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TABLE 2-6 (concluded)
UNIT RISK FACTORS USED TO COMPARE CANCER RISK

o

' EPA UNIT RISK
POLLUTANT CLASSIFICATION® FACTORS REFERENCE

76. 1,1,2,2-Tetrachloro-

ethane C 5.8x10°° 3
77. Thiourea B2 5.5x10°¢ 3
78. Toxaphene B2 3.2x10°3 3
79. 1,1,2-Trichloroethane C 1.6x10°° 3
80. Trichloroethylene B2 1.7x10°¢ 2
81. 2,4,6-Trichlorophenol B2 5.7x10°¢ 3
82. Vinyl chloride A 4.1x10°° 2¢
83. Vinylidene chloride C 5.0x107° 1

* For a discussion of how EPA evaluates suspect carcinogens and more
information on these classifications, refer to "Guidelines for
Carcinogen Risk Assessment” (51 Federal Register 33992). The EPA
classifications used in this report are:

A = proven human carcinogen

B = probable human carcinogen (Bl indicates limited evidence from

human studies; B2 indicates sufficient evidence from animal
studies but inadequate evidence from human studies)

C = possible human caréinogen

® Based on inhalation study. Oral study suggests a unit risk factor of

\\\\gl 3.

Ix1073.

° Oral studies suggest a unit risk factor of 4.2x10°%. U.S.
Environmental Protection Agency, Office of Research and Development,
Office of Health and Environmental Assessment. Health Effects
Assessment Summary Tables First Quarter FY89. January 1989.
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Styrene

Trichloroethyliene
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June 1988

1..1xltJ"'3
8.3x10°°
1.7x10°3
2.4x10°°
2.8x10°¢
1.8x10‘3
2.3x10°3

..:\"“'

Z. ZXIU“
.Oxlo
.3x10°7
.6x10°7
.6x10°°
.7x10’7
.8x10°*
.8x10°7
.7x10°%"
.7x10”
.7x10°¢
.1x10°6
.0x10°°

% Change

+6400
+20
-48
+500
+60770
-22

«130
«d4 8

&7
-72
+113
-12
+2,470
+161
+45
-66
-97
+97
-59
+58
+19
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TABLE 1. KNOWN IHUMAN CARCINOGENS (Continuea)

Unit
Sulrslance CAS No.® Fixd Use/Processes/Productios Risk Factoc? Usg
‘fobucco ok Aulignant tumwors of Lhe resplratory tract
, sid upper digestive truct are causally

related (o swoking varlous fonmm of tobacco.

Mulignant tmors of the bladder, renal pelvis,

aml pancrcus are csusally reluled o swuking

elgarettcs. ¥
'l'rcu:‘-ulplmn’ 299-75-2 Produced only In Dewmnrk since 196G9.

Rsed (n hunun ardicine for trealing

ovarian csucer.
Yinyl ehlorlide 75-01-4 Used in the production of plasties,

and the synthesis of olher chonicals.
Vinyl chluride - vinyl acelale
copolyners are used In the nunufacture
of vinyl astestos floor tiles. Anmial
production s about 7 billion pounds
for the nonaner sand S billion pounds
for the hawpolyner.

A Micrican (umical Soclotly (hisnical Abstract Service licgistiry Nasiber.
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b Probubility of contractling cancer If caposed o | ug/m’ of a carclunogen for 70 years. Soirce:

Miko usctzina, IPAJOMPS/PAIL.  March 1985, . MNwese [sclors are subjcetl o
before uso. e e o _—
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Totul

Source used herer Ieglstry of Toxle Effcets of (haulcal Subsiances, NI(GH,

- ——————

R - S

ersonal Qunuamicstlon, M.A. lluvlollb

chaige and shnuld be confimud with A'A’s (urclnogen Assessiont Uroup
| * e

L —

€ Heryllltn caipounts of cumereial lnportance.
d Source for 97 percent of all arscnlo products.

¢ Jpresenty 94 percent of U.8. cousisption.

B N—— ." —damy
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I Sources Miryland Toxlc Suhstunce Registey Systan - Office of Cavirownental Progras, Science mud lhealth Advisory Group, (Insnical lnveatory £983,

Quuut ity by (lusnicul {or Stutle of Muryland.
K dources JAN: Abaogruphs on the Evaluation of the (urcinogenic Risk of Qumicals (o hamnss Vol. 1-28.
D Suurcer ‘e Cundensed (lianlenl Dicltionnry, Teath Idition, Van Nostrand loinhold (mpuny, New York, J081.
b Sources  ‘lhe li.-rul.t ludex, Hinth Bdition, Aerck and (mpany, Halewmy, Hew Jersey, 1876.

b Listed by JAIRS bul not by NP,
K Listed by NIT bul sol by AN, |

(Liless otherwlisce noted)
Services, Scplmmber 1883,

Sotreces Thicrd Amual eport o arelnopgens:

(Binnks lidicate the substance was not included in 1083 survey.)

Intlerantlanal Agency for Rescarch on Qunecr.

Sumury, Hatlonal ‘Toxicology Program, U.B8. lepartnent of lkenlth and Hhemn
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BEEEEY 2 process, the AALs have not been

cmployed as strict ambient exposure
crandards.

In general, the states have used the
AALs as guides, and if the limit for a
pollutant is exceeded then the industry
and regulatory agency tend to develop a
mutually acceptable plan to reduce ex-
posure. One difficulty is that the AALs
are often denived by a unit or agency
other than that which handles the per-
mitting process {e.g., the Department
of Public Health versus the Department
of Environmental Protection/Manage-
ment). The permitting group is usually
not firmly bound by the AALs; the
AAL is just one of a number of factors
to be considered in the permit process,
which essentially is a risk management
process (8).

Another aspect of the air toxics issue
is the implementation of SARA Title
313, which requires reporting of rou-
tine emissions (in pounds per year) to
communities. What do these numbers
mean in terms of human health? Risk
communication is likely to be a major
challenge for the industries and states,
and it is likely that major differences of

TABLE 2

How this may then affect the derivation
of AALs and the permitting process re-
mains 1o be seen.

In sumunary, the EPA air toxics strat-
egy has led to the development of a
highly decentralized approach for the
regulation of air toxics at the state
level. This in turn has led to the deriva-
tion of highly variable acceptable-expo-
sure guidelines for mutagens, carcino-
gens, teratogens, and systemic
toxicants. Such interstate variability in
AALs for toxic substances may lead to
differential protection of the public
health from air toxics, confuse the pub-
lic about air pollution and health con-
cerns, and undercut the credibility of
public health and environmental regula-
tory agencies.

It is interesting to note that while
EPA encouraged the development of
such divergence in air toxics regulatory
approaches and implementation at the
state level, the Food and Drug Admin-
istration funded a National Academy of
Sciences (NAS) assessment of the fed-
eral process of risk assessment. The
goal was to determine if greater con-
sistency could be achieved across agen-

regulation of chronic health hazarcs,
This effort resulted in the publication of
the highly influential work, Risk As-
sessment in the Federal Government:
Managing the Process (11).

Thus, while the NAS report ad-
dressed the lack of agreement in assess-
ing risk at the federal level and recom-
mended ways to minimize it, EPA was
encouraging just the opposite with re-
spect 1o air toxics regulation at the state
level. For example, the NAS commit-
tee strongly recommended ‘that uni-
form inference guidelines be developed
for the use of federal regulatory agen-
cies in the risk assessment process”
(12). Although there can be compelling
reasons for different emission regula-

tions in different regions and states,

EPA should strongly encourage the
development of consistent risk assess-
ment methodologies that assist the risk

manager in the final decision-making
process.
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Highest and lowest amblent air levels (AALs) standardized to a 24-h averaging time by compound for
representative known and probable human carclnogens, in xg/m® ®

Odginal Standardized Original Standardired Ratio standardized
Compound AAE highest AAL AAE lowes! AAL highest/lowest AAL
Acrylonitrile 15 (NY) 257 0.1 (MA) 0.15 1713
Arsenic and
compounds as As 0.67 (NY) 11.5 0.0002 (RI) 0.0034 3382
Benzene 100 (NY, Rl 1718 1.2 {(MA) 1.2 1432
Epichlorohydrin 33.3 (NY) 572 2.7 (MA) 2.7 212
Ethylene dibromide 1500 (VA) 1500 0.045 (NQC) 0.773 1840
Ethylene oxide 450 IN) 160 001 sRI} 0.17 841
Formaldehyde 7.2 (Philadelphla) 123.7 0.77 MA) 0.77 161
Nickel subsulfide 24 (NV) 8.54 0.0017 (NC) 0.029 <94
PCBs 1.67 (NY) 28.7 0.0081 (MA) 0.0081 3543
Vinyt chloride 6.57 (Philadelphia) 112.9 0.038 (NC) 0.65 174

‘The original AALS and thelr averaging times were oblained from Reference 4. These substances are all classified in IARC groups 1 or 2A. AALS
were standardized to 24-h averaging times for convenience based on Information provided In Reterence 11. Annual averaging times are in reality
more approprlate for chronlc endpoints such as carcinogenicity. These figures are highest and lowest stancdardized AALS; other state and local
agencies may have had higher or lower originai AALS. en unstandardized highest and lowest AALs are compared, the differences are generally

larger.

TABLE 3
Highest and lowest ambient air levels (AALs) standardized to a 24-h averaging time by compound tor

representative noncarcinogens, in pg/m?*

OrIEInal Standardized Odtlml Standardized Ratio standardized
Compound AA highest AAL AA Jowest AAL highestlowest AAL
Acetone 35.6 (NY) 611.7 - 11.8 (CT, SD) 4.2 148

Ammonia 0.36 2N 6.188 0024 (MA 0.024 258

Ethylene glycol 2.976 (N 1.06 0.17 MA 0.17 6.2

N-haxane 30 (VA 30 . 1.8 (ND) 0.64 47
Napthalene 0.167 (N 2.8 0.014 (MA) 0.014 205

Phenol 0.456 (Philadelphia) 7.84 0.095 (IN) 0.034 . 230

Toluene 1.5 N 128.9 0.051 (MA 0.051 2527

Xylenes 1.45 (N 24.91 0.0582 (MA 0.0592 421

‘The original AALS and their averaging times were obtained from Reference 4. Units are standardized 1o 24 h for comparison, based on
Information provided in Relerence 11. These figures are highest and lowest standardized AALS; other stale and local agencies may have had
higher or lower original AALS. When unslandardized highest and lowest AALs are compared, the differences are generaily larger.
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