 2017.
The AQD must respond to these comments within 180 days; the latest date for
response is October 11, 2017.

Comments and Responses:

1 Air Pollution Control Rules in Michigan Administrative Code promulgated pursuant to Article Il Pollution Control,
Part 55 (Sections 324.5501-324.5542), Air Pollution Control, of the Natural Resources And Environmental
Protection Act, 1994. PA 451, as amended (NREPA).
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Comment:

The commenter pointed out that since the 1992 derivation of the propylene glycol
monomethyl ether (PGME) ITSL, there have been several research studies and
publications on PGME.

Response:

The AQD reviewed both our standard list of references and the references provided by
the commenter, and we agree that there have been important research reports and
publications on PGME since the adoption of the 1991 PGME Reference Concentration
(RfC).

Controlled, human studies have been reported (ACGIH, 2013; Emmen et al, 2003; Hopf
et al., 2012; Tomicic et al, 2011), where eye and upper respiratory tract irritation are the
critical effects. Tomicic et al. (2011) reported respiratory irritation in workers after a 2
hour exposure of 50 ppm PGME.

A lifetime inhalation exposure study was conducted in Fischer 344 rats and B6C3F1
mice at concentrations of 0, 300, 1000 and 3000 ppm PGME (Spencer, 2002). No
significant increase in benign or malignant cancers was found. As a result, PGME is not
classifiable as a carcinogen. Furthermore, non-carcinogenic effects were only observed
at the highest exposure concentration in this study. This same concentration range was
also used in the two-generation inhalation study in Sprague-Dawley rats and the sub-
chronic inhalation study on which the U.S. EPA RfC is derived (Carney et al., 1999; US
EPA, 1991). 300 ppm was the lowest no-observable effect level (NOEL) (Carney et al,
1999; Landry et al., 1983; Spencer et al, 2002). It should be noted that the NOEL
identified from the animal studies is at a higher level than the effects level observed in
the acute human studies. Furthermore, the human equivalent concentrations, and
respective health benchmarks, derived from this NOEL are also higher than the effects
level observed in the acute human studies (US EPA, 1991; OEHHA, 2008; Kirman et al,
2005; Corley et al., 2005). Thus, portal of entry effects observed in the human studies
are the most sensitive effect with PGME inhalation exposure and will be the basis for
the ITSL derivation.

Within the TLV documentation, the authors note, “A TLV-TWA of 50 ppm (184 mg/m?)
and a TLV-STEL of 100 ppm (369 mg/m?) are recommended for occupational exposure
to 1-methoxy-2-propanol (PGME) (a-isomer PGME or technical grade PGME containing
<0.5% B-isomer). This is based on a human volunteer study where, at 100 ppm the odor
was initially reported to be intolerably strong by 4 of 6 subjects but after 25 minutes the
subjects habituated. However, eye irritation was reported by two subjects after two
hours of exposure...This TLV should protect against the liver, kidney and lung effects
seen in chronic and subchronic animal inhalation studies at 1000 and 1500 ppm”
(ACGIH, 2013). The TLV used a controlled, human study as the key study; it is
appropriate to use for the health protective effects seen with chronic exposure. An ITSL
can be derived based on the ACGIH TLV-STEL of 100 ppm (369 mg/m?3) health
benchmark in Equation 1 below:
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Equation 1. Based on AQD 232 (1)(c)

ITSL = OEL
100
369 mg/m3 mg 103
ITSL = T‘(g)/ = 3.69m—‘z X m;g = 3690 ::l—‘i ~ 3700 ;—‘Z, 1 hour averaging time

It should be noted that a 2011 publication from Tomicic et al. described irritation
symptoms in exposed volunteers after exposures of 50 ppm in a 6-hour exposure.
Personal communication with the authors revealed that these effects were minimal and
found to not be important enough to include in a subsequent study on a sensitive
population. Furthermore, the TLV-STEL is twice this exposure concentration, the AQD
Rules provide adequate protection by using an uncertainty factor of 100.

Therefore, the acute ITSL is 3700 pg/m3, 1-hour averaging time.

Summary and Conclusions:

The AQD agrees with the commenter that there is more relevant research available,
and the ITSL of 2000 pg/m?® (annual averaging time) is rescinded and the ITSL of 3700
ug/m?3 (1-hour averaging time) is adopted.

The primary AQD reviewer for these comments was Keisha Williams, AQD Toxics Unit
Toxicologist. The secondary (peer) reviewer was Doreen Lehner, AQD Toxics Unit
Toxicologist.
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