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	Massachusetts Guideline Limits
:  

AAL  =  0.07 ug/m3  (0.03 ppb)
 (annual average concentration)

TEL  =  0.07 ug/m3  (0.03 ppb) (24 hour average concentration)



	Chemical Properties:  (HSDB 2010)

	Odor characteristics: 
	Burnt, sweet  (Ruth 1986)

	Odor threshold:
	52.5 ug/m3 (23 ppb)  (Ruth 1986)

	Irritant:
	Yes, to respiratory tract, eyes 

	Sensitizer:
	No information

	Chemical class:
	Gas

	Boiling Point
	52.6 oC

	Melting Point
	-87.7 oC

	Vapor pressure:
	274 mm Hg at 25 oC

	Molecular Weight:
	56.06

	Unit Conversion factor:
	2.293 ug/m3 per ppb at 25 oC



	Critical Effects
:

· Nasal lesions, irritation to eyes, skin, nose and upper respiratory tract.

· Target organ systems affected include the eyes, skin and upper respiratory tract.
· Data inadequate for an assessment of human carcinogenic potential.


	Potentially Susceptible Populations:

· People with asthma.

· Children have smaller airways than adults and may be disproportionately affected by asthma exacerbation.

· People with pre-existing eye, skin, respiratory, allergic, asthmatic or heart conditions.



	TEL Basis for Criteria:  

Available chronic noncancer toxicity values:

RfC    0.02 ug/m3   (USEPA 2003)

REL   0.35 ug/m3   (CalEPA 2008)

TC (Tolerable Concentration)    0.4 ug/m3   (Health Canada 2000)

The REL of 0.35 ug/m3 derived by CalEPA (2008) was selected as the basis of the TEL.  A relative source contribution factor of 0.2 was applied to derive the TEL.

TEL = 0.35 ug/m3 x 0.2 (RSC) = 0.07 ug/m3 = 0.03 ppb
The USEPA (2003), CalEPA (2008) and Health Canada (2000) values range over an order of magnitude. Because they are greater than a factor of 3 from each other, all values were evaluated as described in MassDEP (2011). The CalEPA (2008) REL was selected as the basis for the TEL because it is based on a newer animal bioassay with greater ability to detect adverse effects and it used a chemical specific animal to human extrapolation method.
The TC of 0.4 ug/m3 is based on the study of Cassee et al. (1996) where rats were exposed to acrolein for 3 days.  This value was excluded from consideration because of the short duration of the exposure and the absence of an uncertainty factor to account for the less than chronic duration. 

The USEPA and CalEPA noncancer toxicity values are greater than a factor of 3 (15.4) from each other. The USEPA RfC is based on a subchronic inhalation study in rats by Feron et al. (1978) and the CalEPA REL is based on a subchronic inhalation study in rats by Dorman et al. (2008), not available when USEPA derived the RfC.  In addition to using different animal studies, USEPA and CalEPA used different methods for estimating the human equivalent concentration (HEC) from the animal exposures and different uncertainty factors.

USEPA (2003) used the methods described in the 1994 RfC guidance (USEPA 1994) to estimate the HEC from the LOAEL of 900 ug/m3 and exposure scenario in the Feron et al. (1978) study. USEPA assumed that acrolein is a highly reactive gas, Category 1, and calculated a regional gas dosimetry ratio
 (RGDRET) of 0.14 for the extrathoractic region (nose, larynx and pharynx) taking into account the relative surface area and ventilation rates of rats and adult humans. The LOAEL of 900 ug/m3, duration adjusted from 6 hr/day, 5 day/week exposure to 24 hour/day, 7 day/week exposure to a LOAELadj of 160 ug/m3, was multiplied by the RGDRET of 0.14 to estimate the LOAELHEC of 20 ug/m3.  The LOAELHEC was divided by a composite uncertainty factor of 1,000 (UFA=3, UFH=10, UFS=10, UFL=3) to derive an RfC of 0.02 ug/m3.

CalEPA selected the Dorman et al. (2008) study for the REL because it is a higher quality study than the study by Feron et al. (1978); with more levels of the nasal cavity evaluated, six instead of three; interim sacrifices; and closer dose spacing in the low effect region that includes concentrations judged to be NOAELs. The concentration- responses observed in the two studies are consistent: the LOAEL of 900 ug/m3 (1/12 animals responding) observed in the Feron et al. (1978) study falls between the NOAEL of 460 ug/m3 (0/12 animals responding) and LOAEL of 1380 ug/m3 (12/12 animals responding) observed in the Dorman et al. (2008) study for the most sensitive effect, nasal lesions.

CalEPA estimated the HEC using the computational fluid dynamic (CFD) model developed by Kimbell et al. (2001) to estimate the rat to human dosimetric adjustment factor (DAF) for acrolein. The CFD model uses three-dimensional models of rat and human nasal passages and mathematical modeling to estimate flux of formaldehyde in the nasal passages of rats and humans. Acrolein and formaldehyde are both reactive gases, thus formaldehyde was used as a surrogate for estimating a DAF of 0.85 for acrolein.

The NOAEL of 460 ug/m3 in rats (Dorman et al. 2008) was duration adjusted from the 6 hr/day, 5 day/week exposure in rats to continuous 24 hour/day, 7 day/week exposure to a NOAELadj of 82 ug/m3 that was multiplied by the DAF of 0.85 to estimate the NOAELHEC of 70 ug/m3 (CalEPA 2008). An uncertainty factor of 2 was included to account for the uncertainty in using formaldehyde results to estimate the DAF for acrolein; essentially modifying the animal exposure concentration by a factor of 0.425 instead of the factor of 0.14 used by USEPA (2003).
The CalEPA REL was selected as the basis of the TEL. The NOAELHEC of 70 ug/m3 was divided by a composite uncertainty factor of 200.

REL =        70 ug/m3         =  0.35 ug/m3
               2 x 3 x 10 x 3
Uncertainty factors:
UFA-k (extrapolation from animals to humans toxicokinetics)         = 2
(DAF adjustment based on analogue chemical)
UFA-d (extrapolation from animals to humans toxicodynamics)      = 3
UFH-k (human population variability in toxicokinetics)                   = 1
UFH-d (human population variability in toxicodynamics)                = 10
(potential for asthma exacerbation in children)

UFS (subchronic to chronic)                                                             = 3


	Cancer Classification:

USEPA (2003): inadequate for an assessment of human carcinogenic potential for either the oral or inhalation route of exposure.

IARC (1995): Group 3, not classifiable as to carcinogenicity to humans.



	NTEL Basis for Cancer Assessment:  

Not applicable based on cancer classification. 
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	Update History:

TEL/AAL first listed – 12/2013



� The process used for selecting and deriving Threshold Effects Exposure Limits (TELs), Non-Threshold Effects Exposure Limits (NTELs) and Allowable Ambient Limits (AALs) is described in MassDEP (2011).


� Guidance values are presented with 1 significant figure in units of ug/m3; for convenience, values in units of ppb are calculated based on the rounded guidance value in units of ug/m3 then rounded to 1 significant figure in units of ppb for presentation.


� This summary document provides information about the toxicity data supporting the available toxicity values for this chemical and the rationale for selecting among values.  It is not intended to be a comprehensive summary of all toxicity information for this chemical.


� The regional gas dosimetry ratio (RGDRET) and dosimetric adjustment factor (DAF) serve an equivalent function of estimating the difference in applied dose between the test animal and humans.
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