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RECEIVED
DEVELOPMENT PLAN DE™ 06 1977
FOR R
REGULATION OF BENZENE EMISSIONS ECEIvep
UNDER SECTION 112 OF THE CLEAN AIR ACT bec 2
AND OTHER APPROPRIATE STATUTES 2 b7
HLDICAL Diy,

I. Purpose and Background

On June 8, 1977, the Agency published in the Federal Register its decision

to list benzene as a hazardous air pollutant under Section 112 of the Clean
Air Aét‘(CAA). As indicated in the notice, an intensive health risk analysis
will be conducted with full public participation. Upon cqmp]etion of this
assessment, a determination will be made as to which sources of benzene
emissions must be controlled and the extent of control required.

Benzene is an organic chemical known to cause or contribute to adverse
health effects at high levels of exposure. Scientific reports strongly
suggest an increased incidence of leukemia in workers exposed to benzene.

In response to these data, the National Institute of Occupational Safety

and Health recommended to the Department of Labor in September of 1976 that
current occupational standards for benzene be tightened considerably. In
April 1977, NIOSH published a study ipdicating high levels of leukemia in
workers exposed to benzene alone. This was the first study of its kind .
jmplicating benzene alone in the workplace as the potential cause of observed
leukemia. Subsequently, the Occupational Safety and Health Administration
(OSHA) on May 27, 1977, issued emergency temporary standards for workplace
exposures.

The observed levels of benzene in the workplace where increased incidences
of leukemia have resulted are considerably higher than those levels present in

ambient air. However, in proximity to certain sources the public may be
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exposed to excessive ambient levels on a continuous basis while workplace
exposures are essentially 8 hours per day, 5 days per week. Thus, considerable
uncertainty exists regarding the significance of observed ambient levels.

As a result of this uncertainty, EPA will undertake an intensive study of

the potential risk at ambient levels about sources of atmosphereic benzene
before proposing regulations. This health risk assessment will be subject

to review by the public and the Science Advisory Board (SAB). Following the
completion of that review, and upon completion of the final document, EPA

will announce which sources will be controlled and the extent of control which
will be required. The schedule for completion of these keéy activities calls
for a draft health risk assessment to be available for public review by mid-
September with a final document scheduled for release by November, 1977.

Decision to List Benzene

The decisioﬁ to list benzene as a hazardous air pollutant under Section
112 (b)(1)(A) was the result of an accumulation of evidence that exposure
to benzene is related to an increased incidence of leukemia in humans. Leukemia
is a type of cancer which is a "serious irreversible or incapacitating reversible
illness." Since benzene exposures have been shown to result in an increased
incidence of leukemia and since no ambient air quality standard has been promulgated
for it, benzene clearly satisfies the criteria for a hazardous air pollutant as
defined in Section 112 (a)(1) of the Clean Air Act, as amended, June 1974.

Listing benzene as a ‘hazardous air pollutant under Section 112 will result
in more expeditious control than would implementation of Sections 108, 109, and
111 which allow substantially more time to effect emission reductions. Also,
the decision to list under Section 112 and not Sections 108 or 109 is supported
by the strong suspicion that emissions from certain sources répresent a potentially
greater risk to public health than from emissions of other sources; Section 112

allows control measures to address these specific sources directly and expeditiously.
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As indicated in the Federal Register notice of June 8, previous Agency
experience with regulation of vinyl chloride suggests that the required 180
days from listing of the compound to date of proposed regulations will not be

feasible. More than 180 days will be required.

I1. Regulatory Alternatives

EPA has a wide range of regulatory authorities which could be used in place
of or in addition to Section 112. The Toxic Substances Control Act (TSCA) is
being éonsidered_for possible regulation of the benzene content of gasoline and as a
way‘%o prohibit the use of benzene in consumer broducts and industrial
chemicals. An issue paper dealing with TSCA use will be developed by SASD early
in the regulatory program. f

In addition, certain sources which do not warrant the development of 112
regulations will be given high priority in developing 111 regulations. For
example, EPA's current program to develop New Source Performance Standards for
chemical manufacturing facilities will also evaluate those benzene sources

which may be potential candidates for 112 regulations; where applicable, supporting

information for NESHAPS will be documented.

I11. Health Risk Assessment

The health risk assessment for which ORD has responsibility will be the

- cornerstone of the Agency's regulatory decisions regarding which sources to

control and the extent of control needed. Basically, this assessment will

provide estimates of the total incidence of leukemia which could be expected

to result from benzene emissions from specific sources at specific locations

as well as aggregate sources (i.e., all petroleum refineries). Additionally,
estimates will be developed regarding implications of the use of control technology
to reducing incidence. Ffom these two types of estimates, a priority will

be assigned to each source category.

MCD 000000138



oo -4 -

To estimate incidences of leukemia, essentially three pieces of information
will be needed;' They are:v

1. Benzene concentrations in the vicinity of sources,

2. Estimates of the population living in the vicinity of

the sources, and
3. A risk rate coefficient which relates leukemia incidence
to benzene exposure levels.

ftems 1 and 2 are being developed by Stanford Research Institute (SRf)
in conjunction with SASD. A draft of these estimates was submitted to EPA
on July 29, 1977, and has been reviewed internally with a final scheduled
to be completed by early September. Item 3, the risk rate coefficients, are
being developed by ORD's Cancer Assessment Group (CAG). The CAG's coefficients
are to be applied to SRI exposure estimates to obtain total incidence. A
draft of this integrated estimate is scheduled to be available for review
by EPA's Science Advisory Board and the interested public by mid-September.
Incorporated in the draft will be a review of the toxicity of benzene
inhalation being conducted by Dr. Leonard Goldstein of New York University.

Following review and comment, a final report will be made available
to the public by November 1977. By m%d—December 1977, recommendations wi]].
have been made as to which sources of benzene emissions should be controlled

and the extent of control needed to reduce incidences to acceptable levels.
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IV. Methodology
A report of benzene emissions has been prepared by PEDCa. The report

indicates that benzene emissions can be grouped into seven major source
categories: (1) motor vehicles, principally gasoline fueled; (2) gasoline
marketing; (3) storage of gasoline, crude oil, benzene, and benzene-rich
]iqﬁids; (4) petroleum refineries and other petroleum-related benzene
production facilities; (5) coke ovens; (6) organic chemical manufacture;
and (7) industrial solvent usage. Section 112 (NESHAPS) of the Clean Air
Act will be the principal vehicle for controlling stationary sources,
however, the TSCA or possibly Section 211 of the CAA (fuel additive regulations)
may be a more appropriate vehicle for preventing benzene emissions from
solvent evaporation and gasoline marketing. Where it is necessary to control
only new sources, Section 111 (NSPS) may be an effective vehicle. For hobi]e
and stationary sources, it will be necessary to confirm the magnitude of
reported emissions as well as the effectiveness of control devices in removing
benzene. OSHA regulations governing the workplace are expected to reduce
the health risk to the general public, possibly obviating the need for EPA
regulations in some instances.

Until the health risk assessment is completed, it won't be bossib]e to
discount any significant source. Each area will be investigated ﬁnti] such

time as it is shown that it does not present a significant health risk.
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Mobile Sources

Gasoline-powered motor vehicles are estimated to represent about 80
percent of current benzene emissions; the bulk of this total is released
from the tail pipe, the remainder from evaporative losses. Though they
are the largest sources both in terms of numbers as well as total emissions,
their resulting impact on atmospheric levels because of being so geographically
dispersed, is considered to be significantly smg]]er than many other sources
of béniene. Recent modeling for Center City and highway benzene concentrations
_ usiﬁé a variety of scenarios most favorable to étmospheric loading demonstrate
that the impacts of benzene from motor vehicles are generally much lower than
from certain stationary sources.

Diesel-powered motor vehitles are not believed to be a large source of
benzene.

Available information suggests that oxidation catalysts provide 50 to
90 percent reductions in tail pipe benzene. Thus, the replacement of older
models with caté]yst—equipped vehicles should reduce benzene emissions but
the increment is uncertain as is the resultant health risk. The effectiveness
of exhaust controls should be quantified with consideration given to any
anticipated modifications in catalysts, engine designs and gasoline composition.
Evaporation controls also should tz analyzed for benzene effectiveness.

It has been postulated that most of the tail pipe benzene results from
benzene itself in the gasoline. However, tail pipe benzene also could be
the product of dealkylation of toluene and other aromatic hydrocarbons and
from reactions of other fuel components. As a result of removing tetrathyl
lead from gasoline, it is expected that the aromatics including benzene will
increase over current levels. If catalysts and/or other tail gas technologies

are effective in oxidizing benzene, increases in fuel aromatics may not be
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important. The point has to be investigated.

Depending on results of these investigations, several courses of action
are possible: (1) no action if current tail pipe and evaporative technologies
are effective for benzene; (2) modifications of tail pipe and/or evaporative
control programs if investigations show that modifications are practicable
and necessary to protect the public health; (3) establishing limits for benzene
in gasoline through TSCA or fuel additives regulations; and (4) 1imiting the
content of benzene-forming aromatics in gasoline motor fuels either through
TSCA or fuel additives regulations. - _

A decision to 1imit benzene or total aromatics in gasoline will impact
on EPA actions to control the storage and marketing of gasoline.

Gasoline Marketing

Benzene emissions from the several transfer points in the gasoline marketing
chain are less than one percent of nationwide emissions, however, the exposure

levels at terminals and service stations may reoresent a sianificant health risk .

Consideration will be given to two alternatives; namely, limiting benzene
levels in gasoline and controlling transfer points 1inthe marketing chain.
As differentiated from the motor vehicle program, this effort would be
concerned only with benzene, not with-other aromatics which might form benzene
in the engine.

A contract study is being initiated to analyze the cost and technical
feasibility of removing benzene from gasoline blending stocks. At
the same time, available control technology is being reviewed for
the major marketing emission sources which are bulk terminals, bulk plants,
and service stations (tank loading and vehicle fueling). The two alternatives

will be evaluated in light of the respective health risk assessment.
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Guidance documents for marketing and storage facilities are being
prepared to assist States in oxidant control programs. Under these
programs, regulations are being promulgated; in some instances, controls
are already being operated. While designed for total hydrocarbons. the
controls will also reduce benzene emissions.

Storage

Estimated benzene emissions from the storage of gasoline and benzene
ére Jess than 0.2 percent of the ﬁationwide total. Losses from | 3
crude o1l storage and transport are virtually unknown. O0AQPS has promulgated
new source performance standards for the storage of gaso1%ne, crude and other
petroleum liquids of greater than 1.5 psia vapor pressure. Many States have
jncorporated similar requirements in SIP's. OAQPS is currently reviewing
the storage tank NSPS and plans to propose a revision in late 1977 which
would reduce emissions of all hydrocarbons including benzene. An evaluation
will be conducted to determine the benzene effectiveness of current and impfovéd
control techniques for gasoline and crude storage tanks. In the case of
gasoline, it may be preferable to limit benzene levels through TSCA or Section 211
rather than NESHAPS. For crude o0il storage the need for Section 112 standards
would be expected to hinge on benzene.1evels.

For the storage of benzene and benzene-rich liquids, OAQPS will evaluate
pressurized tanks, and vapor reco?ehy equipment which has been used with toxic
liquids to some degree. It would appear probable that regulations for the storage:
of benzene and benzene-rich 1iquids will be promulgated under Section 112.

Petroleum Refineries and Related Benzene Production Facilities

The bulk of our current benzene supply is extracted from refinery reformer

. N . !
streams. Benzene is also present in other refinery process streams, most of which

are gasoline blending components. Principal processing facilities will be reviewed
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with the aim of establishing Section 112 standards for emission points as
well as fugitive sources (pumps, valves, etc.) and waste disposal. Section
112 standards will be needed for the transfer and handling of benzene,
particularly the loading of trucks, barges, and rail cars.
Coke Qvens

Under a separate development plan, Section 112 standards are planned
for-che ovens. These will apply to carcinogenic emissions which include
benzene as well as other organic pollutants; they are expected to obviate
the.ﬁeed for specific benzene NESHAPS.

Organic Chemical Manufacture

Large quantities of benzene are used as a raw material in the manufacture
of organic chemicals such as maleic anhydride, ethylbenzene, nitrobenzene,
cyclohexane, chlorobenzenes and others. Benzene is emitted principally from
reactor exhaust vents, as fugitive leaks and during storage and handling
operations. Control already has been accomplished to some degree through

State and local regulation, and because benzene is a valuable commodity.

A fundamental part of EPA's benzene effort was initiated in March 1977
as the Synthetic Organic Chemical Manufacturing Industry Study. This is
a three year study to develop control technology guidelines and new source
performance standards for the synthetic organic chemical manufacturing industry.
Available control technologies are to be identified for major vents,
sources of fugitive emissions, storage and handling operations, and secondary
sources of emissions such as waste disposal. Regulations for velatile organics ,
(oxidant precursors) will likely require add-on control devices for process

vents, process changes to reduce or eliminate those vents, and equipment and
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operating procedure changes to minimize losses of benzene. A1l of the processes
which are suspect major benzene emitters are included in the initial portibn

of the study. Thus, all major benzene using processes are now or will shortly
be under investigation. These findings will be used to develop Section 112
standards where appropriate.

Solvent Usage

Available information indicates that much of the solvent benzene in surface
coatings, rubber and plastics manufacture, and pharmaceutical preparation has
already been reduced by voluntary actions of users. OSHA has proposed a limit
of 1 percent benzene for solvents used in the workplace, dropping to 0.1 percent
after one year. Testimony at recent OSHA hearings indicated that the 0.1 percent
level may not be practicable. OAQPS will investigate principal users of benzene
or solvents in which benzene appears as a major constituent. Should the OSHA
limits be promulgated, it is quite possible that no further action by EPA will
be necessary to protect the public health. Close coordination with OSHA will
be established and solvent usage outside the workplace will be investigated.

The Consumer Products Safety Commission has been petitioned to limit
benzene levels in consumer products. Should this agency take action under
the Federal Hazardous Products Act, EPA regulations in the area may not be
necessary. EPA could 1imit benzene levels in consumer products under TSéA.

In summary, it is not anticipated at this time that Section 112 siaﬁdards

will be necessary or appropriate for many users of industrial solvents.

V. Internal Participation

Intra-agency coordination will be achieved through a Working Group which
will include representatives of affected programs. In addition to the Working

Group, close coordination will be maintained between the lead office, OAQPS,
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and key programs. Because of its occupational health program for benzene,
OSHA will be requested to participate in the Working Gfoup. Invitations
will also be tendered to CPSC, NIOSH, and FDA all of which have interest
in benzene emissions. A

A. MWorking Groué

1. OAWM
a. OAQPS

(1) SASD - lead office - heaith risk assessment,
coordination of mobile source aspects and OSHA
coordination. | i

(2) ESED - lead office - regulation development
and promulgation.
(3) MDAD - modeling and statistical evaluation.
(4) CPDD - implementation guidance.
b. MSAPC - Support re mobile source emissions.

2. OTS - Interface and if necessary prepare regulations govérning

benzene levels in solvents and gasoline.

3. Department of Labor/OSHA - Interagency coordination.

4. DHEW/National Institute of Occupational Safety and Health -
Interagency cooperation. ]

5. Consumer Products Safety Commission - Interagency cooperation.

6. Food and Drug Administration - Interagency cooperation.

7. ORD
a. IERL - technology development and source assessment.
b. OHEE - health risk information.
c. EMSL - measurements and instruments.
d. ESRL - atmospheric chemistry.
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9.
10.
1.
12.
13.
14,
15.
16.
17.

-12 -
OWHM

" EGD - interface effluent guidelines.

OE - representative.

OPE - representative.

OFA - representative.

0GC - representative.

Region III - representative.'!
Region VI - representative.
Region IX - representative.
ORIO - representative.

OPA - repressentative.

B. Other Coordination

Outside the Working Group, close coordination wi]] be maintained

between OAQPS elements, ORD, and OTS in preparing the HRA. In the development

of standards, OAQPS will work closely with OSHA, NIOSH, CPSC, and FDA and will

interface with OTS and MSAPC to the extent that other types of standards besides

NESHAPS are deemed necessary.

C. Resources, man-hours

1.
2.

Hea]tﬁ Risk Assessment

Preparation of Section 111, 112,
211, or TSCA regulations

Proposal, review of comments and
promulgation of regulations

In-House  Contract
4,000 ;
12,700 9,500 man-hours
($300,000)
20,000
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VI. External Participation

A. Public Participation

The public will have the opportunity to participate in the health risk
assessment and rulemaking at several stages. By announcement on June 8,
1977, the Agency solicited information on health effects and ambient
concentrations of benzene; background information was cited in the announce-
ment and an EPA contact was identified as a source of further information.

A public meeting of the Science Advisory Board (SAB) will be announced in

the Federal Register and all interested parties will be invited to participate

insofar as is feasible. Prior to proposal of standards, open meetings of

the National Air Pollution Control Techniques Ad?isory Committee (NAPCTAC)
will be conducted; again the public will be welcome to participate. A public
hearing will be conducted within 30 days after regulations are proposed; all
interested parties will be given the opportunity to participate. ESED will
prepare responses to comments on the proposed regulations and publish them

at the time the regulations are promulgated.

B. Technical and Scientific Review

ORD will coordinate review of the health risk assessment by the SAB. Information
relevant to health effects of benzene and the exposure from significant sources
will be reviewed. SAB review is expected to provide much of the info;mﬁtion
on which to base a decision as to the need for Section 112 standards.

Review by industry will occur throughout the standards development
process. Operators of affected facilities and trade unions including the 011
Chemical and Atomic Workers as well as process designers and control equipment
manufacturers will be asked to provide information and comment during the

data gathering period prior to proposal. Frequent meetings are anticipated
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with affected industries, trade associations, and unions. In addition,
affected industries will have ample opportunity to provide comments at
the several public meetings which are planned.
Environmental groups that include the National Resources Defense
Council, the Environmental Defense Fund, and the Sierra Club will be
sént copies of pertinent information documents and announcements of public
meetings and will be invited to participate in the development of regulations.

C. Government Agency Review

Coordination with State and local control agencies will be handled through
EPA's regional offices, principally by distribution of draft regulations and
supporting documents. Proposed standards will also be reviewed with two broad
based control agency groups, the State and Territorial Air Pollution Program
Administrators (STAPPA) and the Association of Local Air Pollution Control
Officials (ALAPCO). Additionally, ORIO will coordinate review with organizations
of elected State and local officials. With the assistance of the Office of
Legislation, key congressional staff have been identified (Aitachment A); they
will be sent pertinent documents and anhouncements of hearings. Other Federal
agencies such as the National Cancer Institute will have an opportunity to comment
before standards are proposed. As noted earlier, OSHA, NIOSH, CPSC, and FDA

will be included in the Working Group.

VII. Significant Impacts

The SSEIS for each tentative standard will discuss the impact of benzene
regulations on the environment, the economy, and the nation's energy consumption.
Significant impacts will be reviewed internally and at all major external review

sessions. ’
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As with most volatile organics (VOC), air pollution controls cause few
other air pollutants and little or no water pollution or solid wastes. In
many instances, process modifications and stack gas treatment will recover
benzene and possibly other VOC. In some cases, benzene will have to be
incinerated with or without heat recovery; the impact of resulting nitrogen

oxides will be evaluated.

Benzene treatment processes may yield organic liquids which can't be reused
fn the process. While these are potential water pollutants, they often can be
further processed for by-product recovery or incinerated without impacting
1iquid effluents. Where liquid wastes are anticipated, the feasibility of
effluent restrictions will be investigated with OWHM.

The greatest economic and energy impacts are likely to be encountered
where benzene is released in dilute streams or from large numbers of small
sources such as service stations. Energy requirements, costs, and economic

impact of control alternatives will be assessed in developing regulations.

VIII. Issues

Many issues are expected to concern the interpretation of health effects
information and the degree to which the health risk supports control of specific
sources. Wherever fhere is a large cost increment of one alternative over
another, EPA can expect to be challenged on the grounds that a less stringent
standard may provide an ample margin of safety. Conversely, almost any eﬁiséion
1imitation could be challenged on the premise that no level short of zero
exposure is acceptable for a presumptive human carcinogen.

Besides the overall problem of weighing health risks, specific issues
are as follows:

1. Since benzene is a presumptive human carcinogen, can any emissions

be permitted?
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2. Whether restrictions for industrial plants have to be based on site-
specific exposure levels or can be based on typical plant configurations and
population exposures.

3. Whether emissions from all suspect major sources can be determined
with sufficient precision to provide a realistic assessment of the health risk.

4, Whether EPA or other Federal agencies have authority to regulate

benzene or other air pollutant emissions from mobile transport vehicles.

5. HWhether the owner/operator of a terminal, bulk plant, or service
station can or should be held responsible for excessive emissions caused
by inadequate design or operation of the receiving or delivering vessel.
The latter are mobile sources.
6. Whether it is more reasonable to remove benzene from gasoline than
to control emissions at the many bulk plants, terminals,'and service stations
throughout the nation.
7. Whether the hazard of benzene from using gasoline as a solvent and
in boats, lawnmowers, etc. is sufficient to warrant benzene removal irrespective
of the service station health risk.
8. Gasoline marketing control requirements for benzene may conflict
with applicable safety codes and régu]ations of weights and measures authorities.
9. While OSHA or Consumer Products Safety Commission regulations may
Timit benzene to acceptably low levels, EPA would have no control over fheir

enforcement. Should EPA enact parallel regulations in these areas?
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ATTACHMENT A

SEND PERTINENT TECHNICAL DOCUMENTS AND
ANNOUNCEMENTS OF PUBLIC MEETINGS

Dr. Radford Byerly

Science Consultant

Subcommittee on the Environment and the Atmosphere
House Science and Technology Committee

Washington, D. C. 20515

Mr. Michael Brownlee

Professional Staff Member

Senate Committee on Commerce, Science and Transportation
Washington, D. C. 20510

Dr. David Blumenthal

Professional Staff Member

Subcommittee on Health and Scientific -Research
Committee on Human Resources

Washington, D. C. 20510

Mr. Richard Oshlo

c/o Senator Culver

344 Russell Senate Office Building
Washington, D. C. 20510

Karl Braithwaite

Professional Staff Member

Senate, Environment and Public Works Committee
5231 Dirksen

Washington, D. C. 20510

Kathy Cudlip

Minority Council

Senate Committee on the Environment and Public Works
4210 Dirksen .

Washington, D. C. 20510

Jeff Schwartz !

Council

House Interstate and Foreign Commerce Committee
2145 Rayburn

Washington, D. C. 20515

Steve Connolly

Staff Associate, Subcomm1ttee on Health and the Environment
House Interstate and Foreign Commerce Committee

2424 Rayburn Building

Washington, D. C. 20515

A-1
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SEND ANNOUNCEMENTS OF PUBLIC MEETINGS AND
NOTE AVAILABILITY OF TECHNICAL DOCUMENTS

Mr. David Clement

Minority Staff Counsel

Subcommittee on the Environment and the Atmosphere
House Science and Technology Committee

Washington, D. C. 20515 _

Mr. Lowell Dodge

Professional Staff Member

Subcommittee on Oversight and Investigations

House Committee on Interstate and Foreign Commerce
Washington, D. C. 20515

Mr. Gerald Kovach

Minority Staff Counsel

Senate Committee on Commerce, Science and Transportation
Washington, D. C. 20510

Miss Kathleen Korpon

Subcommittee on Resources Protection

Senate Committee on Environment and Public Works
Washington, D. C. 20510

Mr. Kevin Cornell

Legislative Counsel, Senator Gary Hart
254 Russell

Washington, D. C. 20510
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