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* within each health effects endpoint, the robust study summaries are presented in CASRN order for the supplemental chemicals as follows:

71-43-2 Benzene

74931 Methanethiol

75081 Ethanethiol

75-285 Isobutane (for Ct, C4hydrocarbonfraction)

106989 1-Butene (for CL, C4hydrocarbonfraction)

106990 1,3-Butadiene

107-01-7 2-Butene (for CL, C4hydrocarbonfraction)

124-38-9 Carbon dioxide

630-08-0 Carbon monoxide

1333740 Hydrogen

518807-8 Methanethiol, sodium salt (for hydrogen sulfide and mercaptans, only)
766441-7 Ammonia

7727-37-9 Nitrogen

7783064 Hydrogen sulfide

No CASRN light naphtha (gasoline) stream (for G&6hydrocarbonfraction)



Category Chemical

Physico

-Chemical Data

Refinery Gases, multiple CAS numbers

Test Substance

Refinery Ga ses, multiple CAS numbers

Test Substance Purity/Composition and
Other Test Substance Comments

Major and minor constituents comprising the CAS numbers in the Refinery Gases Category:

Hydrogen
Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol

Carbon mono xide
Carbon dioxide
Nitrogen

Benzene

1,3 -butadiene
C1-C4 Hydrocarbons

C5-C6 Hydrocarbons




Category Chemical Result Type : See Test Plan and Category Analysis

Test Substance Result Type

RESULTS

Melting Indicator

Melting Point Input type : Valu e or Range?

Melting Point Range . Temperature:

Melting point values for major and minor constituents in Refinery Gases cited in referenced literature sources.

Constituent MP, °C Reference
Hydrogen -259 Budavari (1996)
Ammonia -77.7 Budavari (1996)

Results Remarks Hydrogen sulfide -85.5 Budavari (1996)
Methanethiol -123 O6 Nei | (2001)
Ethanethiol -148 Lide and Milne (1994)
Carbon monoxide -205 Budavari (1996)
Carbon dioxide -56.5 Lide (1994)
Nitrogen -210 Budavari (1996)



Benzene 5.5 Budavari (1996)
1,3 butadiene -109 Budavari (1996)
C1-C4 Hydrocarbons -189.7t0 -138.4 API (2001)

C5-C6 Hydrocarbons -130to 795 EPA (2000)

STUDY/METHOD

Key Study Sponsor Indicator

Year Study Performed

Method/Guideline Followed

Method/Guideline and Test Condition
Remarks

GLP :

Budavari, S. (ed.). 1996. The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Merck and Co.,
Inc., Whitehouse Station, NJ.

O'Neil, M.J. (ed.). 2001. The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 13th Edition.

Study Reference Merck and Co., Inc., Whitehouse Station, NJ.

Lide, D.R., and G.W.A. Milne (eds.). 1994. Handbook of Data on Organic Compounds. Volume |. 3rd ed. CRC Press,
Inc. Boca Raton ,FL. p. V3: 2660.



Lide, D.R. ( ed.). 1994 i 1995. CRC Handbook of Chemistry and Physics. 75th ed. CRC Press Inc., Boca Raton, Fl. p.
4-50.

API (American Petroleum Institute). 2001. Petroleum Gases Test Plan. Submitted to the U.S. EPA by The Petroleum
HPV Testing Group, American Petrol eum Institute, Washington, DC.

EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™ the Estimation Programs Interface (EPI) Suite ™,

U.S. Environmental Protection Agency, Washington, DC.

RELIABILITY/DATA QUALITY

Reliability 2

This data compendium utilized, to the extent possible, peer reviewed journal articles and reference databases to

Reliabili ty Remarks . . . . )
characterize the endpoint values for constituents in refinery gases.



Category Chemical:

Refinery Gases, multiple CAS numbers

Test Substance:

Refinery Gases, multiple CAS numbers

Test Substance Purity/Composition and
Other Test Substance Comments

Major and minor constituents comprising the CAS numbers in the Refin

ery Gases Category:

Hydrogen
Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide
Nitrogen
Benzene

1,3 -butadiene
C1-C4 Hydrocarbons

C5-C6 Hydrocarbons




Category Chemical Result Type

Test Su bstance Result Type

RESULTS

Boiling Indicator

Boiling Point Input type:

Boiling Point Range

Results Remarks

See Test Plan and Category Analysis

Value or Range:

Temperature :

Pressure :

Boiling point values for major and minor constituents in Refinery Gases cited in referen

literature sources.

Constituent

Hydrogen
Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide

Nitrogen

BP, °C
-252.8

-33

-60.3

5.95

35.1

-1915

-78.5

-196

Reference
Budavari (1996)

Budavari (1996)

Budavari (1996)
O6Neil (2001)
Lide and Milne (1994)
Budavari (1996)

Lide (1994)

Budavari (1996)

ced



Benzene 80.1 Budavari (1996)

1,3 butadiene -4.5 Budavari (1996)
C1-C4 Hydrocarbons -164to -0.5 API (2001)
C5-C6 Hydrocarbons 36 to 69 EPA (2000)

STUDY/METHOD

Key Study Sponsor Indica tor :

Year Study Performed

Method/Guideline Followed

Method/Guideline and Test Condition Remarks

GLP:
Budavari, S. (ed.). 1996. The Merck Index - An Encyclopedia of Chemicals, Drugs, and
Biologicals. Merck and Co., Inc., Whitehouse Station, NJ.
O'Neil, M.J. (ed.). 2001. The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals.

Study Reference 13th Edition. Merck and Co., Inc., Whitehouse Station, NJ.

Lide, D.R., and G.W.A. Milne (eds.). 1994. Handbook of Data on Organic Co mpounds. Volume I.
3rd ed. CRC Press, Inc. Boca Raton ,FL. p. V3: 2660.
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Lide, D.R. (ed.). 1994 i 1995. CRC Handbook of Chemistry and Physics. 75th ed. CRC Press Inc.,
Boca Raton, Fl. p. 4 -50.

API (American Petroleum Institute). 2001. Petroleum Gases Te st Plan. Submitted to the U.S. EPA
by The Petroleum HPV Testing Group, American Petroleum Institute, Washington, DC.

EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™ the Estimation Programs
Interface (EPI) Suite ™. U.S. Environmental Prote  ction Agency, Washington, DC.

RELIABILITY/DATA QUALITY

Reliability 2

This data compendium utilized, to the extent possible, peer reviewed journal articles and

Reliability Remarks . . . . .
reference databases to characterize the endpoint values for constit uents in refinery gases.

11



Category Chemical:

Refinery Gases, multiple CAS numbers

Test Substance:

Refinery Gases, multiple CAS numbers

Other Test Substance Comments

Test Substance Purity/Composition and

Major and minor constituents comprising the CAS numbers in the Refinery Gases Category:
Hydrogen

Ammonia

Hydrogen sulfide
Methanethiol
Ethanethiol

Carbon monoxide
Carbon dioxide
Nitrogen

Benzene

1,3 -butadiene

C1-C4 Hydrocarb ons

C5-C6 Hydrocarbons

12




Category Chemical Result Type: See Test Plan and Category Analysis

Test Substance Result Type:

RESULTS
Vapor Pressure Input type: Value or Range?
Vapor Pressure Value . Pressure: @ Temperature : 25°C

Vapor Pressure va lues for major and minor constituents in Refinery Gases cited in referenced literature

sources.
Constituent VP, hPa Reference
Hydrogen 1,653,198 Ohe (1976)
Ammonia 10,013 Daubert and Danner (1989)
Hydrogen sulfide 20,798 Daubert and Danner (1989)
Results Remarks:
Methanet hiol 20,665 Daubert and Danner (1989)
Ethanethiol 529 Daubert and Danner (1989)
Carbon monoxide 20,664,972 EPA (2000)
Carbon dioxide 64,395 Daubert and Danner (1989)
Nitrogen 1013 Weast (1984)
Benzene 126 Daubert and Danner (1989)

13


https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_VALUE&ptable=TEST_RESULT
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEMPERATURE&ptable=TEST_CONDITION_SET

STUDY/METHOD

Key Study Sponsor Indicator:

Year Study Performed:

Meth od/Guideline Followed:

Method/Guideline and Test Condition
Remarks

GLP:

Study Reference:

1,3 butadiene 2,813 Daub ert and Danner (1989)
C1-C4 Hydrocarbons 3,796 to 350,000 API (2001)

C5-C6 Hydrocarbons 201 to 685 EPA (2000)

L VP value for nitrogen is for -196 °C. All other values at 25 °C.

Ohe S. 1976. Computer Aided Data Book of Vapor Pressure. Data Book Publ. Co, Tokyo, Japan.

Daubert, T.E., and R.P. Danner. 1989. Physical and Thermodynamic Properties of Pure Chemicals Data
Compilation. Taylor and Francis, Washington, D.C.

Weast, R.C. (ed.). 1984

Raton, FL., p. D

-219.

T 1985. Handbook of Chemistry and Physics. 65th ed. CRC Press, Inc. Boca

14



RELIABILITY/DATA QUALITY

Reliability:

Reliability Remarks:

EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™, the Estimation Programs Interface
(EPI) Suite. ™. U.S. Environmental Protection Agency, Washington, DC.

API (American Petroleum Institute). 2001. Petroleum Gases Test Plan. Submitted to the U.S. EPA by
The Petroleum HPV Testing Group, America n Petroleum Institute, Washington, DC.

This data compendium utilized, to the extent possible, peer reviewed journal articles and reference
databases to characterize the endpoint values for constituents in refinery gases.
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Category Chemical

Refinery Gases, multiple CAS numbers

Test Substance

Refinery Gases, multiple CAS numbers

Test Substance Pur

ity/Composition and

Other Test Substance Comments

Major and minor constituents comprising the CAS numbers in the Refinery Gases Category:
Hydrogen

Ammonia

Hydrogen sulfide
Methanethiol
Ethanethiol

Carbon monoxide
Carbon dioxide
Nitrogen

Benzene

1,3 -buta diene
C1-C4 Hydrocarbons

C5-C6 Hydrocarbons

16




Category Chemical Result Type : See Test Plan and Category Analysis

Test Substance Result Type

RESULTS
Partition Coefficient Input type: Value or Range?
Partition Coefficient Range : Log Kow: @ Temperature

Partition coefficient values for major and minor constituents in Refinery Gases cited in referenced
literature sources.

Constituent Log Kow Reference

Hydrogen N/A

Ammonia -1.14 BASF AG (1992)

Hydrogen sulfide 0.45 BASF AG (1992)
Resul ts Remarks Methanethiol 0.65 Abraham et al. (1994)

Ethanethiol 1.27 EPA (2000)

Carbon monoxide 1.78 EPA (2000)

Carbon dioxide 0.83 EPA (2000)

Nitrogen 0.67 Hansch et al. (1995)

Benzene 2.13 Hansch etal. (1995)

1,3 -butadiene 1.99 Hansch et al. (1995)

17


https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_VALUE&ptable=TEST_RESULT
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEMPERATURE&ptable=TEST_CONDITION_SET

STUDY/METHOD

Key Study Sponsor Indicator

Year Study Performed

Method/Guideline Followed

Method/Guideline and Test Condition Remarks

GLP:

Study Reference

C1-C4 Hydrocarbons 1.09 i 2.8 API (2001 )

C5-C6 Hydrocarbons 341 3.9 EPA (2000)

BASF AG, Abteilung Analyti  k; unveroeefentlichte Untersuchung (BRU 92.004). [cited in ECB
(European Chemicals Bureau). 2000. IUCLID Dataset for Ammonia, CAS No. 7664 -41-7. European
Commission, Brussels, Belgium]

BASF AG, Abteilung Analytik; unveroeffentlichte Untersuchung (BRU 92. 003). [cited in ECB (European
Chemicals Bureau). 2000. IUCLID Dataset for Hydrogen Sulphide, CAS No. 7783 -06-4. European
Commission, Brussels, Belgium]

Abraham M.H., H.S. Chadha, G.S. Whiting, and R.C. Mitchell. 1994. Hydrogen Bonding. 32. An
analysis of water -octanolandwater -al kane partiti o-fogPhparametedof Seilere J. §
Pharm. Sci. 83(8):1085  -100.

EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™ the Estimation Programs Interface
(EPI) Suite ™. U.S. Environmental Protection Agency, Washington, DC. Version 3.11.

API (American Petroleum Institute). 2001. Petroleum Gases Test Plan. Submitted to the U.S. EPA by

18



RELIABILITY/DATA QUALITY

Reliability

Reliability Remarks

The Petroleum HPV Testing Group, American Petroleum Institute, Washington, DC.

Hansch, C., A. Leo, and D. Hoekman. 1995. Exploring QSAR - Hydrophobic, Electronic, and Steric
Constants. American Chemical Society, Washington, DC, p. 3.

This data compendium utilized, to the extent possible, peer reviewed j ournal articles and reference
databases to characterize the endpoint values for constituents in refinery gases.
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HIGH PRODUCTION VOLUME INFORMATION SYSTEM (HPVIS)

Category Chemical

Refinery Gases, multiple CAS numbers

Test Substance

Refinery Gases, multiple CAS numbers

Test Substance Purity/Composition and
Other Test Substance Comments

Major and minor constituents comprising the CAS numbers in the Refinery Gases Category:

Hydrog en
Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide
Nitrogen
Benzene

1,3 -butadiene

C1-C4 Hydrocarbons

20




C5-C6 Hydrocarbons

Category Chemical Result Type

See Test Plan and Category Analysis

Test Substance Result Type

Water Solubility Indicator

Water Solubility Input type:

Value or Range?

Water Solubility Range

Solubility: @ Temperature

pH Va lue :

Value or Lower Range

Upper Range

pKa - Protein Kinase

pH Value at Saturation

21



https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_VALUE&ptable=TEST_RESULT
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEMPERATURE&ptable=TEST_CONDITION_SET
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=PHVALUE&ptable=TEST_CONDITION_SET
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=PHVALUE&ptable=TEST_CONDITION_SET
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=PHVALUE_UPPER&ptable=TEST_CONDITION_SET

Water solubility values for major and minor constituents in Refinery Gases cited in referenced

literature sources.

Hydrogen
Ammonia
Hydrogen sulfide
Results Remarks Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide
Nitrogen
Benzene
1,3 -butadiene

C1-C4 Hydrocarbons

C5-C6 Hydrocarbons

STUDY/METHOD

Key Study Sponsor Indicator

Water
Solubility
mg/L
1.62
340,000
3,980
15,400
15,600
24,582
1,480
18,100
1,790
735
247 61

9.5 171 38

22

Refe rence

Venable and Fuwa (1922)
Budavari (1996)

Kirk -Othmer (1991)

Hine and Mookerjee (1975)
Wakita et al. (1986)

EPA (2000)

EPA (2000)

EPA (2000)

May et al. (1983)
McAuliffe (1966)

API (2001)

EPA (2000)



Year Study Performed

Method/Guideline Followed

Method/Guideline and Test Condition
Remarks

GLP :

23



Study Reference

RELIABILITY/DATA QUALITY

Reliability

Venable C.S., and T. Fuwa. 1922. The solubility of gases in rubber and rubber stock and effect
of solubility on penetrability. Ind Eng Chem 14: 1 39-42.

Budavari, S. (ed.). 1996. The Merck Index - An Encyclopedia of Chemicals, Drugs, and
Biologicals. Merck and Co., Inc., Whitehouse Station, NJ. p. 87.

Kirk - Othmer Encyclopedia of Chemical Technology. 4th ed. Volumes 1, 1991 -Present. John
Wiley and Sons, New York, NY. p. V23 277.

Hine J. and P.K. Mookerjee. 1975. The intrinsic hydrophilic character of organic compounds.
Correlations in terms of structural contributions. J. Org. Chem. 40: 292 -8.

Wakita, K., M. Yoshimoto, S. Miyamoto, and H. Watan abe. 1986. A method for calculation of
the aqueous solubility of organic compounds by using new fragment solubility constants. Chem.
Pharm. Bull. 34(11):4663  -4681.

May, W.E., D.P. Wasik, M.M. Miller, Y.B. Tewari, J.M. Brown -Thima, and R.N. Goldberg. 1983.
Solution Thermodynamics of some slightly soluble hydrocarbons in water. J. Chem. Ref. Data

28:197 -0200. [Cited in: NLM (U.S. National Library of Medicine). 2005. Benzene, Hazardous
Substance Data Bank Number 35. Available through the TOXNET Toxicology D ata Network,
http://toxnet.nIm.nih.gov ]

McAuliffe, C. 1966. Solubility in water of paraffin, cycloparaffin, olefin, acetylene, cycloolefin
and aromatic hydrocarbon. J. Phys. Chem. 70: 1267 -1275.

API (American Pe troleum Institute). 2001. Petroleum Gases Test Plan. Submitted to the U.S.
EPA by The Petroleum HPV Testing Group, American Petroleum Institute, Washington, DC.

EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™ the Estimation Programs
Interfa ce (EPI) Suite ™. U.S. Environmental Protection Agency, Washington, DC.

24
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This data compendium utilized, to the extent possible, peer reviewed journal articles and

Reliability Remarks . . : . )
reference databases to ch  aracterize the endpoint values for constituents in refinery gases.

25



ENVIRONMENTAL FATE AND PATHWAYS

Category Chemical : Refinery Gases , multiple CAS numbers

Test Substance : Refinery Gases, multiple CAS numbers

Major and minor constituents comprising the CAS numbers in the Refinery Gases
Category:

Hydrogen
Ammonia
Hydrogen sulfide

Methanethiol

Test Substance Purity/Composition and Ethanethiol

Other Test Substance Comments ]
Carbon monoxide

Carbon dioxide
Nitrogen
Benzene
1,3 -butadiene

C1-C4 Hydrocarbons

26



Category Chemical Result Type

Test Substance Result Type

RESULTS

Photodegradation
Result Description

Photodegradation Input type :

Photodegradation Range

Half Life

Rate Constant

Photo Medium

Temperature

Sensitizer

Sensitizer Concentration
and Units

C5-C6 Hydrocarbons

See Test Plan and Category Analysis

27



Light Source

Light Sou rce Spectrum

UV/VIS Absorption Spectrum

Quantum Yield

Breakdown Products Description

The tendency for constituent substances making up refinery gases to undergo a gas-phase oxidation
reaction with photochemically prod uced hydroxyl radicals were described below using either the AOP
subroutine in EPI Suite™ (EPA, 2000) or from published literature data.

Gas Constituent T2, day Comment and/or Reference

Hydrogen N/A Non-reactive in troposphere (Boikess and Edelson, 1978)

Ammonia 16 For an OH ™ concentration of 3x10° molecules/cm® (Perry et
al., 1976)

Results Remarks Hydrogen sulfide 3.3 ECB (2000)

Methanethiol 0.5 For an OH™ concentration of 5x10° molecules/cm® (Atkinson,
1989)

Ethanethiol 0.4 For an OH™ concentration of 5x10° molecules/cm?® (Atkinson,
1989)

Carbon monoxide 1559 AOPWIN model in EP+Suite™ EPA (2000)

Carbon dioxide N/A Non-reactive in troposphere (Boikess and Edelson, 1978)

Nitrogen N/A Non-reactive in troposphere (Sawyer and McCarty, 1978)

Benzene 5.5 AOPWIN model in BPI-Suite™ EPA (2000)

1,3-butadiene 0.16 AOPWIN model in EP}Suite™ EPA (2000)

C1-C4 Hydrocarbons 0.16 to 960 Values for butane and methane, respectively. AOPWIN model

28



STUDY/METHOD

Key Study Sponsor Indicator

Year Study Performed

Method/Guideline Followed

Deviations from Method/Guideline

Method/Guideline Description

Method/Guideline and
Test C ondition Remarks

GLP:

Study Reference

in EPI-Suite™ EPA (2000)

C5-C6 Hydrocarbons 2t025 Values for pentane and hexane, respectively. AOPWIN model
in EPI-Suite™ EPA (2000)

Boikess, R.S., and E. Edelson. 1978. Chemical Principles. Harper and Row Publishers, New York, Nev
York. 742 p.

Perry, R.A., A. Atkinson, and J.N. Pitts, Jr. 1976. Rate Constants for the Reactions OH + HSY SH
and OH + NH3 Y H,O + NH, over the Temperature Range 297 i 427°K. J. Chem. Phys. 64:3237-
3239. [as cited in NRC, 1979]

European Chemicals Bureau. IUCLID Dataset for Hydrogen Sulphide (CAS 778®6-4). Brussels,
Belguim.

Atkinson, R. 1989. J. Phys. Crem. Ref. Data. Monograph No. 1 [as cited in NLM (U.S. National Library
of Medicine. 2005. Hazardous Substance Data Bank. Available through TOXNET Toxicology Data

29



RELIABILITY/DATA QUALITY

Reliability

Reliability Remarks

Network, http://toxnet.nim.nih.gov]

EPA (U.S. Environmental Protection Agency). 2000. EPI Sui™, the Estimation Programs Interface
(EPI) Suite™. U.S. Environmental Protection Agency, Washington, DC.

Sawyer, C.N., and P.L. McCarty. 1978. Chemistry for Environmental Engineering, ¥ edition. McGraw-
Hill Book Company, New York, New York. 532 p.

This data compendium utilized, to the extent possible, peer reviewed journal articles and
reference databases to characterize the endpoint values for constituents in refinery
gases.
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HIG H PRODUCTION VO LUME INFORMATION SYSTEM (HPVIS)

Category Chemical : Refinery Gases, multiple CAS numbers

Test Substance : Refinery Gases, multiple CAS numbers

Major and minor constituents comprising the CAS numbers in the Refinery Gases Category:
Hydrogen

Ammonia
Hydrogen sulfide
Methanethiol

Ethanethiol
Test Substance Purity/Com  position
and

Other Test Substance Comments

Carbon monoxide
Carbon dioxide
Nitrogen

Benzene

1,3 -butadiene
C1-C4 Hydrocarbons

C5-C6 Hydrocarbons

31



Category Chemical Result Type

See Test Plan and Category Analysis

Test Substance Result Type

RESULTS

Stability in Water
Result Description

Stable

Stability in Water Input type :

Stability in Water Value

pH Value :

Value or Lower Range

Upper Range:

Hydrolysis Indicator

Preliminary Test

Stability in Water pH Values

Half Life

@ pH Value :

=l

=l

=l

32




Breakdown Products Description

Results Remarks

STUDY/METHOD

Key Study Sponsor Indicator

Year Study Performed

Method/Guideline Followed

Deviations from Method/Guideline

Method/Guideline Des  cription

Method/Guideline and
Test Condition Remarks

GLP :

| =l H | =l
| =l | H | |
| | | ~ | |

Compound types that are known to hydrolyze include alkylhalides, amides, carbamates, carboxylic acid esters and lactones, epaides,
phosphate esters, and sulfonic acid esters (Harris, 1982). The hydrocarbon and non-hydrocarbon constituents in Refinery Gases do not
contain the functional groups or chemical linkages known to undergo hydrolysis reactions. Therefore hydrolysis will not pl ay an important
role in the environmental fate for the components in Refinery Gas streams.
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Harris, J.C. 1982. Rate of Hydrolysis. Chapter 7 in: W.J. Lyman, W.F. Reehl, and D.H. Rosenblatt, eds. Handbook of Chemical Poperty

Estimation Methods. McGrawHill Book Co., NY.
Study Reference

RELIABILITY/DATA QUALITY
Reliability 2

This technical discussion utilized, to the extent possible, peer reviewed journal articles and reference databases to

Reliability Remarks . . . ) )
characterize the endpoint values for constituents in r efinery gases.
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Category Chemical _:

Refinery Gases, multiple CAS numbers

Test Substance :

Refinery Gases, multiple CAS numbers

Test Substance Purity/Composition and

Major and minor constituents comprising the CAS

numbers in the Refinery Gases Category:

Other Test Substance Comments

Hydrogen
Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide
Nitrogen
Benzene

1,3 -butadiene
C1-C4 Hydrocarbons

C5-C6 Hydrocarbons
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CATEGORY_CHEMICAL&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUBS_ID&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUBS_PURITY&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUBS_PURITY&ptable=ROBUST_SUMMARY

Category Chemical Result Type

Test Substance Result Type

Results

Fugacity/Distribution
Result Description

Test Results  :

Temperature :

Level of Multi -media Model

Model Input ( Water Sol__ubility

3)

See Test Plan and Category Analysis

Multimedia (Fugacity) Modeling

E

Refinery PERCENT DISTRIBUTION

Gas Suspended
Constituent Air Water Soil Sediment Sediment Biota
hydrogen sulfide 100 <0.1 <0.1 <0.1 <0.1 <0.1
methanethiol 99.2 0.77 <0.1 <0.1 <0.1 <0.1
ethanethiol 98.2 1.7 <0.1 <0.1 <0.1 <0.1
ammonia 88.0 11.9 <0.1 <0.1 <0.1 <0.1
1,3 -butadiene 100 <0.1 <0.1 <0.1 <0.1 <0.1
benzene 99.0 0.88 <0.1 <0.1 <0.1 <0.1
C1-C4 alkanes 100 <0.1 <0.1 <0.1 <0.1 <01
C5-C6 alkanes >99.8 <0.1 <0.2 <0.1 <0.1 <0.1
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CHEMICAL_RESULT_TYPE&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUB_RESULT_TYPE&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_EST_TYPE&ptable=METHOD
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_EST_TYPE&ptable=METHOD
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_RESULTS&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEMPERATURE&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=MULTIMEDIA_MODEL_LEVEL&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=WATER_SOLUBILITY&ptable=TEST_CONDITION_SET

Model Input ( Vapor Pressure  :)

Model Input ( log K ow:)

Model Input ( Melting Point ;)

Henry's Law Constant

Model Concen tration -- Air :

Model Concentration  -- Water :

Model Concentration  -- Sail :

Model Concentration _ -- Sediment

Results Remarks _: Equilibrium models can provide information on where a chemical is likely to partition in the environment. These data are

useful in ide ntifying environmental compartments that could potentially receive a released chemical. A widely used

fugacity model is the EQC (Equilibrium Criterion) model (Mackay et al., 1997). In its guidance document for HPV data

development, the U.S. EPA states tha t it accepts Level | fugacity data as an estimate of chemical distribution values. The

EQC model is a Level | model that describes the equilibrium distribution of a fixed quantity of conserved (i.e., non -

reacting) chemical at steady state within a closed environment with assumed volumes of air, water, soil and sediment.

The model assumes the chemical becomes instantaneously distributed to an equilibrium condition using physical -chemical
properties to quantify the chemical &lsdeHegrading reaxtions, advéctive pronesseedr d o e ¢
inter -media transport between compartments.

Results of Level | models are basic partitioning data that allow for comparisons between chemicals and indicate the
compartment(s) to which a chemical is likel y to partition in the environment. The gases in greatest proportion in the
Refinery Gases streams (H 2, N2, CO;) typically have very low boiling points. These substances exist as gases at most
ambient environmental temperatures. While all of the non -hydro carbon constituents would be expected to partition to
the atmosphere, some have high levels of water solubility and may cause adverse effects on aquatic organisms.
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=VAPOR_PRESS&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=LOG_KOW&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=MELT_POINT&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=HENRYS_LAW_CONSTANT&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=MODEL_CONC_AIR&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=MODEL_CONC_WATER&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=MODEL_CONC_SOIL&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=MODEL_CONC_SEDIMENT&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=RESULTS_REMARKS&ptable=TEST_RESULT

Therefore, these substances (hydrogen sulfide, methanethiol, ethanethiol, and ammonia) were assessed for their
environmental distribution using the Mackay et al. (1997) EQC model. Hydrocarbon gases (C1 to C4) along with benzene
and 1,3 -butadiene also were assessed for their potential environmental distribution.

Study/Method

Key Study Sponsor Indicator : j

Year Study Performed

Method/Guideline Followed : EQC model

Deviations from Method/Guideline

Method/Guideline Description

Method/Guideline and
Test Condition Remarks

Mackay, D., DiGuardo, A. Paterson, S., and Cowan, C. 1997. EQC Model, Version. 1.01, 1997, available from the

Study Reference
¥ Environmental Modelling Centre, Trent University, Canada.

Reliability/Data Quality

Reliability : 2
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=KEY_STUDY_SPONSOR_IND&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=YEAR_STUDY_PERFORMED&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=METHOD_GUIDELINE_FOLLOWED&ptable=METHOD
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=DEVIATIONS_TEST_GUIDELINE_FLAG&ptable=METHOD
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=METHOD_GUIDELINE_DESC&ptable=METHOD
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_CONDITIONS_REMARKS&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_CONDITIONS_REMARKS&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=GLP&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=STUDY_REFERENCE&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=RELIABILITY&ptable=TEST_RESULT

This technical discussion uti  lized, to the extent possible, peer reviewed journal articles and reference databases to

Reliability Remarks . . ) . )
characterize the endpoint values for constituents in refinery gases.
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=RELIABILITY_REMARKS&ptable=TEST_RESULT

Category Chemical _:

Refinery Gases, multiple CAS numbers

Test Substance :

Refinery Gases, various CAS numbers

Test Substance Purity/Composition

Major and minor constituents comprising the

CAS numbers in _the Refinery Gases Category:

and

Other Test Substance C _omments :

Hydrogen
Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide
Nitrogen
Benzene

1,3 -butadiene
C1-C4 Hydrocarbons

C5-C6 Hydrocarbon s
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CATEGORY_CHEMICAL&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUBS_ID&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUBS_PURITY&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUBS_PURITY&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUBS_PURITY&ptable=ROBUST_SUMMARY

Category Chemical Result Type

See Test Plan and Category Analysis

Test Substance Result Type :

Results

Biodegradability Indicat  or :

Concentration Value :

Timein Days :

Biodegradation Value :

Biodegradation Value Range :

L«

L«

L]

—
-

Le|

L]

Le|

L«

L«

L«

4 -

Le|

Half Life :

Rate Constant :

| I
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CHEMICAL_RESULT_TYPE&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_SUB_RESULT_TYPE&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=BIODEG_IND&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CONC&ptable=EFFECT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TIME_IN_DAYS&ptable=EFFECT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=BIODEG_VALUE&ptable=EFFECT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=BIODEG_VALUE&ptable=EFFECT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=HALF_LIFE&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=RATE_CONSTANT&ptable=TEST_RESULT

Temperature : ‘ ‘ Zl

Incubation Condition : v|

Inoculum Type : ‘ j

Inoculum Concentration

Inoculum Remarks

Pre-Exposure Indicator

Pre-Exposure Remarks

Theoretical Carbon Dio  xide :

Theoretical Oxygen Demand

Chemical Oxygen Demand

Control Substance Remarks

Breakdown Products Description

Results Remarks : Some of the non -hydrocarbon fraction of the Refinery Gases would not be expected to biologically degrade as these
substances do not contain the chemical linkages necessary for microbial metabolism. For this reason, hydrogen, nitrogen,
and carbon dioxide wou Id not be susceptible to biodegradation. Furthermore, carbon dioxide is the final product in the
biological mineralization of organic compounds. In contrast, ammonia can be readily oxidized to nitrite under aerobic
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEMPERATURE&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=INCUBATION_COND_TYPE&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=INOCULUM_DESC&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=INOCULUM_CONC&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=INOCULUM_REMARKS&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=PREEXP_IND&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=PREEXP_PROCEDURE&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TCO2&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=THOD&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=COD&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CTRL_SUB_REMARKS&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=BKDOWN_PRODUCTS_METABOLITIES&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=RESULTS_REMARKS&ptable=TEST_RESULT

Study/Method

Key Study Sponsor Indicator

Year Study Performed

Method/Guideline Followed

Deviations from Method/Guideline

conditions by autotrophic nitrifying bac teria (Sawyer and McCarty, 1978). Carbon monoxide has been reported to be
microbially oxidized to CO  , in pure cultures by a number of microbial species. It was also shown to be rapidly converted to

CO- by indigenous soil microbial communities (Bartholome w and Alexander, 1979). Methanethiol can be both evolved and
consumed in nature. Itis produced by a variety of organisms through the decay of sulfur -containing organic matter under
anoxic conditions (Kiene and Capone, 1988). Methanethiol is known to un dergo both aerobic and anaerobic
biodegradation, but Lomans et al. (1999) reported methanogenesis was the major mechanism of methanethiol

consumption under an anoxic environment. Visscher and Taylor (1993) showed that a pure culture of Thiobacillus sp.
grown in the presence of dimethyl sulfide oxidized a range of alkylthiols including methanethiol and ethanethiol. Hydrogen

sulfide does not biodegrade per se , but bacteria play an important role in the cycling of sulfur in the environment. The

reduction of sulfate to hydrogen sulfide occurs in anoxic environments by anaerobic bacteria, and this can cause serious

odor problems when sufficient amounts of sulfide are produced (Sawyer and McCarty, 1978). Conversely, hydrogen sulfide

can be oxidized to elemental sulfur and sulfate by a number of bacteria (EPA, 1986). Much of this cycling of sulfur occurs

in sediments at the boundary layer between oxic and anoxic conditions (EPA, 1986).

Biodegradation of the hydrocarbon components in refinery gases may occur in soil and water. Gaseous hydrocarbons are
widespread in nature and numerous types of microbes have evolved which are capable of oxidizing these substances as

their sole energy source (Fuerst and Stephens, 197 0;). V&tald1984 enoted
that use of gaseous carbon sources for microbial cell growth is common among autotr ophic organisms. While volatilization

is the predominant behavior for the C1 -C4 hydrocarbon gases, biodegradation may occur but would likely not be a n
important factor in environmental releases. Higher chain length hydrocarbons typical of naphtha streams also are known to

inherently biodegrade in the environment (API, 2008).
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=KEY_STUDY_SPONSOR_IND&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=YEAR_STUDY_PERFORMED&ptable=ROBUST_SUMMARY
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=METHOD_GUIDELINE_FOLLOWED&ptable=METHOD
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=DEVIATIONS_TEST_GUIDELINE_FLAG&ptable=METHOD

Method/Guideline Description

Method/Guideline and
Test Condition Remarks

Study Reference : Sawyer, C.N., and P.L. McCarty. 1978. Chemistry for Environmental Engineering, 3 rd

New York, New York. 532 p.

editio n. McGraw -Hill Book Company,

Bartholomew, G.W., and M. Alexander. 1979. Microbial Metabolism of Carbon Monoxide in Culture and In Soil. App.
Environ. Microbiol. 37(5):932 -937.

Kiene, R.P., and D.G. Capone. 1988. Microbial Tra nsformations in Methylated Sulfur Compounds in Anoxic Salt Marsh
Sediments. Microb. Ecol. 15: 275  -91.

Lomans, B.P., H.J.M. Op den Camp, A. Pol, and G. D. Vogels. 1999. Anaerobic Versus Aerobic Degradation of Dimethyl
Sulfide and Methanethiol in Anoxic F reshwater Sediments. App. Environ. Microbiol. 65(2):438 -443.

Visscher, P.T., and B.F. Taylor. 1993. Aerobic and Anaerobic Degradation of a Range of Alkyl Sulfides by a Denitrifying
Marine Baceterium. App. Environ. Microbiol. 59(12):4083 -4089.

EPA (Unite d States Environmental Protection Agency). 1986. Health and Environmental Effects Profile for Hydrogen Sulfide.
Report No. ECAO -CIN-026A. [Cited in: NLM (U.S. National Library of Medicine). 2005. Hazardous Substance Data Bank.
Available through the TOXNE T Toxicology Data Network, http://toxnet.nlm.nih.gov ]
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=METHOD_GUIDELINE_DESC&ptable=METHOD
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_CONDITIONS_REMARKS&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=TEST_CONDITIONS_REMARKS&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=GLP&ptable=TEST_CONDITION_SET
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=STUDY_REFERENCE&ptable=ROBUST_SUMMARY
http://toxnet.nlm.nih.gov/

Fuerst, R. and S. Stephens. 1970. Studies of Effects of Gases and Gamma Irradiation on Neurospora crassa . Dev. Ind.
Microbiol. 11:301  -310.

Stephens, S., C. D e Sha, and R. Fuerst. 1971. Phenotypic and Genetic Effects in Neurospora crassa Produced by Selected
Gases and Gases Mixed with Oxygen. Dev. Ind. Microbiol. 12:346 -353.

Oo6Brien, W.E., and L.R. Brown. 1967. The Cat abMdmbesohtheGenus sobut an
Mycobacterium. Dev. Ind. Microbiol. 9:389 -393.

Vestal, J.R. 1984. The Metabolism of Gaseous Hydrocarbons by Microorganisms. In, Petroleum Microbiology, R. M. Atlas,
ed., MacMillan Publishing Co., New York, NY.

API (American Petroleu m Institute). 2008. Gasoline Blending Streams Category Assessment Document. American
Petroleum Institute, Washington, DC.

Reliability/Data Quality

Reliability : 2

This technical discussion utilized, to the extent possible, peer reviewed jo urnal articles and reference databases to

Reliability Remarks . . . . )
characterize the endpoint values for constituents in refinery gases.
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http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=RELIABILITY&ptable=TEST_RESULT
http://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=RELIABILITY_REMARKS&ptable=TEST_RESULT

ECOTOXICITY

Acute Toxicity to Aquatic Vertebrates

Test Substance

Category Name: Refinery Gases Category

Category Chemical

Test Substance

Test Substance
Purity/Composition

and Other Test Substance
Comments

Refinery Gases, multiple CAS numbers

Refinery Gases, multiple CAS numbers

Major and mi__nor constituents comprising the CAS numbers in the
Refinery Gases Category:

Hydrogen
Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide
Nitrogen
Benzene

1,3 -butadiene
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Category Chemical Re sult Type

Test Substance Result Type

Method

Year Study Performed

Method/Guideline Followed

Deviations from
Method/Guideline

Species :

GLP:

Analyt ical Monitoring

Test Type

Test Vessel

Water Media Type

C1-C4 Hydrocarbons

C5-C6 Hydrocarbons

See Test Plan and Category Analysis

a7



Test Concentrations

Nominal and Measured
Concentrations

Total Exposure Period

Vehicle Used

Vehicle Name

Vehicle Amount and Units

Alkalinity

Dissolved Oxygen

H Value Value or
P Lower Range : Upper Range :
Value or
Lower Range :
Test Temperature Upper Range :
and Units I
Photo (Light/Dark)
Salinity
TOC:
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Value or
Water Hardness  : Lower Range:
Upper Range:

Method/Guideline
Test Conditions Remarks

Limit Test

Test Results

NOEC/LOEC/NOELR/LOELR

Exposure Exposure Value Value or Upper . Basis for
. . o Lower Units : .
Duratio n: Units : Description Range : Concentration
Range :
NOEC:
LOEC:
NOELR:

LC/EC/IC/EL/LL Mean Value
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Exposure
Duration

Results Remarks

Exposure
Units :

Type % :

Mean

Value or Upper
Value Y PP . Basis for Basis for
o Lower Mean Units : .
Description Effect : Concentration
Mean Value :
Value :

Refinery gases exist in the gaseous phase and are contained in closed
systems at the refinery. Inadvertent release of these substances would

result in the individual components partitioning to the air. They would

not | ikely enter the aquatic environment unless a direct release to that
environment occurred. Even then, the residence time of any dissolved

gas would be expected to be short and exposures to aquatic organisms

may not persist for a long enough duration to eli cit toxic effects. To fulfill
the objective of defining the hazard of these gaseous mixtures, a

literature review was conducted to identify aquatic hazard data for the
predominant constituents in refinery gases. Some constituents, namely

N2, H2, CO,, and CO, were either not known to elicit direct toxic effects

to aquatic organisms or no empirical data were found that described

their hazard. Upon direct release to aguatic environments, these gases

may result in oxygen displacement and thus would act as asp hyxiants.

However, other constituent substances in refinery gases have well
documented aquatic hazards and were considered the potential toxic
drivers in these streams. These included ammonia, hydrogen sulfide,
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https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CONC_PERCENTAGE&ptable=EFFECT

methanethiol, ethanethiol, benzene, and hy drocarbons. Available
aquatic toxicity data for these substances are tabulated and presented

below.
Refinery Gas Range of Toxicity Values
Constituent (LC50, mag/L) Reference
Ammonia 0.083 1 4.6 EPA, 1986
Hydrogen sulfide 0.007 7 0.2 Fung and Bewick (1980) ;
Smith et al. (1976)
Methanethiol 0.5 O LC50 O Haydustal (1952)
Ethanethiol no data
Benzene 53 1 35.7 DeGraeve et al. (1982);
Brooke (1987)
C1-C4 Hydrocarbons 11.3 i 167 API (2001)
C5-C6 Hydrocarbons 391 95 EPA (2000)
Reliability/Data Qual ity
Reliability : 2

This technical discussion utilized, to the extent possible, peer reviewed
Reliability Remarks : journal articles and reference databases to characterize the endpoint
values for constituents in refinery gases.
Key Study Sponsor Indica tor :

Reference

Reference : US EPA (United States Environmental Protection Agency). 1986. Quality
Criteria for Water: 1986. EPA 440/5 -86-001, U.S. EPA, Office of Water,
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Washington, DC.

Fung, D.K., and P.H. Bewick. 1980. Short -Term Toxicity of Aqueous
Hydrogen Sulfide to Representative Fish Species of Lake Huron. In: Eaton,
J.G., P.R. Parrish, and A.C. Hendricks (Eds.), Aquatic Toxicology and

Hazard Assessment, 3 ™ Symposium, ASTM STP 707, Philadephia, PA.

Smith, L.L. Jr., D.M. Oseid, and L.E. Olson. 1976. Acute and chronic
toxicity of hydrogen sulfide to the fathead minnow, Pimephales promelas
Environ. Sci. Technol. 10(6):565 -568.

Haydu, E.P., etal. 1952. The effect of kraft mill waste components on
certain salmonoid fishes of the Pacific Northwes t. TAPPI. 35(12):545  -549.

DeGraeve, G.M., R.G. Elder, D.C. Woods, and H.L. Bergman. 1982. Effects
of naphthalene and benzene on fathead minnows and rainbow trout. Arch.
Environ. Contam. Toxicol. 11(4):487 -490.

Brooke, L. 1987. Acute test comparisons with fathead minnows and acute
tests with an Amphipod and a Cladoceran. Center for Lake Superior
Environ. Stud., Univ. of Wisconsin - Superior, Superior, WI, 24 p.

API (American Petroleum Institute). 2001. Petroleum Gases Test Plant.
API, Washington, DC.

EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™ the
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Estimation Programs Interface (EPI) Suite ™ U.S. Environmental
Protection Agency, Washington, DC.

53



Acute Toxicity to Aquatic Invertebrates

Test Substance

Category Name: Refinery Gases Category

Catego ) .
Chen(iicraytl Refinery Gases, multiple CAS numbers
Test Substance Refinery Gases, multiple CAS numbers

Maj or and minor constituents comprising the CAS numbers in the Refinery Gases Category:

Hydrogen

Ammonia

Test Substance Hydrogen sulfide

Purity/Compositio

n Methanethiol
and Other Test

Substance Ethanethiol
Comments

Carbon monoxide
Carbon dioxide

Nitrogen
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Category
Chemical Result
Type :

Test Substance
Result Type

Method

Year Study
Performed

Method /Guideline

Followed

Deviations from

Method/Guideline

Species :

GLP:

Benzene
1,3 -butadiene
C1-C4 Hydrocarbons

C5-C6 Hydrocarbons

See Test Plan and Category Analysis


https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CHEMICAL_RESULT_TYPE&ptable=ROBUST_SUMMARY
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CHEMICAL_RESULT_TYPE&ptable=ROBUST_SUMMARY
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CHEMICAL_RESULT_TYPE&ptable=ROBUST_SUMMARY

Analytical
Monitoring

Test Type

Test Vessel

Water Media
Type :

Test
Concentrations

Nominal and
Measured
Conce ntrations

Total Exposure
Period

Vehicle Used

Vehicle Name

Vehicle Amount and Units

Alkalinity

Dissolved Oxygen
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pH Value

Test Temperature
and Units

Photo (Light/Dark)
Salinity

TOC:

Water Hardness

Value or
Lower Range : Upper Range :

Value or
Lower Range
Upper Range :

Value or
Lower Range:
Upper Range:

Method/Guideline
Test Conditions
Remarks

Limit Test

Test Results

Exposure Duration

NOEC:

NOEC/LOEC/NOELR/LOELR

Value Value or

Exposure Units o
P Description  : |Lower Range

Upper Range : |Units
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LOEC:

NOELR:
LOELR:
LC/EC/IC/EL/LL Mean Value
Mean Value or . .
Exposure Exposure Value Upper Mean . Basis for Basis for
. . Type (% : o Lower Mean Units : .
Duration Units : Description Value : Effect : Concentration
Value :
Refinery gases exist in the gaseous phase and are contained in closed systems at the refinery. Inadvertent release of
these substances would result in the individual components partitioning to the a ir. They would not likely enter the aquatic
environment unless a direct release to that environment occurred. Even then, the residence time of any dissolved gas
would be expected to be short and exposures to aquatic organisms may not persist for a long e nough duration to elicit
toxic effects. To fulfill the objective of defining the hazard of these gaseous mixtures, a literature review was conducted t
Results Remarks identify aquatic hazard data for the predominant constituents in refinery gases. Some constituents, nam ely N, Ha, CO>,

and CO, were either not known to elicit direct toxic effects to aquatic organisms or no empirical data were found that
described their hazard. Upon direct release to aquatic environments, these gases may result in oxygen displacement and
thus would act  as asphyxiants.

However, other constituent substances in refinery gases have well documented aquatic hazards and were considered the
potential toxic drivers in these streams. These included ammonia, hydrogen sulfide, methanethiol, ethaneth iol, benzene,
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and hydrocarbons. Available aquatic toxicity data for these substances are tabulated and presented below.

Refinery Gas Range of Toxicity Values
Consituent (EC50, ma/l) Reference
Ammonia 0.53 17 22.8 EPA (1986)
Hydrogen Sulfide 0.022 7 1.07 Smith et al. (1975); Oseid and Smith (1974)
Methanethiol 1.32 O EC50 O Merdaptans/Thiols Council (2001)
Ethanethiol 90 i 280 Maas (1990)
Benzene 59.6 i 682 MacLean etal. (1989); Eastmond et al. (1984)
C1-C4 Hydrocarbons 12.7 1 164 API (2001)
C5-C6 Hydrocarbons 4.6 7 10.7 EPA (2000)
Reliability/Data Quality
Reliability : 2

This technical discussion utilized, to the extent possible, peer reviewed journal articles and reference databases to

Reliability Remarks . . . . )
characterize the endpoint values f or constituents in refinery gases.

Key Study Sponsor
Indicator

Reference
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US EPA (United States Environmental Protection Agency). 1986. Quality Criteria for Water: 1986. EPA 440/5 -86-001, U.S.
EPA, Office of Water, Washington, DC.

Smith, L.L.Jr. and D.M. Oseid. 1975. Chronic Effects of Low Levels of Hydrogen Sulfide on Freshwater Fish. Prog. Water
Technol. 7(3/4):599  -605.

Oseid, D.M. and L.L. Smith, Jr. 1974. Factors Influencing Acute Toxicity Estimates of Hydrogen Sulfide to Freshwater
Invertebrates. Water Research 8:739 -746.

Marcaptans/Thiols Council. 2001. Methyle mercaptans/methyl mercaptide High Production Volume Challenge Program Test
Plan. Mercaptans/Thiols Council, Leesburg, VA

Reference
Maas, J.L. 1990. Toxicity research with thiourea. Laboratory for Ecotoxicology. Institute for Inland Water Management and
Waste Water Treatment, Report No. AOCE: 4p (DUT)

MacLean, M.M. and K.G. Doe. 1989. The comparative toxicity of crude and refined oils to Daphnia magna and Artemia.
Environment Canada , EE-111, Dartmouth, Nova Scotia. 64 p.

Eastmond, D.A., G.M. Booth, and M.L. Lee. 1984. Toxicity, accumulation, and elimination of polycyclic aromatic sulfur
heterocycles in Daphnia magna. Arch. Environ. Contam. Toxicol. 13(1):105 -111.

API (American Petr oleum Institute). 2001. Petroleum Gases Test Plant. API, Washington, DC.

EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™, the Estimation Programs Interface (EPI) Suite ™ u.s.
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Environmental Protection Agency, Washington, DC.
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Acute Toxi city to Aquatic Plants

Category Name:

Category Chemical

Test Substance

Test Substance
Purity/Co  mposition
and Other Test
Substance Comments

Refinery Gases Category

Refinery Gases, multiple CAS numbers

Refinery Gases, multiple CAS numbers

Major and minor constituents comprising the CAS numbers in the Refinery Gases

Category:
Hydrogen

Ammonia
Hydrogen sulfide
Methanethiol
Ethanethiol
Carbon monoxide
Carbon dioxide
Nitrogen
Benzene

1,3 -butadiene

C1-C4 Hydrocarbons
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Category Chemical
Result Type

Test Substance Result
Type :

Method

Year Study Performed

Method/Guideline
Followed

Deviations from
Method/Guideline

Species :

GLP:

Analytical Monitoring
Test Type

Test Vessel

C5-C6 Hydrocarbons

See Test Plan and Category Analysis
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Water Media Type

Test Concentrations

Nominal and Measured
Concentrations

Total Exposure Period

Vehicle Used

Vehicle Name

Vehicle Amount and Units

Alkalinity

Dissolved Oxygen

Photo (Light/Dark)

Value or
pH Value
Lower Range :
Value or
Lower Range :
Test Temperature .
. Upper Range :
and Units

Upper Range :
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Salinity

TOC:

Water Hardness  : Lower Range:

Value or

Upper Range:

Method/Guideline
Test Conditions

Remarks

Limit Test

Test Results

NOEC:

LOEC:

NOELR :

LOELR :

Exposure

Exposure
Duration

Exposure

NOEC/LOEC/NOELR/LOELR

Value or .
Exposure Value Lower Upper Units - Basis for
Units : Description Range : ’ Concentration
Range :
LC/EC/IC/EL/LL Mean Value
Type [% Value Mean Upper Uiz ¢ - [BRske Basis for
Value or Mean for
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https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=NOEC_UNIT_USED&ptable=EFFECT
https://iaspub.epa.gov/oppthpv/metadata.display2?pcolumn=CONC_PERCENTAGE&ptable=EFFECT

Duration : Units : Description : Lower Value : Effect : Concentration
Mean
Value :

Refinery gases exist in the gaseous p hase and are contained in closed systems at the

refinery. Inadvertent release of these substances would result in the individual

components partitioning to the air. They would not likely enter the aquatic

environment unless a direct release to that envir onment occurred. Even then, the

residence time of any dissolved gas would be expected to be short and exposures to

aquatic organisms may not persist for a long enough duration to elicit toxic effects.

To fulfill the objective of defining the hazard of the se gaseous mixtures, a literature

review was conducted to identify aquatic hazard data for the predominant

constituents in refinery gases. Some constituents, namely N 2, H2, CO3,, and CO,

were either not known to elicit direct toxic effects to aquatic orga nisms or no
Results Remarks empirical data were found that described their hazard. Upon direct release to aquatic

environments, these gases may result in oxygen displacement and thus would act as

asphyxiants.

However, other constituent substances in refinery gases have well documented
aquatic hazards and were considered the potential toxic drivers in these streams.

These included ammonia, hydrogen sulfide, methanethiol, ethanethiol, benzene, and
hydrocarbons. Available aguatic toxicity data for these substances are tab ulated and
presented below.
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Reliability/Data Quality

Reliability

Reliability Remarks

Key Study Sponsor
Indicator

Reference

Reference

Refinery Gas

Range of Toxicity

Constituent Values (EC50, mag/L) Reference

Ammonia no data

Hydrogen Sulfide no data

Methanethiol no data

Ethanethiol no data

Benzene 29 Galassi et al. (1988)
C1-C4 Hydrocarbons 13171 957 API (2 001)

C5-C6 Hydrocarbons 317 7.0 EPA (2000)

This technical discussion utilized, to the extent possible, peer reviewed journal

articles and reference databases to characterize the endpoint

in refinery gases.

values for constituents

Galassi, S., M. Mingazzini, L. Vigano, D. Cesaeeo, and M.L. Tosato. 1988. Approaches
to modeling the toxic responses of aquatic organisms to aromatic hydro carbons.
Ecotoxicol. Environ. Saf. 16(2):158 -169.

API (American Petroleum Institute). 2001. Petroleum Gases Test Plant. API,

Washington, DC.



EPA (U.S. Environmental Protection Agency). 2000. EPI Suite ™ the Estimation
Programs Interface (EPI) Suite ™ U.S. Environmental Protection Agency,
Washington, DC.
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Human Health Effects Robust Study Summaries
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Acute Toxicity

High Production Volume Information System (HPVIS)

Acute Toxicity

Test Substance

Category Chemical (CAS #):

Test Substance (CAS #):

Test Substance
Purity/Composition and
Other Test Substance
Comments :

Category Chemical Result
Type :

Unable to Measure or
Estimate Justification :

METHOD

71-431

Benzene

Reagent grade thiophefiee benzene containing no contaminants above a
concentration of 0.05% (JT Baker Chemical Co).

Measured
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Route of Administration:

Other Route of
Administration:

Type of Exposure:
Species:

Other Species:
Mammalian Strain:
Other Strain:
Gender:

Number of Animals per
Dose:

Concentration:
Dose:

Year Study Performed :

Method/Guideline Followed:

GLP:

Method/Guideline
and Test Condition
Remarks:

Inhalation
Not applicable

Acute exposure

Rat

Sprague Datey

Females only

10

No data
1974
Other
No Data

Type: LC50

Number of animals: 10/sex

Exposure time: 4 hours

Method approximates OECD Test Guideline, 403 but females only were tested. (
of 10 female animals; observed for 2 weeks following exposure; animals dying du
exposure and those killed at end of stadijected to necropsy. The LC50 value was
reported as 13,700 ppm (converts to 44.7 mg/l) with a range of 234)880 ppm
(converts 42.5 46.9 mg/l). Death appeared to be caused by a depression of the C
These animals had increased lung and liveghis, lung and liver congestion (increas
in number of red blood cells and an increased number of vacuolated hepatocytes
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liver.

TEST RESULTS

Concentration (LC/LD )

D %: Value Description: Value or Lower Concentration: Upper Concentratio n: |Units:
50 = 13700 ppm (air)
50 - 13050 14380 ppm (air)

Number of Deaths (Male):

Number of Deaths
(Female): No data
Number of Deaths ( Total ): No data

LC50: 13,700 ppm (130504380 ppm)

Results Remarks: Animals which survived the first 24 hours after exposure survived to the end of the

day observation period.
Conclusion: LC50 = 13,700 ppm (130504380 ppm)

RELIABILITY/DATA QUALITY

Reliability: Valid with Restrictions (KS=2)

Reliabili ty Remarks: Females only used; lack of detail on dose levels

Key Study Sponsor

Indicator: Key

REFERENCE
Drew RT, Fouts JR. 1974. The lack of effects of pretreatment with phenobarbital

Reference: chlorpromazine on the acute toxicity of benzeneats. Toxicol Appl Pharmacol
27:183193.
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High Production Volume Information System (HPVIS)

Acut e Toxicity

Test Substance
Category Chemical (CAS #): 74-93-1

Test Substance (CAS #): Methanethiol (Methyl mercaptan)

Test Substance

Purity/Composition and "as prescribed by 1-11.4"
Other Test Substance (Sections 1.41.4 were notncluded in the robust summaries)
Comments :

Category Chemical Result

Measured
Type :

Unable to Measure or
Estimate Justification :

METHOD
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Route of Administration:

Other Route of
Administration:

Type of Exposure:
Speci es:

Other Species:
Mammalian Strain:
Other Strain:
Gender:

Number of Animals per
Dose:

Concentration:
Dose:

Year Study Performed :
Method/Guideli

GLP:

Method/Guideline
and Test Condition
Remarks:

ne Followed:

Inhalation
Not applicable

Acute

Rat

SpragueDawley

Both M/F

10

0, 400, 600, 650, 680, 690, 700, 700, 800 ppm
1981

No Data

No Data

Type: LC50

Number of animals: 90

Exposure time: 4 hours

Method: other: equivalent to OECD Guideline 403

Each dose group consisted of 5 male and 5 female rais) wieire combined for ald
exposure or sham exposure to air in a customizddyiégss chamber and then separa
for observation over the subsequentdby period. Animals from any group that died
during the 14day period were examined for gross pathoj@mch as general or local
hemorrhage and adhesions, and the survivors were sacrificed and examined as
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well. Mortality and such visually apparent behaviour as exploring, huddling, preer
and obvious distress were noted during the courses oftibaréxposures and sham
exposures. The rats were deprived of food and water during actual exposure or st
exposure. LC50 values and 95% confidence limits were estimated by the classica
method of Litchfield and Wilcoxon (1949).

TEST RESULTS

Concentration ( LC/LD)
D %: Value Description: Value or Lower Concentration: Upper Concentration: Units:
50 = 675 ppm (air)
50 = 643 709 ppm (air)

Number of Deaths (Male):

Number of Deaths
(Female):

Number of Dea  ths ( Total ): 45

The table summarizes the-t144-h LC50 determinations for methyl mercaptan. In all
cases, any animal that survived the first 24 h after exposure survived to the end o
wk observational period. There was

no evidence of external bleeding from any orifice in rats that succumbed or survive

DoseResponse

Results Remarks: LC50 =675 (643709)
' Value: =675 ppm
Mortality by dose:
sham, 0/10

400, 0/10

600, 2/10

650, 5/10

680, 4/10
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690, 4/10

700, 10/10
700, 10/10
800, 10/10

Animalswhich survived the first 24 hours after exposure survived to the end of the
day observation period.

Conclusion: LC50 =675 (643709) ppm
RELIABILITY/DATA QUALITY
Reliability: Valid with Restrictions (KS=2)

Reliability Remarks: Non-guideline stidy; sufficient level of detail

Key Study Sponsor
Indicator:

Key

REFERENCE

Tansy MF, Kendall FM, Fantasia J, Landin WE and Oberly R 1981. Acute and
Reference: subchronic toxicity studies of rats exposed to vapors of methyl mercaptan and ott
reduceesulfur compounds. J Toxicol Environ Health, 8;8a

: . High Production Volume Information System (HPVIS)

Test Substance
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Category Chemical (CAS #):

Test Substance (CAS #):

Test Substance
Purity/Composition and
Other Test Substance
Comments :

Category Chemical Result

Type :

Unable to Measure or
Estimate Justification :

METHOD

Route of Administration:

Other Route of
Administration:

Type of Exposure:
Species:

Other Species:
Mammalian Strain:
Other Strain:

Gender:

Number of Animals per
Dose:

Concentration:

7508-1

Ethanethiol (Ethyl mercaptan)

Gas chromatographic analysis showed it to benéisdly the pure compound. Sample
were subjected to infrared analysis and spectrograms were retained for future ref

Measured

Inhalation
Not applicable

Acute
Rats and mice
Rabbits (no strain indicated, not studied by inhalation

No data

Males only

5 rats/ dose level
10 mice /dose level
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Dose:

Year Study Performed :
Method/Guideline Followed:

GLP:

Method/Guideline
and Test Condition
Remarks:

TEST RESULTS

Number of Deaths (Male):

Number of Deaths
(Female):

Rats: 2600, 3150, 3573, 4438, 4832, 4868, 5100, 5125 ppm
Mice: 2600, 3150, 3573, 4438, 4832 ppm

1958
No Data
No Data

Type: LC50

Number of animals: 42 (rats); 50 (mice)

Exposure time: 4 hours

Method: LC50

Each dose group consisted of 5 male rats or 10 male mice, which were exposed f
in a custmized chamber and then separated for observation over the subsegdant
period. Most animals were held for observation for one month prior to being sacrif
Tissue speciments were submitted for pathologic examination after having first be
examinedgrossly and preserved. LC50 values were calculated by the method of N
and Taintcr (1944).

Note: eight other thiols were also tested by inhalation in this study.

Concentration (LC/LD )

p) %: Value Description: Value or Lower C  oncentration:  |Upper Concentration: Units:
50 (rat) = 4420 ppm (air)
50 (rat) = 4290 4541 ppm (air)
50 (mouse = 2770 ppm (air)
50 (mouse = 2661 2879 ppm (air)
14 (rats)

41 (mice)
Not applicable
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Number of Deaths ( Total ):

Results Remarks:

14 (rats)
41 (mice)

The tables summarizes the-d44-h LC50 determinations for ethyl mercaptan.

RATS:

LC50 = 4420 (429@1541) ppm
Value = 4420 ppm

Mortality by dose in ppm (14 days after exposure):
2600, 0/5

3150, 0/5

3573, 0/5

4438, 1/5

4832, 4/6

4868, 2/5

5100, 5/5 (all dead at 24 hr)
5125, 2/6

MICE:

LC50 = 2770 (26612879) ppm

Value = 2770 ppm

Mortality by dose in ppm (14 days after exposure):
2600,4/10

3150, 7/10

3573, 10/10 (all dead at 24 hr)

4438, 10/10 (all died betweerdhr)

4832, 10/10 (all died betweerdhr)

Mice were more susceptible to the toxic effects of all thiols tests. Both rats and m
exhibited signs of intoxication. Maximusublethal concentrations of all the thiols
(including ethanethiol) induced characteristic symptoms of toxicity, i.e., increased
respiration and restlessness, uncoordinated movement and staggering gait, musc
weakness, partial skeletal muscle paralysigifining in hind limbs, light to severe
cyanosis, tolerance of prone position, and mild to heavy sedation.

Fatal responses usually followed one of two patterns: (1) animals exposed to max
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lethal concentrations died from respiratory arrest while iortly after removal from
the chamber, and (2) those animals exposed to minimal lethal concentigiwile
in a semiconscious condition of long duration. Animals exposed to ethanethiol ver
often remained in a serabnscious condition of sedation dethargy 4 to 6 hours pesl
exposure before showing signs of recovery.

Most of the thiols were irritating to the mucous membranes within approximately .
minutes after exposure of animals to high concentrations as evidenced by their ru
of the eyesnd nose, eye closure, occasional sneezing, watering or the eyes and ¢
retracting of the head.

Animals dying several hours after exposure to high vapor concentrations showed
severe hyperemia of the trachea and lungs. Moderate téetiealrexpsures to any
given compound produced greater effects in mice than in rats. Characteristic findi
varying in degree of severity were as follows: liver changes consisting of cloudy
swelling and fatty degeneration as early as 18 hoursegepstsure, andatrosis which
occasionally covered large areas, lung changes consisting of capillary engorgeme
patchy edema and occasional hemorrhage; kidneys showed varying degrees of cl
swelling, but more often mild to moderate;.

The general signs of acutédhpoisoning exhibited by rats (as well as mice and rabt
were uniform and were indicative of central nervous system depression and respi
paralysis with death ensuing from respiratory failure.

Rat:LC50 = 4420 (429@541) ppm
Mouse:LC50 = 2770 (266:2879) ppm

Conclusion:

RELIABILITY/DATA QUALITY
Reliability: Valid with Restrictions (KS=2)

Reliability Remarks: Nonguideline study; only one sex used.

Key Study Sponsor
Indicator:

Key

REFERENCE
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Fairchild, EJ and Stokinger,BH.1958.Toxicologic studies on organic sulfur
Reference: compounds. I. Acute toxicity ofome aliphatic and aromatic thiols (Mercaptans). Al
Ind. Hyg. Assoc. J. 19:17189.

High Production Volume Information System (HPVIS)

Acute Toxicity

Test Substance

Category Chemical (CAS #): 106-:99-0

Test Substance (CAS #): 1,3Butadiene

Test Substance

Purity/Compositi on and

Other Test Substance No data
Comments :

Category Chemical Result

Type Measured

Unable to Measure or
Estimate Justification :

METHOD
Route of Administration: Inhalation

Other Route of
Administration:

Not applicable
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Type of Exposure: Acute

Species: Rats
Other Species: Mice
Mammalian Strain: No data
Other Strain: No data
Gender: No data
ggrsnel?er of Animals per No data
Concentration: No data
Dose:
Year Study Performed : 1969
Method/Guideline Followed: No dat
GLP: No data
Type: LC50

Rats exposed four hours; mice exposed two hours.

Method/Guideline
and Test Condition
Remarks:

TEST RESULTS

%:
50
50

Value Description

Age, number, and sex of test animals not specified. Number of groups and ex|
concentrations not specified. Dynamic flexposure system; no description of
exposure chambers or conditions.. No pegposure observation periedhortality
study only. Exposure concentrations "controlled" by gas chromatography.

Concentration ( LC/LD )

. |Value or Lower Concentration: Upper Concentration: Units:
129,000 | ppm (air)
99,126 167,473 ppm (air)

82



Number of Deaths (Male):

Number of Deaths
(Female):

Number of Deaths ( To tal ):

Results Remarks:

Conclusion:

RELIABILITY/DATA QUALITY

Reliability:
Reliability R emarks:

Key Study Sponsor
Indicator:

REFERENCE

Reference:

No data

No data

No data

Rat LC50 (4 hour) = 129,000 ppm (99,1P67,473 ppm, p<0.05)

Mouse LC50 (2 hour) = 122,000 (113,4131,037 ppm, p<0.05)

No clinical observations or necropsy findings reported. Objective of study was to
determine hydraarbon concentrations in various tissues at lethal exposure
concentrations.

LC50 value reported to be 129,000 ppm (285 mg/L) in rats
122,000 ppm (270 mg/L) in mice.

Unassignable (KS=4)

Not assignable. Lethality study only; insufficient experimental detail to assess qua

Key

Shugaev, BB (1969) Concentrations of hydrocarbons in tissues as a measure of
Arch. Envron. Health 18:878882.

High Production Volume Information System (HPVIS)

Acute Toxicity
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Test Su bstance

Category Chemical (CAS #): 107-07-7
Test Substance (CAS #): Butene?2
Test Substance. 42.4% cis, 55.3% trans
Purity/Composition and This hydrocarbon is being used to characterize the acute toxicity of 84 E4ction
Other Test Substance -
Comments for the refinery gas streams.
Categ_ory Chemical Result Measured
Type :
Unable to Measure or
Estimate Justification :
METHOD
Route of Administration: Inhalation (whole body)

Other Route of
Administration:

Not applicable

Type of Exposur  e: Acute (limit test)
Species: Rat:

Other Species:

Mammalian Strain: Wistar [Crl:WI(WU)BR]
Other Strain:

Gender: Both M/F
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Number of Animals per
Dose:

Concentration:
Dose:

Year Study Performed :

Method/Guideli ne Followed:

GLP:

Method/Guideline
and Test Condition
Remarks:

TEST RESULTS

10,000 ppm

1992

OECD guideline 403
Yes

Type: LC50

Number of animals: 5/sex

Exposure time: 4 hours

Method: Animals exposed for 4 hours to but@ner air and observed for 14 days anc
examined for grss pathological changes.

During exposure, rats were housed individually in wire mesh stainless steel cages
the inhalation chamber (Hazleton Systems Inc, H1000) at a mean temperature of
degrees C and 49% relative humidity. Chamber concemtgadf test article were
monitored with a total carbon analyzer (FID) calibrated by passing

known atmospheres containing test article over the FID. Rats were exposed for 4
test article vapor concentration of 23.1 g/m3 (actual, approx. 10,000 Afier).
exposure, rats were removed from the chambers and returned to their individual li
cages for 14 days of observation; the animal room was maintained at 21.5

230 C with relative humidity of 387% and a 12 hr light/dark cycle. Diet and water
wereavailable ad lib. Body weight was measured before study initiation and at pos
dose days 7 and 14. Rats were observed for clinical signs during exposure, shortl
and once daily during the observation period. After the observation period, rats w¢
sacrificed, necropsied, and examined for gross pathological changes.

Vehicle: Filtered air

Concentration ( LC/LD )

D %: Value Description: Value or Lower Concentration: Upper Concentration: Units:
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LC

50 > 10,000 ppm (air)[23.1 g/m3]

Number of Deaths (Male):

Number of Deaths
(Female):

Number of Deaths ( Total ):

Results Remarks:

Conclusion:

0

Restlessness was observed periodically during and after exposure; no clinical sig|
seen during the 14ag observation period. Normal growth also occurred during the
observation period. No abnormalities were observed at gross necropsy.

LC50: >23.1 g/m3 (approximately 10,000 ppm)
LC50 > 10,000 ppm

RELIABILITY/DATA QUALITY

Reliability:
Reliability Remarks:

Key Study Sponsor
Indicator:

REFERENCE

Reference:

Valid Without Restrictions (KS=1)
Guideline Study

Key

Arts, J.H.E. 1992. Acute {Aour) inhalation toxicity study of butefiein rats. Report
No. V92.183/352130. TNO Nutrition aneéd Research, Zeist, The Netherlarjds.
butene]

High Production Volume Information System (HPVIS)
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Acute Toxicity

Test Substance

Category Chemical (CAS #):

Test Substance (CAS #):

Test Substance
Purity/Composition and
Other Test Substance
Comments :

Category Chemical Result
Type :

Unable to Measure or
Estimate Justification :

METHOD
Route of Administration:

Other Route of
Administration:

Type of Exposure:
Species:

Other Species:
Mammalian Strain:

Other Strain:

630-08-0

Carbon monoxide

Chemically pure (CP) grade (Air Products and Cemicals, Inc., AllantBw)

Measured

Inhalation
Not applicable

Acute

Rat

Mice and guinea pigs
SpragueDawley

NIH/Nmri Swiss albino mice and FTD Hartley guinea pigs (results not reported he
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Gender:

Number of Animals per
Dose:

Concentration:

Dose:

Year Study Performed :
Method/Guideline Followed:

GLP:

Method/Guideline
and Test Condition
Remarks:

TEST RESULTS

Males

4-12, depending upon dose.

1600, 1800, 2000, 2200 ppm at normal atmospheric pressure (psig=0)
1970

No Data

No Data

Type: LC50

Number of animals: 42, depending um dose

Exposure time: 4 hours

Method: Animals exposed for 4 hours to various concentrations of carbon monoxi
under various pressures. Normal atmospheric pressure is 0 psig, although other
atmospheric pressures were also evaluated in this experimembnGaonoxide
concentrations were continuously monitored by an IR spectrophotometer or gas
chromatograph.

Immediately after the exposures, cardiac blood samples from dead animal. were
collected and analyzed for carboxyhemoglobin concentration.

The LC50values and their 95% confidence limits were calculated by the method o
Litchfield and Wilcoxon.

Concentration (LC/LD )

D %: Value Description: Value or Lower Concentration: Upper Concentration: Units:
50 = 1807 ppm (air)
50 = 1598 1956 ppm (air)

Number of Deaths (Male):

88



Number of Deaths
(Female):

Not applicable

Number of Deaths ( Total ): 18

In general, all animals lost consciousness during the fi2shrlofexposure to CO.
LC50: 1807 ppm (1598956 ppm)

Mortality by dose:
1600 ppm, 1/4
1800 ppm, 2/4
2000 ppm, 4/8
2200 ppm, 11/12

Results Remarks:

Note: increasing atmospheric pressure did not significantly affect the LC50 values
Conclusion: LC50 = 1807 ppm (1598956 ppm)
RELIABILITY/DATA QUALITY
Reliability: Valid with Restrictions (KS=2)
Reliability Remarks: Non guideline study . Single sex. Sufficient level of detail.

Key Study Sponsor
Indicator: Key
REFERENCE

Rose CS, Jones RA, Jenkins JSiegel J.1970T'he acute hyperbaric toxicity of
carbon monoxide. Toxicol Appl Pharmadat 752760.

Reference:

High Production Volume Information System
(HPVIS)
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Acute Toxicity

Test Substance

Category Chemical (CAS #):

Test Substance (CAS #):

Test Substance
Purity/Composition and
Other Test Substance
Comments :

Category Chemical Result
Type :

Unable to Measure or
Estimate Justification :

METHOD
Route of Administration:

Other Route of
Administration:

Type of Exposure:
Species:

Other Species:
Mammalian Strain:
Other Strain:

Gender:

766441-7

Ammonia

Matheson, East RutherfihrNJ

Measured

Inhalation
Not applicable

No data

Mouse

Albino ICR

Male
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Number of Animals per
Dose:

Concentration:

Dose:

Year Study Pe  rformed :

Method/Guideline Followed:

GLP:

Method/Guideline
and Test Condition
Remarks:

TEST RESULTS

%: Value Description:

50 =

Number of Deaths (Male):

12

Experiment Ii 0, 1190, 3950, 4490 ppm
Experiment 2- 0, 1340, 2130, 4860 ppm
Experiment 3 0, 3440, 4220, 4860 ppm

1982
No Data
No Data
Type: LC50

Number of animals: 12 per dose (3 experiments at four doses = 144 total)

Exposure time: 1 hour

Groups of 12 mice each weexposed simultaneously to three concentrations af N
gas (1,1964,860 ppm depending on which of the three experiments) in air using
dynamic inhalation exposure system. The control group was exposed to air onl
mice were allowed free access ¢odl and water during the experiment, except wh
in chamber tubes. The mice were acclimated for at least 1week prior to the
experiment. Sampling and analyses were conducted exergiButes. Animals wer
observed for 14 days following exposure.

Concentration (LC/LD )

Value or Lower Concentration:

4230
4070
Experiment I 11

Experiment2 - 48
Experiment 3 15

Upper Concentration: Units:
ppm (air)
4400 ppm
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Number of Deaths
(Female):

Number of Deaths ( Total ):

Results Remarks:

Not applicable

Experiment I 11
Experiment 2- 48
Experiment3 15

LC50: 4230 ppm

95% C.L. = 40764400 ppm

At high NH; concentrations, maatity usually occurred within 30 minutes of initiatiol
of exposure. Twentfive percent of animals exposed to 3950 ppm did not survive
Percent mortality in higher concentrations (428860 ppm) ranged from 41.6 to 100
The lungs of animals that diediihg exposure were congested with evidence of
hemorrhage. The lungs of animals from every treatment group sacrificed display
mild to moderate degree of chronic focal pneumonitis histologically. The liver an
heart weights were increased in animbkt died during exposure to 4860 ppm.

Experiment 1

4490 ppm-66.6 % mortality
3950- 25.0%

1190-0

0-0

Experiment 2
4860ppm-100 % mortality
2130-0

1340-0

0-0

Experiment 3

4860 ppm- 83.3% mortality

4220-41.6

3440-0

0-0

The LCSO and 9% confidence interval were determined by the method of Litchfie
and Wilcoxon. Mean body weight changes were analyzed using the "t" test for pe
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observations while mean orgémbody weight ratios were compared using either tr
Student "t" test or theneway ANOVA followed by Duncan's Multiple Range Test.

Conclusion: LC50 = 4230 ppm (1 hr)

RELIABILITY/DATA QUALITY

Reliability: Valid with Restrictions (KS=2)

Reliability Remarks: Non standard time period for LD50 test, single sex used

ﬁ?i/ciigr: @ Sponeer Key

REFERENCE

Reference: Kapeghian JC, Mincer HH, Jones AL, Verlangieri, AJ, and IW Wail&®&2. Acute

inhalation toxicity of ammonia in mice. Bull Environ Contam Toxicol 29:378.

High Production Volume Information System
(HPVIS)

Acute Toxicity

Test Substance

Category Chemical (CAS #): 7783064

Test Substance (CAS ~ #): Hydrogen sulfide
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Test Substance
Purity/Composition and
Other Test Substance
Comments :

Category Chemical Result
Type :

Unable to Measure or
Estimate Justification :

METHOD

Route of Ad ministration:

Other Route of
Administration:

Type of Exposure:
Species:

Other Species:
Mammalian Strain:
Other Strain:
Gender:

Number of Animals per
Dose:

Concentratio n:
Dose:

Year Study Performed :

Method/Guideline Followed:

GLP:

Hydrogen sulfide supplied by Union Carbide Corp

Measured

Inhalation
Not applicable

Acute

Rat

SpragueDawley

Both M/F

10

sham, 400, 440, 475, 500, 525, 554, 600 ppm
1981
No Data

No Data
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Method/Guideline
and Test Condition
Remarks:

TEST RESULTS

%:
50
50

Type: LC50

Number of animals: 5/sex

Exposure time: 4 hours

Method: Animals exposed for 4 hours to hydrogen sulfide or air and observed fc
days and examined for gross pathology, such as general or local hemorrhage a
adhesions. Mortality and visually apparent behavior such as exploring, huddling
preening, an@bvious distress were noted during the 4 hr exposure. The rats wel
deprived of food and water during exposure.

Concentration (LC/LD )

Value Description: Value or Lower Concentration: Upper Concentration: Units:
= 444 ppm (air)
= 416 473 ppm (air)

Number of Deaths (Male):

Number of Deaths
(Female):

Number of Deaths ( Total ): 48

Results Remarks:

LC50: 444 (416473 ppm)

Mortality by dose:
sham, 0/10

400, 3/10

440, 310

475, 7/10

500, 8/10

525, 8/10

554, 9/10

600, 10/10

Animals which survived the first 24 hours after exposure survived to the end of t
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day observation period.
Conclusion: LC50 = 444 ppm (41873 ppm)

RELIABILITY/DATA QUALITY

Reliability: Valid with Restrictions (KS=2)
Reliability Remarks: Comparable to a guideline study
Key Study Sponsor

Indicator: Key

REFERENCE

Tansy MF, Kendall FM, Fantasia J, Landin WE and Oberly R 1981. Acute and
Reference: subchronic toxicity studies of ratsosed to vapors of methyl mercaptan and othe
reduceeasulfur compounds. J Toxicol Environ Health, 8;8&

High Production Volume Information System (HPVIS)

Acute Toxicity

Test Substance
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Category Chemical (CAS #) No CAS number

Test Substance (CAS #): No CAS Number

C5-C6
Test Substance 4 light naphtha streamshese hydrocarbons are being used to characterize the acute toxicity of@GBefi@btion for the
Purity/Composition and refinery gas streams.
Other Test Substance API 8319 CAS# 6474%6-8 (high paraffinic)
Comments : API 8320 CAS# 6474555 (high olefinic)

API 81-08 CAS# 6474187-3 (high naphthenic)
API 83-05 CAS# 895535-1 (high aromati}

Category Chemical Result
Type: Measured weight of evidence

Unable to Measure or

Estimate Justification : n/a
METHOD
R f Admini ion: .
oute of Administration Inhalation
Other Route of
Administration: Oral, dermalnot reported here)
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Type of Exposure:

Acute
Species: rat
Other Species: rabbit
Mammalian Strain: SpragueDaWIey
Other Strain: New Zealand White Rabbit
Gender: M&F
Number of Animals per 10 (I‘a'[Q
Dose: .

4 (rabbits)
Concentration: Up t0 5.3 g/rﬁ
Dose:
Year Study Performed : 1980- 1987
Method/Guideline Followed: other
GLP:

yes

C51 C6 Light End Naphtha Hydrocarbons
Method/Guideline Light alkylate naphtha (AP1 83-19; CAS #6474%6-8; approx D0% paraffinic) is not acutely toxic. A group of 5 male
;’;?nzflzcond't'on and 5 female rats were exposed by whole body inhalation to AP 88 a nominal concentration of 5mg/l for 4 hours.
' This was achieved by total volatilization of the test material and appropriatierivith air. After the 4 hour exposure th
rats were observed twice daily for mortality. The animals were weighed prior to exposure and again on days 7 and
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exposure. On day 14 all surviving animals were killed by exsanguination following spditobarbital anesthesia. For ¢
animals, including those found dead during the study the lungs were removed, fixed and examined histologically. ~
analytical and nominal exposure concentrations were 5.04 + 0.74 and 6.31 mg/l respectively. Adlsaamiiaed the study
but exhibited languid behavior and a hunched appearance during the exposure. Female body weights were decre:
15 but this was attributed to pnecropsy fasting. At necropsy there were no remarkable findings and histopgitidiog
lungs was normal (API, 1987a).

Light catalytic cracked naphtha (APl 83-20; CAS #647455-5, approx. 46% olefinic) is not acutely toxic. A group of !
male and 5 female rats were exposed by whole body inhalation to A 83a nominal concentiamh of 5mg/| for 4
hours. After the 4 hour exposure the rats were observed twice daily for mortality. The animals were weighed prior
exposure and again on days 7 and 14 post exposure. On day 14 all surviving animals were killed and subjected to
postmortem examination. For all animals, including those found dead during the study, the lungs were removed, fi
examined histologically The mean analytical exposure concentration was measured and found to be 5.28 +0.55 n
Gravimetric samplesofiected on glass fiber filters suggested little or no aerosol in the chamber. Most animals exhil
languid behavior and squinted eyes during the second hour of the exposure. Polypnea was observed in all animal
removed from the chamber at the oweithpost exposure observation period. Rhinorrhea was exhibited by two anima
day two of the test. All animals appeared normal subsequently and there were no mortalities during the study. Wit
exception of one animal (female) all animals had

body weghts that were considered unremarkable. There were no remarkable gross or microscopic findings (API, 1

Sweetened naphthdAPI 81-08, CAS #647487-3, approx. 21% naphthenics) is not acutely toxic. A group of 5 male
5 female rats were exposedwiiole body inhalation to API 828 at a nominal concentration of 5mg/I for 4 hours. Afte
the 4 hour exposure the rats were observed twice daily for mortality. The animals were weighed prior to exposure
on days 7 and 14 post exposure. On dagllldurviving animals were killed by exsanguination following sodium
pentobarbital anesthesia and were subjected to a full necropsy. For all animals,

including those found dead during the study the lungs were removed, fixed and examined histologicadiyal lthambe
concentrations were found to be 5.2 mg/l. No deaths occurred during the study. There were no unusual pharmaco
or behavior observed in the control animals. There was however, a slight incidence of nasal discharge (2/5 ntales
females) during the exposure period but none during the following 14 day observation period. The body weight gai
males exposed to API §18 was considered normal but the female body weight gains were marginally less than that
controls orday 14 post exposure ( 8.2% compared to 13.8% increase owexgmsure body weight). No significant mac
or microscopic changes were observed that were considered to be treatment related (API, 1987c).

Full range catalytic reformed naphtha(API 83-05, CAS #6895835-1, approx. 63% aromatics) is not acutely toxic. A
group of 5 male and 5 female rats were exposed by whole body inhalation to-8®B8a nominal concentration of 5mc

99



TEST RESULTS

LC/LD %:

LC 50

for 4 hours. After the 4 hour exposure the rats were observed twigdatanortality. The animals were weighed prior to
exposure and again on days 7 and 14 post exposure. On day 14 all surviving animals were killed by exsanguinatic
following methoxyflurane anesthesia and were subjected to a full necropsy. For all aimichadéng those found dead
during the study the lungs were removed, fixed and examined histologically. The exposure chamber TWA concent
was determined to be 5.22 + 0.14 mg/l. No animal died during the study and no clinical signs of systemie&gicity
observed. There were no significant gross observations at necropsy and no histological changes were observed ir
The 4 hour LG, was therefore greater than 5.22 mg/l (API, 1984).

Concentration (LC/LD )

Value Descri  ption:  |Value or Lower Concentration: Upper Concentration: Units:

.

> 1063 | ppm

= |

L]
L]

= |

L]
L]

= |

L]
L]

Number of Deaths (Male):

Number of Deaths
(Female):

= |

L]
L]
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Number of Deaths ( Total ):

Results of testing naphtha blending streams for acute toxicity indicate that these materials demonstratéyctovsiste
toxicity by the inhalation [rat LC50 >5gfinexposure route. Weight of the evidence indicates that thie@Bblight
naphtha hydrocarbon inhalation acute toxicity LC50 is > 8¢#1h063 ppm).

Results Remarks:

Four hour (rat) LG > 1063 ppm

Full robust study smmaries for each study are included separ&tely. hour (rat) LG, > 1063 ppm

Conclusion:

Weight of evidence RSS is > 5 g/m3 (~1063 ppm)

RELIABILITY/DATA QUALITY

Reliability: Valid Without Restrictions(KS=1)

Reliability Remarks: Comparable to gdeline studies

Key Study Sponsor
Indicator: Key

REFERENCE

API (American Petroleum Institutd®©84. Acute inhalation toxicity evaluation of a petroleum derived hydrocarbon il
API1 83-05 Full range catalytic reformed naphtha. APt.R{31-30681. Washington, DC

API (American Petroleum InstitutdP87a. Acute inhalation toxicity evaluation of a petroleum derived hydrocarbon i
Reference: API 8319 Light alkylate naphtha. API Rpt. #30636. Washington, DC

API (American Petroleum Instite) 1987b. Acute inhalation toxicity evaluation of a petroleum derived hydrocark
rats. APl 8320 Light catalytic cracked naphtha. API Rpt. #88477. Washington, DC

API (American Petroleum InstitutdP87c. Acute inhalation toxicity evaluatiohapetroleum derived hydrocarbon in re
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API1 81-08 Sweetened naphtha. API Rpt #8827. Washington, DC

High Production Volume Information System (HPVIS)

Test Substance

Category Chemical (CAS #) 64741668

Test Substance (CAS #) Light Alkylate Naphtha (LAN)

Test Substance
Purity/Composition and

Other Test Substance Sample API 8319 is alight alkylate naphtha

Comment s:

Category Chemical Result
Type : Measured
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Unable to Measure or
Estimate Justification :

Route of Administration:

Inhalation (whole body)

Other Route of
Administration:

Not applicable

Dose:

Type of Exposure: Acute

Species: Rat:

Other Species:

Mammalian Strain: SpragueDawley
Other Strain:

Gender: Both M/F
Number of Animals per 5

Concentration:
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Dose:

Year Study Performed :

Method/Guideline Followed:

GLP:

Method/Guideline
and Test Condition
Remarks:

TEST RESULTS

LC/LD %:

LC 50

5 mg/l

1987
Other
Yes

Type: LC50

Number of animals: 5/sex

A group of 5 male and 5 female rats were exposed by whole body inhalation to-A®2B82 nominal concentration of
5mg/l for 4 hours. This was aelved by total volatilization of the test material and appropriate dilution with air.
After the 4 hour exposure the rats were observed twice daily for mortality. The animals were weighed prior to
exposure and again on days 7 and 14 post exposure. Q#d d#ysurviving animals were killed by exsanguination
following sodium pentobarbital anesthesia. For all animals, including those found dead during the study

the lungs were removed, fixed and examined histologically.

Vehicle: Air
Concentra tion (LC/LD)
Value Description: Value or Lower Concentration: Upper Concentration: Units:
> 5 mg/|
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A o R i = | | -~
A o IR i = | | ~
A o IR i = | | -~

Number of Deaths (Male):

Number of Deaths
(Female):

Number of Deaths ( Total ): 0

The mean analytical and nominal exposure concentrations were 5.04 + 0.74 and/br8&padtively. All animals
survived the study but exhibited languid behavior and a hunched appearance during the exposure. Female body v

Results Remarks: were decreased at day 15 but this was attributed togm@psy fasting. At necropsy there were no remarKataangs and
histopathology of the lungs was normal.

LC50: =5 mg/l

Conclusion: LC50 >5mg/l
RELIABILITY/DATA QUALITY
Reliability: Valid Without Restrictions (KS=1)

Reliability Remarks: Comparable togjdeline Study
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Key Study Sponsor Not aKey Study
Indicator:

REFERENCE

API (American Petroleum Institute)987a. Acute inhalation toxicity evaluation of a petroleum derived hydrocark
rats. APl 8319 Light alkylate naphtha. API Rpt. #30636. Washington, DC

Reference:

High Production Volume Information System (HPVIS)

Acute Toxicity

Test Substance

Category Chemical (CAS #) . | 64741555

Test Substance (CAS #): Light catalyticcracked naphtha (LCCN)
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Test Substance
Purity/Composition and
Other Test Substance
Comments :

Sample API 820is a lightcatalyticcrackednaphtha

Category Chemical Result

_ Measured
Type :

Unable to Measu re or
Estimate Justification :

Route of Administration: Inhalation (whole body)

Other Route of
Administration:

Not applicable

Type of Exposure: Acute

Species: Rat:

Other Species:

Mammalian Strain: SpragueDawley
Other Strain:
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Gender: Both M/F

Number of Animals per 5
Dose:

Concentration:

Dose: 5.3 mg/l
Year Study Performed : 1987
Method/Guideline Followed: Other
GLP: Yes

Type: LC50

Number of animals: 5/sex
A group of 5 male and 5 female rats were exposed by whole body inhalation to-2@B83a nominal concentration of

Method/Guideline 5 mg/l for 4 hours. After the 4 hour exposure the rats were observed twice daily for mortality. The animals were wi
and Test Condition prior to exposurerad again on days 7 and 14 post exposure. On day 14 all surviving animals were killed and subje:
Remarks:

a gross postmortem examination. For all animals, including those found dead during the study, the lungs were remu
fixed and examined histologically.

Vehicle: Air

TEST RESULTS

Concentration (LC/LD )
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LC/LD %:

LC 50

Value Description: Value or Lower Concentration: Upper Concentration: Units:

> 5.3 | mg/!

Number of Deaths (Male):

Number of Deaths
(Female):

Number of Deaths ( Total ):

Results Remarks:

The mean analytical exposure concentraivas measured and found to be 5.28 +0.55 mg/L. Gravimetric samples,
collected on glass fiber filters suggested little or no aerosol in the chamber. Most animals exhibited languid behavi
squinted eyes during the second hour of the exposure. Polyaisezbgerved in all animals when removed from the
chamber at the one hour post exposure observation period. Rhinorrhea was exhibited by two animals on day two «
All animals appeared normal subsequently and there were no mortalities duringliyh&\sth the exception of one anime
(female) all animals had body weights that were considered unremarkable. There were no remarkable gross or mit
findings.

LC50: >53mg/l
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Conclusion: LC50 >5.3 mg/l

RELIABILITY/DATA QUALITY

Reliability: Valid Without Restrictions (KS=1)

Reliability Remarks: Comparable togjdeline Study

Key Study Sponsor

Indicator: Not aKey StUdy
REFERENCE
Reference: API (American Petroleum Institut)987b. Acute inhalation toxicity evaluation of atleum @rived hydrocarbon i

rats. APl 8320 Light catalytic cracked naphtha. API Rpt. #%77. Washington, DC

High Production Volume Information System (HPVIS)

Acute Toxicity
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Category Chemical (CAS #)

6474187-3

Test Substance (CAS #):

Sweetened naphtha.

Test Substance
Purity/Composition and
Other Test Substance
Comments :

API 81-08 is sweetened naphtha

Category Chemical Result
Type :

Measured

Unable to Measure or
Estimate Justification :

Route of Administration:

Inhalation (whole body)

Other Route of
Administration:

Not applicable

Type of Exposure:

Acute

Species:

Rat:
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Other Species:

Mammalian Strain:

Other Strain:

Gender:

Number of Animals per
Dose:

Concentration:

Dose:

Year Study Performed :

Method/Guideline Followed:

GLP:

Method/Guideline
and Test Condition
Remarks:

SpragueDawley

Both M/F

5.2mg/l

198

Other

Yes

Type: LC50

Number of animals: 5/sex

A group of 5 male and 5 female rats were exposed by whole body inhalation to-881a8h nominal concentration of
5mg/l for 4 hours. After the 4 hour exposure the rats were observed twice daily for mortality. The animals were w
prior to exposure ahagain on days 7 and 14 post exposure. On day 14 all surviving animals were killed by exsang
following sodium pentobarbital anesthesia and were subjected to a full necropsy. For all animals, including those fi
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dead during the study the lungsen® removed, fixed and examined histologically.

Vehicle: Air

Concentration ( LC/LD )

LC/LD %: Value Description: Value or Lower Concentration: Upper Concentration: Units:
LC 50 > 52 mg/l
[~ E < IS
= El El B
[~ [ [ B
Number of Deaths (Male):

Number of Deaths
(Female):

Number of Deaths ( Total ):
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The actual chamber concentrations were found to be 5.2 mg/l. No deaths occurred during the study. There were n
pharmacotoxic signs or behavior observed in the control animals. There was however, a slight incidence of nasal (
(2/5 male and 1/5 females) during the exposure period but none during the following 14 day observation period. T

Results Remar ks weight gains for the males exposed to APIOBIwas considered normal but the female body weight gains were margi
less than that of the ctypls on day 14 post exposure ( 8.2% compared to 13.8% increase cegppsere body weight).
No significant macro or microscopic changes were observed that were considered to be treatment related.

LC50: >52 mg/l

Conclusion: LC50 > 52 mg/l
RELIA BILITY/DATA QUALITY
Reliability: Valid Without Restrictions (KS=1)

Reliability Remarks: Comparable togjdeline Study

Key Study Sponsor
Indicator:

Not aKey Study

REFERENCE

API (American Petroleum Institute)987c. Acute inhalation xicity evaluation of a petroleum derived hydrocarbor
rats. API 8108 Sweetened naphtha. API Rpt #3827. Washington, DC

Reference:
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High Production Volume Information System (HPVIS)

Acute To xicity

Test Substance

Category Chemical (CAS #) ;1 68955351

Test Substance (CAS #) Full range catalytic reformed naphtha

Test Substance
Purity/Composition and
Other Test Substance
Comments :

SampleAPI 83-05 is full range catalytic reformed napath

Category Chemical Result

_ Measured
Type :

Unable to Measure or
Estimate Justification :

METHOD
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Route of Administration:

Other Route of
Administration:

Type of Exposure:

Species:

Other Spe cies:

Mammalian Strain:

Other Strain:

Gender:

Number of Animals per
Dose:

Concentration:

Dose:

Year Study Performed :

Method/Guideline Followed:

Inhalation (whole body)

Not applicable

Acute

Rat:

SpragueDawley

Both M/F

5.22 mgl

1984

Other
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GLP: Yes

Type: LC50
Number of animals: 5/sex
A group of 5 male and 5 female rats were exposed by whole body inhalation to-8&B82 nominal concentration of

Method/Guideline 5mg/l for 4 hours. After the 4 hour exposure the rats were observed twictodanortality. The animals were weighed
and T est Condition prior to exposure and again on days 7 and 14 post exposure. On day 14 all surviving animals were killed by exsal
Remarks:

following methoxyflurane anesthesia and were subjected to a full necropsy. For alkaimioiatling those found dead
during the study the lungs were removed, fixed and examined histologically.

Vehicle: Air
TEST RESULTS
Concentration (LC/LD )
LC/LD %: Value Description: Value or Lower Concentration: Upper Concentration: Units:
LC 50 > 5.22 | mg/!

A o IR i = | | ~
A o I i = | | -~
A o IR i = | | -

Number of Deaths (Male):
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