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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 61 

[AD-FRL-3620-4) 

RIN 2060-AC41 

National Emission Standards for 
Hazardous Air Pollutants; Benzene 
Emissions From Malelc Anhydride 
Plants, Ethylbenzene/Styrene Plants, 
Benzene Storage Vessels, Benzene 
Equipment Leaks, and Coke By
ProdLlct Recovery Plants 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule. 

SUMMARY: On December 8, 1987, the DC 
Circuit Court granted the EPA's motion 
for a voluntary remand of the benzene 
equipment leaks standards and the 
withdrawal of proposed standards for 
maleic anhydride and ethylbenzene/ 
styrene (EB/SJ process vents and 
benzene storage vessels in light of the 
same court's recentdecision on the vinyl 
chloride standards (Natural Resources 
Defense Council, Inc. v. EPA, 824 F.2d at 
1146 (1987)) (hereafter referred to as 
Vinyl Chloride). On July 28, 1988 (53 FR 
28496), EPA proposed four policy 
approaches that could be used in setting 
national emission standards for 
hazardous air pollutants (NESHAP) 
under section 112 of the Clean Air Act 
(CAA), and that would be consistent 
with the court's decision in Vinyl 
Chloride. The proposal included the 
application of each of the policy 
approaches to the four benzene source 
categories in the remand, plus an 
additional category, coke by-product 
recovery plants. 

This Federal Register notice 
announces the EPA's final decision on 
the policy approach for setting NESHAP 
that is consistent with the requirements 
of Vinyl Chloride. This notice also 
promulgates final rules under section 
112 for benzene emissions from coke by
product recovery plants (40 CPR part 61 
subpart L) and benzene storage vessels 
(40 CFR part 61 subpart Y); and it 
presents the EPA's final decisions to 
require no additional control of benzene 
equipment leaks beyond the 
requirements of 40 CFR 61 Subpart J, 
and not to regulate benzene emissions 
from EB/S and maleic anhydride 
process vents. This notice also responds 
to comments on the proposed policy 
approaches and the standards proposed 
under each approach. 
EFFECTIVE DATE: September 14, 1989. 
Under section 307(b)(1) of the CAA, 
judicial review of NESHAP is available 

only by filing a petition for review in the 
United States Court of Appeals for the 
District of Columbia Circuit within 60 
days of today's publication of these 
rules. Under section 307(b)(2) of the 
CAA, the requirements that are the 
subject of today's notice may not be 
challenged later in civil or criminal 
proceedings brought by EPA to enforce 
these requirements. The incorporation 
by reference of certain publications in 
these standards is approved by the 
Director of the Office of the Federal 
Register as of September 14, 1989. 
ADDRESSES: Background Jnfo1mation 
Document. A background information 
document (BID) summarizing and 
responding to legal comments afld 
technical comments on the benzene 
source categories and risk assessment 
may be obtained from the U.S. EPA 
Library (MD-35), Research Triangle 
Park, North Carolina 27711, telephone 
(919) 541-2777. Please refer to "Benzene 
Emissions from Coke By-Product 
Recovery Plants, Benzene Storage 
Vessels, Equipment Leaks, and · 
Ethylbenzene/Styrene Process Vents
Background Infcirmatfon·and Responses 
to Technical Comments'for 1989 Final 

·Decisions," (Publication No. EPA-450/3-
89-31). 

Dockets. Docket No. OAQPS 79-3 
(Part I) contains information considered 
in determining health effects, listing, and 
regulating benzene and general public 
comments on the proposed policy 
approaches. Docket No. A-79-16 
_contains supporting information used.in · 
the development of the standards for 
coke by-product recovery plants, Docket 
No. A-79-27 contains supporting 
information used in the development of 
the standards for benzene equipment 
leaks, Docket No. A-80-14 contains 
supporting information used in the 
development of the standards for 
benzene storage vessels, and Docket 
Nos. OAQPS 79-3 (Part II) and A-79-49 
contain supporting information on 
maleic anhydride process. vents and EB/ 
S process vents, respectively. These 
dockets are available for public 
inspection and copying between 8:00 
a.m. and 3:30 p.m., Monday through 
Friday, at the EPA's Air Docket, Room 
M-1500, First Floor, Waterside Mall, 401 
M Street, SW., Washington, DC. A 
reasonable fee may be charged for 
copying. 

• 

FOR FURTHER INFORMATION CONTACT: 
For information specific to coke by
product recovery plants or benzene 
storage vessels, contact Ms. Gail Lacy at 
(919) 541-5261, Standards Development 
Branch, Emission Standards Division 
(MD-13), U.S. Environmental Protection 
Agency, Research Triangle Park, North 

Carolina 27711. For information specific 
to benzene equipment leaks, EB/S 
process vents, or maleic anhydride 
process vents, contact Dr. Janet Meyer, 
at the above address, telephone number 
(919) 541-5254. For information 
concerning the general policy contained 
in this notice, contact Mr. Fred Dimmick, 
at the above address, telephone number 
(919) 541-5625. For information 
concerning the health effects of benzene 
and the risk assessment, contact Mr. 
Robert Kellam at (919) 541-5647, 
Pollutant Assessment Branch, Emission 
Standards Division (MD-13), at the 
above address. 
SUPPLEMENTARY INFORMATION: The 
information presented in this preamble 
is organized _as follows: 
I. Summary of Decisions 

Overview 
Background 
Selection of Approach 
Maleic Anhydride Process Vents 
Ethylbenzene/Styrene Process Vents 
Benzene Storage Vessels 
Coke By-Product Recovery Plants 
Benzene Equipment Leaks 

D. Background 
Regulatory Background 
Public. Participation 
Legal Framework Under Vinyl Chloride 

Ill. Application of Policy to Benzene Source 
Categories 

Introduction 
Ethylbenzene/Styrene Process Vents 
Benzene Storage Vessels 
Coke By-Product Recovery Plants 
Benzene Equipment Leaks 

IV. Significant Comments and Responses and 
Changes . . · 

Legal Comments and Responses 
Policy-Related.Comments and Responses 
Risk Assessment Comments and 

Responses 
Technical Comments, Responses, and 

Changes 
V. Detailed Summary of Final Standards and 

Impacts · 
Coke By-Product Recovery Plants 
Benzene Storage Vessels 

VI. Administrative 
Paperwork Reduction Act 
Regulatory Flexibility Act 
Docket 
Miscellaneous 

VII. List of Subjects in 40 CFR Part 61 

I. Summary of Decisions 

Overview 

This section provides a description of 
the EPA's approach for the protection of 
public health under section 112. In 
protecting public health with an ample· 
margin of safety under section 112, EPA 
strives to provide maximum feasible 
protection against risks to health from 
hazardous air pollutants by (1) 
protecting the greatest number of 
persons possible to an individual 
lifetime risk level no higher than 
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approximately 1· in 1 million and (2) which costs, feasibility, and other 
limiting to no higher than approximately : relevant factors in addition to health 
1in10 thousand the estimated risk that may be considered .. ·.·· ·' 
a person living near a plant would have The four proposed approaches were 
if he or she were exposed to the designed to provide for consideration of 
maximum pollutant concentrations for a variety ofhealth risk measures and 
70 years. Implementation of these goals information in the first step analysis 
is by means of a two-step standard- under the Vinyl Chloride decision-'-the 
setting approach, with an analytical first determination of "acceptable risk." 
step to. determine an: '.'acceptable risk" . Included in the alternative approaches 
·that considers all health'inforination; .- . were three that consider only a single · 
including risk estimation uncertii.inty,. health risk measure in the first step: (1) 

-and-includes· a· presumptive limit on .Approach B, which considers-only total 
maximum·individual lifetime risk (MIR) , • cancer incidence with 1 case per year 
of approximately 1in10 thousand. A~--· (case/year) as the limit for.acceptability; 
second step follows:in which the actual· (2) Approach C,-which considers only 
standard is set at ·a level that provides the maximum individual risk ("MIR';) 
"an ample inargin of safety" in with a limit of 1 in 10 thousand for 
consideration of all health information, acceptability; and (3) Approach D, 
including the number of persons at risk wnich considers. only-the.maximum . 
levels higher than approximately 1 in 1 individual risk .with 1 in-:1 million as the 
million, as well as other relevant factors limit. The fourth approach, Approach A, 
including costs and economic impacts, was a case-by-case approach that 
technological feasibility, and other considers all he.alth risk measures, the 
factors relevant to each particular uncertainties associated with them, and 
decision. Applying this approach to the other health information. . ., 
five benzene source categories in In.the seem~~ step, setting !J.n '_'ample 
today's notice results in controls that margin of safety", each of-the four 
protect over 99 percent of the persons -approaches ~°-uld consider _all h_ealUl .. 
within 50 kilometers (km) of these · risk and other information, uncertainties . 
sources at risk levels· no higherthan associated wfth the health estimates, as 
approximately 1 in 1 milH~m. . well as cost's, feasibility, and other 

A principle that accomp(!nies these factors wh.fi::h may be relevant in · · . 
·numerical goals is that while the Agency, . particular cases. The propo&ai solicited 
can establish them as fixed numbers, the comment on each of the approaches as ·. 
state of the art of risk assessment does well as~otper approaches for ' . 
. not enable numerical risk estimates to implemen~irig the Vinyl Chloride 
be made with comparable confidence. decision (53 FR28511-28532). The 
Therefore, judgment must be used in Agency ·received many public comments 
deciding how numerical risk estimates on the approaches from citizen's groups, 
are considered with respect fo these companies and in~iistry tra,de groups, 
goals. As discussed below, uncertainties State and local governments, and 
arising from such factors as the lack of "individuals. Most ·i.f the c9m,!Ilents . 
knowledge about the biol0gy of cancer supported either Approach j\ or D, with 
causation and gap~in pa ta qmsthe . little comment in"inipport ·of Approach B 
weighed alongwfth other public health~ or C. ·· · ·" 
considerations. Many_'of the fac~ors ·are Selection of Approach .. _ 
not the sanie for differertf polluta.nts,' or' · 
for different source categories. . Based on tbe comments and the 

record develop.ed in the rulemaking, · 
Background EPA has selected an approach, based on 

· On July 28, 1988, EPA proposed Approaches A and C but also ·. 
decisions on standards urider Section incorporating considetatiori of incidence· 

· "·112 for five source categories of · from Approach B and consideration of· 
.·:benzene. A principal aspect of the health ·protection· for the general 
· proposal, and the basis for the proposed.. population on the order of 1 in 1 million 
decisions on the source categories, were· from Approach D. Thus, in-the first step 
four proposed approaches for decisions · of the Vinyl Chloride inquity, EPA will 
under Section 112 as mandated by the consider the extent of the estimated risk 
DC Circuit's decision in NRDC v. EPA, were an individual exposed to the 
824 F.2d at 1146 (1987) (the "Vinyl maximum level of a p·ollutant for a 
Chloride" decision). The Vinyl Chloride lifetime ("MIR"). The EPA will generally 
decision required the Administrator to presume thatif the risk to that 
exercise his judgment under Section 112 individual is no higher than · • · 
in two ·steps: 'first, a determination of a approximately 1 in 10 thousand; that· 

· "safe!' or "acceptable~· level of risk · risk level is considered acceptable and 
considering only.health factors, followed EPA then considers the other htialth and 
by a second step to set a standard that risk factors.to complete an overall· 
provides an "ample margin of-safety", in judgment on acceptabilitl:'. The 

presumptive level provides a benchmark 
for judging the acceptability of 
maximum individual risk ("MIR"), but 

. does not constitute a rigid line for 
making that determination. 

The Agency recognizes that · 
consideration of maximum individual 
risk ("MIR")-the estimated risk of 
conttacting cancer following a lifetime 
exposure at the maximum, modeled 
long-term ambient concentration of a 
pollutant-must take into account the 
strengths and weaknesses of this 
measure of risk. It is an estimate of the 
upperbound of risk based on 
conservative assumptions, such as 
continuous exposure for 24 hours per 
day for 70 years. As such, it does not 
necessarily. reflect the true risk, but 
displays a conservative risk level which 
is an tipperbound that is unlikely to be' 
exceeded. The Administrator believes 
that an MIR of approximately 1 in 10 
thousand should ordinarily be the upper 
end of the range of acceptability. As 
risks increase above this benchmark, · 
they become presumptively less 
acceptable under section 112; and would 
be weighed with the other health risk 
measures and information in making an 
overall judgment on acceptability. Or, 

." the Agency may find, in a particular 
case, that a risk tha~ includes MIR less 
than the presumptively acceptable level · 
is unacceptable in the light of other 
health risk factors . 

In establishing a presumption for MIR, 
rather than a rigid line for acceptability, 
the Agency intends to weigh it with a 
series of other health measures and 
factors. These include the overall 
incidence of cancer or other serious 
health effects within the exposed 
population, the numbers of persons 
exposed within each individual lifetime 
risk range and associated incidence 
within, typically, a 50 km exposure· 
radius around facilities, the science 
policy assumptions and estimation 

. uncertainties associated with the .risk 
measures, weight of the scientific , 
evidence for human health effects,. other.: 
quantified or unquantified health ·effects, 
effects due- to co-location of facilities, 
and co-emission of pollutants. 
· The EPA also considers incidence (the· 
numbers of persons estimated to suffer 
cancer or other serious health effects as 
a result of exposure to a pollutant) to be 
an important measure of the health risk 
to the exposed population. Incidence 
me·asures the extent of health risk to the . 
exposed population as a whole, by 
providing an estimate of the occurrence 
of cancer or other serious health effects 
iri the exposed population. The EPA 
believes that even if the MIR is low, the 
overall risk may be unacceptable if 
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significant numbers of persons are 
exposed to a hazardous air pollutant. 
resulting in a significant estimated 
incidence. Consideration of this factor 
would not be reduced to a specific limit 
or range, such as the 1 case/year limit 
included in proposed Approach B, but 
estimated incidence would be weighed 
along with other health risk information 
in judging acceptability. 

The limitations of MIR and incidence 
are put into perspective by considering 
how these risks are distributed within 
the exposed population. This 
information includes both individual 
risk, including the number of persons 
exposed within each risk range, as well 
as the incidence associated with the 
persons exposed within each risk range. 
In this manner, the distribution provides 
an array of information on individual 
risk and incidence for the exposed 
population. 

Particular attention will also be 
accorded to the weight of evidence 
presented in the risk assessment of 
potential human carcinogenicity or other 
health effects of a pollutant. While the 
same numerical risk may be estimated 
for an exposure to a pollutant judged to 
be a known human carcinogen. and to a 
pollutant considered a possible human 
carcinogen based on limited animal test 
data, the same weight cannot be 
accorded to both estimates. In 
considering the potential public health 
effects of the two pollutants, the 
Agency's judgment on acceptability, 
including the MIR. will be influenced by 
the greater weight of evidence for the 
known human carcinogen. 

In the Vinyl Chloride decision. the 
Administrator is directed to determine a 
"safe" or "acceptable" risk level. based 
on a judgment of "what risks are 
acceptable in the world in which we 
live." 824 F.2d at 1165. To aid in this 
inquiry, the Agency compiled and 
presented a "Survey of Societal Risk" in 
its July 1988 proposal {53 FR 28512-
28513). As described there, the survey 
developed infonnation to place risk 
estimates in perspective, and to provide. 
background and context for the 
Administrator's judgment on the 
acceptability of risks "in the world in 
which we live." Individual risk levels in 
the survey ranged from 10-1 to w-1 

(that is, the lifetime risk of premature 
death ranged from.1 in 10 to 1 in 10 
million), and incidence levels ranged 
from less than 1 case/year to estimates 
as high as 5,000 to 20,000 cases/year. 
The EPA concluded from the survey that 
no specific factor in isolation could be 
identified as defining acceptability 
under all circumstances, and that the 
acceptability of a risk depends ·on 

consideration of a variety of factors and 
conditions. However, the presumptive 
level established for MIR of 
approximately 1 in 10 thousand is within 
the range for individual risk in the 
survey, and provides health protection 
at a level lower than many other risks 
common "in the world in which we 
live." And, this presumptive level also 
comports with many previous health 
risk decisions by EPA premised on 
controlling maximum individual risks to 
approximately 1 in 10 thousand and 
below. 

In today's decision, EPA has selected 
an approach based on the judgment that 
the first step judgment on acceptability 
cannot be reduced to any single factor. 
The EPA believes that the level of the 
MIR, ·the distribution of risks in the 
exposed population, incidence, the 
science policy assumptions and 
uncertainties associated with the risk 
measures, and the weight of evidence 
that a pollutant is harmful to health are 
all important factors to be considered in 
the acceptability judgment. The EPA 
concludes that the approach selected 
best incorporates all of this vital health 
information, and enables it to weigh 
them appropriately in making a 
judgment. In contrast, the single 
measure Approaches B, C, and D, while 
providing simple decisionmaking 
criteria. provide an incomplete set of 
health information for decisions under 
section 112. The Adminish•ator believes 
that the acceptability of risk under 
section 112 is best judged on the basis of 
a broad set of health risk measures and 
information. As applied in practice, the 
EPA's approach is more protective of 
public health than any single factor 
approach. In the case of the benzene 
sources regulated here, more than 99 
percent of the populatiori living within 
50 km would be exposed to risks no 
greater than approximately 1in1 
million; and. the total number of cases of 
death or disease estimated to result 
would be kept low. 

Under the two-step process specified 
in the Vinyl Chloride decision, the 
second step determines an "ample 
margin of safety," the level at which the 
standard is set. This is the important 
step of the standard-setting process at 
which the actual level of public health 
protection is established. The first step 
consideration of acceptability is only a 
starting point for the analysis, in which 
a floor for the ultimate standard is set. 
The standard set at the second step is 
the legally enforceable limit that must 
be met by a regulated facility. 

Even though the risks judged 
"acceptable" by EPA in the first step of 
the Vinyl Chloride inquiey are already 

low, the second step of the inquiry, 
determining an "ample margin of 
safety," again includes consideration of 
all of the health factors, and whether to 
reduce the risks even further. In the 
second step, EPA strives to provide 
protection to the greatest number of 
persons possible to an individual 
lifetime risk level no higher than 
approximately 1 in 1 million. In the 
ample margin decision, the Agency 
again considers all of the health risk and 
other health information considered in 
the first step. Beyond that information, 
additional factors relating to the 
appropriate level of control will also be 
considered, including costs and 
economic impacts of controls, 
technological feasibility, uncertainties, 
and any other relevant factors. 
Considering all of these factors, the 
Agency will establish the standard at a 
level that provides an ample margin of 
safety to protect the public health, as 
required by section 112. Application of 
this approach to the five source 
categories under consideration in this 
rulemaking is summarized in the 
following discussions. 

Maleic Anhydride Process Vents 

Summary of Decision: Benzene is no 
longer used in the manufacture of maleic 
anhydride because all plants in the 
industry have converted their process 
equipment to the more economical n
butane feed process. Thus, all benzene 
exposure from this industry has been 
eliminated, and no Federal regulation is 
needed. Maleic anhydride plants are, 
therefore, not discussed in the remaining 
sections of this notice. 

Ethylbenzene/Styrene Process Ve11ts 

Summary of Decision: The existing 
level of control is judged to provide an 
ample margin of safety. Under existing 
State requirements, overall current 
emissions have been reduced 98 percent 
or more from uncontrolled levels. The 
present level of emissions are estimated 
to present an MIR of 2 in 100 thousand 
and a total nationwide incidence of 
about 1 case every 300 years {0.003 
case/year). Levels of benzene reported 
to produce noncancer health effects are 
at least three orders of magnitude above 
the exposures comparable to the MIR. 

Most people exposed to benzene from 
these sources are exposed to very low 
risk levels. Specifically, the risk 
estimates show: {1) About 600 people 
are exposed to risk levels of about 1 in 
100 thousand reflecting 1 cancer case 
every 5,000 years {0.0002 case/year) and 
(2) at least 90 percent of the population 
modeled to 20 km {about 400,000 people) 

· is exposed to risk levels of less than 1 in 
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1 million, reflecting about 1 cancer case 
every 300 years (0.003 case/year). It is 
anticipated that if modeling were 
conducted to a 50 km radius, the 
percentage of the exposed population at 
nsks of less than 1 m 1 million would be 
at least 99. Further reductions would 
proVIde only negligible additional nsk 
and ennssion reductions (less than 1 
percent additional control) and would 
cost approxunately $0.2 million per year 
(1982 dollars), which would be about the 
same m 1988 dollars. 

Benzene Storage Vessels 

Summary of Dec1s10n: In proVIding an 
ample margm of safety for this source 
category, the final standards require 
effective controls on storage vessels not 
already controlled. The final standards 
would reduce nationwide benzene 
emissions by an estimated additional 20 
to 60 percent beyond the baseline level, 
which already includes emission 
reductions for most storage vessels. The 
MIR after application of the standards is 
estimated to be 3 m 100 thousand. This 
reflects a reduction from an MIR range 
of between 4 m 100 thousand and 4 m 10 
thousand without the standards. The 
estimated cancer mc1dence would be 
reduced from the range without the 
standards of 1 case every 10 to 20 years 
(0.1 to 0.05 case/year} to 1 case every 25 
years (0.04 case/ year). Levels of 
benzene reported to produce noncancer 
health effects are at least three orders of 
magnitude above the exposure level 
after an ample margm of safety 1s 
provided by EPA. 

Most people exposed to benzene from 
this source category would be e~posed 
to very low levels. The standards are 
estimated to result m an enuss1on level 
where: (1) No people are exposed to a 
nsk level greater than 1 m 10 thousand, 
(2) about 100,000 people would be 
exposed to a nsk level between 3 m 100 
thousand and 1m1 million, and (3} a 
ma1ority of the modeled population {70 
million people, or greater than 99 
percent} is exposed to a nsk level of less 
than 1 m 1 million. While EPA was 
unable to estimate the cancer mc1dences 
associated with vanous nsk levels for 
this.source category, the cancer 
incidences for the higher nsk levels 
would occur very mfrequently and for 
the lower nsk levels would occur about 
once every 25 years (0.04 case/year). To 
reduce these exposures further, the next 
most effective level of control would 
cost an additional estimated $1.2 million 
per year (1982 dollars} or roughly $1.3 
million m 1988 dollars, but it was not 
chosen because it would not reduce the 
MIR and would reduce the cancer 
mcidence by only 1 case every 100 years 
(0.01 case/year}. 

Summary of the Standards: The final 
standards reqmre control of all new and 
existing vessels with capacities g~eater 
than or equal to 38 cubic meters (m3} 
(10,000 gallons} used to store benzene. 
The standards do not apply to storage 
vessels used for storing benzene at coke 
by-product recovery facilities because 
they are considered under the coke by
product recovery plant standards. The 
standards reqwre use of certam kmds of 
equipment and work practices for each 
type of benzene storage vessel. The 
standards require the use of internal 
floating roofs (IFR's) with continuous 
pnmary seals on fixed roof vessels, and 
improvements to fittings (e.g., gaskets}. 
For external floating roof (EFR) vessels, 
secondary seals are required. The 
standards also reqwre penodic 
inspections of the vessel roofs, seals, 
and fittings. Detailed summanes of the 
regulation and changes smce proposal 
are contained in sections IV and V of 
this notice. 

Coke By-Product Recovery Plants 

Summary of Dec1s10n: In proVIding an 
ample margm of safety for this source 
category, the final standards reduce 
.benzene emissions by about 97 percent 
for affected facilities nationwide. The 
Mm after application of the standards 1s 
estimated to be 2 m 10 thousand and the 
cancer mc1dence is about 1 cancer 
incidence every 20 years (0.05 case/ 
year). This reflects significant nsk 
reduction from the MIR of 7 m 1 
thousand and the cancer incidence of 1 
cancer incidence every 6 months (about 
2 case/year) that are estimated to occur 
without the standards. Given estimating 
uncertamties m this case, the MIR level 
after the standards is comparable to the 
EPA's benchmark of approxnnately 1 m· 
10 thousand. As discussed m Section ill 
of this preamble, EPA views this level as 
an overstatement of the actual MIR 
because the emission estimates 
associated with this level are likely to 
be overstated. Levels of benzene 
reported to produce noncancer health 
effects are at least three orders of 
magnitude above the exposure level 
expected after an ample margm of 
safety is provided by EPA. 

Most people exposed to benzene from 
this source category would be exposed 
to very low le.vela. The standards reduce 
emissions to a level where: (1) 
Approximately 100 people would be 
exposed to a nsk level between the 
estimated MIR and· about 1 m 10 
thousand reflecting about 1 cancer 
incidence every 5,000 years (0.0002 
case/year), (2) about 300,000 people 
would be exposed to a nsk level 
between 1 m 10 thousand and 1 m 1 
million reflecting. about 1 cancer 

incidence every 100 years (0.01 case/ 
year), and (3) a ma1ority of the modeled 
population (70 million people, or greater 
than 99 percent} would be exposed to a 
nsk level of less than 1 m 1 million, 
reflecting about 1 cancer incidence 
every 25 years (0.04 case/year}. To 
reduce these exposures to the level 
associated with the next most effective 
level of control would cost an additional 
estimated $6 million per year (1984 
dollars}, which would be roughly $6.6 
million m 1988 dollars. Furthermore, it 
would mvolve the use of a control 
technology that may not be techrucally 
feasible, and would only provide a small 
overall nsk reduction of about 1 percent, 
reflecting an estimated cancer incidence 
of 1 m every 33 years (0.03 case/year). 
Additionally, there would be no change 
m the MIR of about 2 m 10 thousand. 

Summary of Standards: The final 
standards requtre that process vessels 
and tar storage tanks m furnace and 
foundry coke by-product recovery plants 
be enclosed and the emissions ducted to 
an enclosed pomt m the by-product 
recovery process where they will be 
recovered or destroyed. This 
reqm.rement is based on the use of a gas 
blanketing system. The same 
reqmrements also apply to storage tanks 
for benzene, benzene-toluene-xylene 
(BTX} mixtures, and light oil m furnace 
coke by-product.recovery plants. To 
ensure proper operation and 
mamtenance of the system, the 
standards require semiannual Visual 
mspections and monitonng to detect 
and repair leaks as well as annual 
mamtenance mspections. The final 
standards also reqmre that light-oil 
sumps be completely enclosed; this 
requirement is based on the use of a 
permanent or removable cover eqmpped 
with a gasket. SeJniannual Visual 
mspections and monitonng for leak 
detection and repair are also required 
for this source. 

The final standards establish a zero 
emissions limit applicable to 
naphthalene processmg, final coolers, 
and the associated final-cooler cooling 
towers at both furnace and foundry 
plants. The limit ts based on the use of a 
wash-oil final cooler, although other 
types of systems that achieve the 
em1ss1ons limit can also be used. 

The final standards also contam 
proVIsions for the control of eqmpment 
m benzene service, mcluding pumps, 
valves, exhausters, pressure-relief 
devices, sampling connections, and 
open-ended lines. The leak detection 
and repair requirements are the same as 
the requirements m 40 CFR 61 subpart 
V and additionally mclude quarterly 
leak detection and repair reqmrements 
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for exhausters. A detailed summary of 
the regulation can be found in section V 
of this notice. 

Benzene Equipment Leaks 

Summary of Decision: The existing 
standards for this source category 
(Subpart J of part 61) are judged to 
provide an ample margin of safety, 
especially considering the 
overstatement of emissions. When these 
standards were issued in 1984, EPA 
estimated it would reduce emissions by 
about 70 percent from the level that 
would occur without the standards. 
Using these emission estimates (which 
overstate emissions as discussed in the 
next paragraph), the MIR was estimated 
to be 6 in 10 thousand and the incidence 
was estimated to be 1 case every 5 years 
(O.Z case/year). 

Based on information received in the 
past year, EPA considers the present 
level of emissions associated with the 
existing standards to be substantially 
lower than previously estimated. Thus 
the available risk estimates are 
substantially overstated. The EPA has 
reached this conclusion after reviewing 
information demonstrating compliance 
with the existing standards and new 
information about emissions from 
equipment leaks. However, because the 
changes in the control of equipment 
leaks, especially leaks of air toxics, and 
the changes in the analytical tools 
needed for determining emissions from 
these sources have occurred very 
recently, EPA has not been able to 
develop better estimates of benzene 
emissions from equipment leaks. If EPA 
were to roughly estimate emissions 
based on this information, the resulting 
MIR would be comparable to the 
benchmark of approximately 1 in 10,000. 
(This is discussed further in sections III 
and IV of this preamble). Levels of 
benzene reported to produce noncancer 
health effects are at least three orders of 
magnitude above current levels of 
exposure. 

Most people exposed to benzene 
emissions from this source category are 
exposed to very low risk levels. Even at 
the estimated emission levels, the 
existing standards result in: (1) About 1 
million people at a level between 1 in 
10,000 and 1 in 1 million with an 
incidence of 1 case every 25 years (0~04 
case/year) and (2) the vast majority of 
the modeled population (200 million 
people or greater than 99 percent) is 
exposed at risks of less than 1 in 1 
million with an incidence of 1 case 
every 5 years (0.2 case/year). If the 
actual emission rates were known, the 
exposures would be lower than these 
estimates. To reduce these exposures 
further to the next most effective level of 
emission control would require the use 
of control technologies that may not be 

technically feasible at an estimated cost 
of $52.4 million per year (1979 dollars), 
which would be roughly $75 million in 
1988 dollars. 

II. Background 

Regulatory Background 

In 1977, the Administrator announced 
his decision to list benzene as a · 
hazardous air pollutant under section 
112 of the CAA (42 FR 29332, June 8, 
1977). Benzene was determined to be a 
hazardous air pollutant because of its 
carcinogenic properties, evidenced by 
elevated leukemia incidence in 
populations occupationally exposed. 
Detailed information about the hazard 
identification, dose/response 
assessment, exposure assessment and 
risk characterization for benzene were 
presented in the preamble to the policy 
approaches and standards proposed in 
July 1988 (53 FR 28496), and will not be 
repeated in today's notice. 

The listing of benzene as a hazardous 
air pollutant was followed by proposal 
of standards for benzene emissions from 
maleic anhydride process vents, EB/S 
process vents, benzene storage vessels, 
and benzene equipment leaks in 1980 
and 1981 (45 FR 26660, April 18, 1980: 45 
FR 83448, December 18, 1980; 45 FR 
83952, December 19, 1980: and 46 FR 
1165, January 5, 1981). On June 6, 1984, 
after receipt of comm_ents from industry 
and members of the public, EPA 
published a final rule setting emission 
standards for benzene equipment leaks 
(49 FR 23498) and published proposed 
standards for benzene emissions from 
coke by-product recovery plants (49 FR 
23522). On that date, EPA also withdrew 
its proposed standards for maleic 
anhydride process vents, EB/S process 
vents, and benzene storage vessels (49 
FR 23558). The withdrawal was based 
on the conclusion that both the benzene 
health risks to the public from these 
three source categories, and the 
potential reductions in health risks 
achievable with available control 
techniques were too small to warrant 
Federal regulatory action under section 
112 of the CAA. 

On August 3, 1984, the Natural 
Resources Defense Council (NRDC) filed 
a petition for review in the United States 
Court of Appeals for the District of 
Columbia Circuit, seeking review of the 
EPA's three withdrawals of proposed 
benzene emission standards, and the 
EPA's final standards for benzene 
equipment leaks (Natural Resources 
Defense Council, Inc. v. Thomas, No. 84-
1387). On October 17, 1984, NRDC 
petitionec;l EPA under section 
307(d)(7)(B) of the CAA to reconsider its 
decisions to withdraw standards for 
maleic anhydride process vents, EB/S 
process vents, and benzene storage 
vessels, and to reconsider the 

promulgated standards for benzene 
equipment leaks. rhe EPA denied this 
petition on August 23, 1985 (50 FR 
34144). 

On July 28, 1987, the court handed 
down an en bane decision in a case 
c.oncerning the naUonal emission 
standards under Section 112 for vinyl 
chloride (Docket No. OAQPS 79-3, Part 
I, Item X-I-4). The court concluded in 
Vinyl Chloride that EPA had acted 
improperly in withdrawing a ·proposed 
revision to the standards for.vinyl 
chloride by considering costs and 
technological feasibility without first 
determining a "safe" or "acceptable" 
emission.level. In light of the Vinyl 
Chloride opinion, EPA requested a 

. voluntary remand to reconsider its June 
6, 1984, benzene decisions. In an order 
dated December 8, 1987, the court · 
granted the EPA's motion and 
established a schedule under which EPA 
was to propose its action on 
reconsideration within 180 days of the 
order.and take final action within 360 
days of the order. This order was 
subsequently modified to extend the 
~ime for proposal by 45 days and then to 
establish August 31, 1989, as the 
deadline for final action. The EPA also 
decided to reconsider the proposed 
standards for benzene emissions from 
coke by-product recovery plants in light 
of the Vinyl Chloride decision and to 
publish a supplemental proposal. All of 
these actions were proposed on July 28, 
1988 (53 FR 28496). 

Public Participation 

A public hearing was held in 
Washington, DC, on September 1, 1988, 
and was attended by about 90 people. 
Oral testimony was presented by 12 
organizations and individuals. The 
public comment period closed on 
October 3, 1988, with over 200 comments 
received among the four dockets. The 
public comment period was reopened 
from December 15, 1988, to January 30, 
1989, based on the EPA's review of the 
comments and the number of requests 
for an extension of the comment period. 
Additional comments were received, 
raising the combined number of 
comments to more than 275. 

Legal Framework Under Vinyl Chloride· 

The EPA considers the Vinyl Chloride 
decision to further define the legal 
framework for setting NESHAP under 
Section 112 of the CAA. The court set 
out a two-step process for EPA to follow 
in making these judgments: first. · 
determine a "safe" or "acceptable risk" . 
level, and then s'et standards at the· 
level-which may b~ equal .to"CJflower, 
but rtot higher than, the "safe" or · 
"acceptable" level-that protects public 
health with an ample margin of safety. It 
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should be noted that the Vinyl Chloride 
court acknowledged that EPA could 
employ a single step analysis under 
certain circumstances provided cost and 
feasibility were excluded from 
consideration. Vinyl Chloride, 824 F.2d 
at 1165, n.11. 

In Vinyl Chloride, the court 
acknowledged that judgments by EPA 
concerning scientific uncertainty are a 
relevant part of the process for 
establishirig NESHAP. As the court 
noted, Congress, in directing EPA to set 
NESHAP, recognized that uncertainties 
over the health effects of the pollutants 
complicate the task. Vinyl Chloride, 824 
F.Zd at 1152. These same uncertainties, 
according to the court, mean that the 
Administrator's "decision in this area 
'will depend to a greater extent upon 
policy judgments' to which we must 
accord considerable deference." Id., 824 
F.2d at 1162 [citations omitted). 

"Safe" or ''Acceptable" Level: The 
first step is for the Administrator to 
.determine what level of risk to health 
caused by emissions of a hazardous air 
pollutant is "safe" or "acceptable." (The 
court used these terms interchangeably.) 
The court in Vinyl Chloride explicitly 
declined to determine what risk level is 
"acceptable" or to set out the method for· 
determining the "acceptable risk" level. 
Instead, the court stated that these 
determinations are within the 
Administrator's discretion. 

The court did, however, provide some 
guidance on the "safe" or "acceptable 
risk" determination. To make this 
judgment, "the Administrator must 
determine what inferences should be 
drawn from available scientific data and 
decide what risks are acceptable in the 
world in which we live." Id., at 1165. 
However, the court emphasized that 
"safe" does not require elimination of all 
risk. To support these propositions, the 
court cited Industrial Union Dept., AFL
CIO v. American Petroleum Inst., 448 
U.S. 607, 642 (1980) and its statement 
that "[t]here are many activities that we 
engage in every day-such as driving a 
car or even breathing city air-that 
entail some risk of accident or material 
health impairment; nevertheless, few 
people would consider those activities 
'unsafe'." Vinyl Chloride, 824 F.2d at 
1165. As a final matter, the court said 
that the Administrator cannot consider 
costs or technological feasibility in this 
step. 

Ample Margin of Safety: Once an 
"acceptable risk" level is determined, 
the second step under Vinyl Chloride is 
to determine whether the emission 
levels accompanying that determination . 
should be reduced further in providing 
an "ample margin of safety." Noting that 
the purpose of the ample margin of 

safety requirement is to protect against 
incompletely understood dangers, 
uncertainties, and variabilities, the court 
stated that EPA "may * * * decide to 
set the level below that previously 
determined to be safe." The court 
reiterated that because the assessment 
ofrisk is uncertain, "the Administrator 
must use his discretion to meet the 
statutory mandate." The court added 
that it is at this stage of the standards
setting process that.EPA may consider 
costs and technological feasibility and 
other relevant factors: "Because 
consideration of these factors at this 
stage is clearly intended to 'protect the 
public health,' it is fully consistent with 
the Administrator's mandate under 
section 112." Vinyl Chloride, 824 F.2d at 
1165. . 

Uniqueness of Decision: The effect of 
the Vinyl Chloride decision is to require 
a decisionmaking process for public 
health protection decisions unique to 
section 112, and unlike any other 
regulatory decision faced by EPA. This 
is the result of the court's prescription of 
two separate steps for decisionmaking, 

·the first in which only health factors can 
be considered in setting an acceptable 
risk level, and the second in which 
additional factors including cost, 
technological feasibility, and other 
relevant factors may be considered in 
providing an ample margin of safety. 
This scheme is unlike any other under 
the CAA itself, or any of the other 

· statutes administered by EPA because 
the acceptable risk that EPA adopts in 
the first step cannot be exceeded by the 
standards EPA adopts in the second 
step. Thus, the EPA's approach to 
regulating hazardous air pollutants 
under section 112 is not applicable to 
regulatory decisions under other 
statutes or other sections of the CAA. 
Regulatory decisions under other 
statutes or other sections of the CAA 
will continue to be made using 
individual deliberative processes 
pursuant to those distinct statutory 
mandates. 

In contrast to section 112, other EPA 
statutes have very different structures 
and legal requirements for 
decisionmaking on public health 
standards. For example, while the Safe 
Drinking Water Act provides for two 
separate decisions, the first is a purely 
health-based goal toward which to 
work, but not necessarily meet; the 
second is an enforceable standard that 
is based on cost and feasibility 
considerations. Under both the Toxic 
Substances Control Act (TSCA) and the 
Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA), the balancing 
of health concerns and benefits of 
continued chemical use, and control 

costs are explicitly provided for in 
decisionmaking. The Resource 
Conservation and Recovery Act (RCRA) 
and the Comprehensive Environmental 
Response, Compensation, and Liability 
Act both require statutory 
decisionmaking very different from the 
bifurcated process mandated by the 
court for Section 112. 

Prior to issuance of Vinyl Chloride 
decision by the DC Circuit Court, the 
EPA's recent judgments under section 
112 were made in integrated approaches 
that considered a range-of health and 
risk factors, as well as cost and 
feasibility in certain cases. However, the 
Vinyl Chloride decision has required a 
change in the EPA's approach to section 
112, since the previously employed 
integrated approaches did not partition 
consideration of health factors into a 
first step separate from consideration of 
the other relevant factors. Thus, the 
Vinyl Chloride decision requires EPA to 
consider whether a risk is acceptable 
without at the same time considering 
benefits of the activity causing risk, 
feasibility of control, or other factors 
that EPA (or anyone) would normally 
consider in determining whether a risk 
was "acceptable." 

III. Application of Policy to Benzene 
Source Categories. 

Introduction 

This section of the preamble explains 
the application of the EPA's policy for 
the regulation of the benzene source 
categories discussed in the July 28, 1988, 
proposal (53 FR 28496). For each source 
category, the following are provided: (1) 
Background information particularly 
noting any changes to the EP~'s risk 
assessment since the July 1988 proposal, 
(2) the decision on the acceptable risk 
noting the health-related factors and 
uncertainties associated with the EPA's 
decision, and (3) the decision on the 
ample margin of safety noting health
related impacts, technological 
feasibility, and cost information 
associated with this decision. For those 
sources for which EPA made decisions 
that result in additional regulatory 
requirements, the requirements are 
explained in Section V of this notice. 

Ethylbenzene/Styrene Process Vents · 

Background: This source category 
covers process vents of plants 
manufacturing ethylbenzene, styrene, or 
both. (Benzene emissions from 
equipment leaks and storage vessels at 
EB/S plants have been considered 
separately and are not included in this 
source category). As of1985, there were 
13 plants in this source category. 
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Information received during the public 
comment period indicates that 
emissions have declined since 1985 and 
emissions are now estimated to be 135 
megagrams per year (Mg/yr) or less. 

Decision on Acceptable Risk: The 
baseline MIR of 2X10-s is below the 
presumptive benchmark of 
approximately 1 x10-• (which is 1in10 
thousand expressed in scientific 
notation). In estimating these risk levels, 
EPA has not found that co-location of 
EB/S plants significantly influences the 
magnitude of the MIR or other risk 
levels. The nationwide incidence of 
cancer from exposure to emissions from 
these facilities is estimated to be about 1 
case every 330 years (0.003 case/year) 
or lower. The majority (more than 90 
percent) of the population within 20 km 
of these sources is exposed to risk levels 
lower than 1x10-s. For exposures to 
risk levels greater than 1x10-s, the 
incidence is estimated to be 1 case every 
10.000 years (0.0001 case/year). Benzene 
concentrations reported to produce 
noncancer health effects are at least 
three orders of magnitude above the 
exposures predicted from these sources. 
After considering all these factors, EPA 
judged the emission level associated 
with.an MIR of 2x10- 5 is acceptable. 

Decision on Ample Margin of Safety: 
The EPA considered selecting a control 
level more stringent than the level 
associated with the acceptable risks. 
This option would require control of the·· 
few remaining uncontrolled intermittent 
emission sources using 98-percent 
efficient combustion devices (e.g., 
boilers and flares). In comparing this 
control option and the existing level of 
control, EPA found that they provide 
essentially the same level of safety. Both 
control levels reflect a significant 
reduction in risks and emissions from 
the uncontrolled level. Control of these 
sources would further reduce benzene 
emissions by approximately 70 to 90 
Mg/yr at most and would reduce the 
estimated MIR from 2x10-5 to 1x10-5• 

The annual incidence would be reduced · 
by about 1 case every 500 years (0.002 
case/year). 

The number of people exposed at 
risks greater than 1x10-s is essentially 
the same between these two control 
levels. For the total population exposed 
to these sources, the incidence would 
change from· 1 case every 330 years 
(0.003 case/year) to 1 case every 1,000 
years (0.001 case/year). Essentially all 
(95 percent) of this additional reduction 
in incidence occurs in the population 
exposed to risks lower than 1x10-s. The 
proportion of the population 'at risk 
·levels below 1x10-8 is not changed by ' 
this emission reduction: In addition, 

. '· . ', ., . .. . . .· :' 

benzene concentrations reported to 
produce noncancer health effects are at 
least three orders of magnitude above 
the exposures" predicted for these 
sources. 

As noted above, this control option 
will reduce benzene emissions by 70 to 
90 Mg/yr, which represents less than an 
additional 1 percent reduction over the 
uncontrolled level. The cost of this 
additional emission reduction (and 
consequent risk reduction) would be 
about $200,000/yr (1982 dollars). While 
this additional cost is small, it is 
disproportionately large in comparison 
to the small additional emission and risk 
reduction achieved. 

After considering all of these factors, 
EPA judged that the existing level of 
controls provides an ample margin of 
safety. In addition, EPA decided not to 
set standards to mandate the existing 
level of controls. Existing controls in the 
EB/S industry are in the form of product 
recovery devices or the routing of 
emissions to the process unit's boilers or 
other boilers onsite to conserve energy 
(less ftiel would be required due to the 
energy content of the waste stream). 
Thus, there is no incentive for removal 
of existing controls. Additionally, there 
is no incentive for new sources to waste 
product or energy, and major new 
sources would be subject to other EPA 
requirements (e.g., new source review 
[NSR), prevention of significant 

. deterioration [PSD]). Thus, less effective 
controls are not expected in the future. 
For these reasons, EPA has concluded 
that Federal standards mandating these 
controls are not warranted. 

Benzene Storage Vessels 

Background: This source category 
covers vessels used to store benzene. 
These vessels are typically located at 
petroleum refineries, chemical plants, 
and bulk storage terminals. As of 1984, 
126 facilities with benzene storage 
vessels had been identified. As noted in 
the July 28, 1988, Federal Register notice, 
·nationwide baseline (i.e., no NESHAP) 
emissions from benzene storage vessels 
are estimated to be about 620 to 1,290 
Mg/yr. The range of emissions reflects 
uncertainty about the presence of 
shingled seals versus continuous seals 
pn existing vessels with IFR's; the lower 
end of this range reflects the assumption 
that all storage vessels have continuous 
seals, while the upper end is based on 
the assumption that some vessels (17 
percent of the existing IFR vessels) are 
equipped with shingled seals, which 
emit more benzene than continuous 
seals. The baseline incidence associated 
with these· emission estimates is 
estjmated to be 1 d!se every 11) to 20 
years (0.1 to 0.05 case/year). The .· 

'') , .. ~ .. ~ ..... · .. : ··~· •" '~.":. ,. ~· '· ....... ' ·' 

baseline MIR ranges from 4X10- 5 to 
. 4x10-•. 

Decision on Acceptable Risk: The 
baseline MIR (4x10-s to 4X10-4), while 
ranging above the presumptive risk of 
approximately 1x10-•, is judged to be 
within the acceptable range after 
consideration of the following factors. 

First, the upper end of the range 
(4Xl0- 4) is very likely an overestimate 
of the MIR because it assumes that all 
storage vessels have shingled seals at 
the plants that would also have the 
highest MIR's if all vessels in the 
industry had continuous seals. Based on 
information received from industry in 
1978, EPA estimated that 12 percent of 
the nationwide benzene storage 
capacity was in vessels with shingled. 
seals. This was estimated to be only 
about 17 percent of the existing IFR 
vessels that store benzene. The EPA 
believes that shingled seals have not 
been installed on new vessels for the 
past several years as general industry 
practice. Accordingly, the number of . 
vessels equipped with shingled seals is 
decreasing over time; consequently the 
associated riskis also decreasing as 
existing vessels are replaced by new 
vessels. Therefore, the assumption that 
all vessels in the worst-case plant have 
shingled seals for the upper end of the 
MIR range is a unique conservative 
assumption for this source category. In 
addition, the emission estimate for 
storage vessels equipped 'with shingled 
seals is overstated for the following 
reason. The only test series of IFR 
vessels with shingled seals had testing 
irregularities, resulting in inaccurately 
high emission estimates. These test 
irregularities ·are described in detail in 
the EPA document "Benzene Emissions 
from Benzene Storage Tanks
Background Information for Proposal to 
Withdraw Proposed Standards" (EPA-
450 / 3-84--004, March 1984 ). ·Be ca use 
there is no way to determine the 
proportion of emissions attributable to 
the use of shJngled seals versus the test 
methodology, the emissiOn estimate for 

: shingled-seal vessels continues to reflect 
all the uncertaintyJrom that test ~eries 
(49 FR 23563, June 6, 1984). While EPA is 
unable to quantify these uncertainties, 
EPA qualitatively considered the effect 
of'these uncertainties (as well as other 
uncertainties in its risk assessment) in 
its judgment of acceptability. 

Second, even if the MIR were not 
ov~restimated, EPA estimated that only 
10 people (out of the total modeled 
population of 70 million) are at risks 
greater than or equal to 1x10-•, and 
virtually no cancer incidence is 
associated with this risk level. In 
estimatin$ the~e·risk leyels, EPA has not 
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found that co-location of plants 
significantly influences the magnitude of 
the MIR or other risk levels. Where two 
or more of the model plants used for the 
analysis might occur at one site (e.g., 
both a producer and a consumer of 
·benzene), the risks were calculated from 
their total em1ssitms. In addition, EPA 
estimated that the ma1ority of the people 
(about 99 percent) exposed to benzene 
from this source category would be 
exposed to a nsk level of less than 
1x10-• refl~cting 1 cancer incidence 
every 12 years (0.08 case/year), and that 
900,000 people would be exposed at a 
risk level between 1X10-4 and 1X10-s 
reflecting 1 cancer incidence every 50 
years (0.02 case/year). The baseline 
incidence is estimated to be 1 incidence 
every 10 to 20 years (0.1to0.05 cancer 
case/year). This range reflects the ra~e 
of emission estimates (620 to 1,290 Mg/ 
yr}. Virtually all of the mc1dence is 
associated.with the population at a nsk 
ofless than 1x.10-5 Thus, even though 
one end of the range of the EPA's MIR 
estimate for this source category is 
above 1x10-• it is important to 
consider that almost all of the exposure 
to benzene from storage vessels is 
associated with risks well below the 
benchmark of approx1mafely 1>!:10-4 

The EPA also considered the 
noncancer health effects associated 
with benzene exposures at-levels 
comparable to the baseline MIR range. 
Noncancer health effects have been 
associated with exposure to benzene, 
but the levels reported to produce such 
effects are two to three orders of 
magnitude above exposures comparable 
to the MIR range of 4x10-11 to 4Xlo-• 
especially with the likely overstatement 
of the top end of the range. 

After considering all these factors, 
EPA1udged tliat the baseline emission 
level is acceptable. 

DeclSlon·on Ample Margin of Safety: 
The EPA considered selecting a level of 
emissions more stringent than. the level 
associated with acceptable risk m 
providing an ample margin of safety for 
this .source category. This would require 
all vessels to have emission reduction 
eqwpment that many vessels already 
have. Specifically, it would require the 
use of an IFR with continuous pnmary 
seals on each exISting fixed roof .vessel, 
and more effective continuous,pnmary 
seals on any new vessel with an IPR. It 
would. also require improvements to 
fittings "(e.g., gaskets) on the roofs of all· 
IPR vessels. On each vessel with an 
EFR, thIS:option would require 
secondary seals. These are similar 
controls to.those that are reqwred for 
volatile orgamc liquid (VOL) storage 
vessels (fucludfug, benzene .vessels) m 40 

CFR 60 Subpart·Kb, which affects 
vessels constructea or rebuilt after July 
23, 1984. Tllis level of control was 
labeled Option 2 m the July 28, 1988, 
proposal {53 FR 28496). 

Control Option 2 would reduce the 
estimated MIR to· ax 10-5 from the 
baseline range of 4x10-5 to 4•x10-4 

·Because no facility could have vessels 
with shingled seals, which represent the 
upper end 'of the baseline range, all 
vessels would be required to have 
continuous seals under the control 
option and the nsks are not ·expressed 
as a range. Thus, no one would be 
potentially exposed to a nsk of greater 
than or equal to 1x10-• The number of 
people estimated to be exposed to a nsk 
level between 1x10-•and 1x10-9 

would be reduced from 900,000 at 
baseline to 100,000 with this control 
option. The ma1ority of the modeled 
exposed pop.ulation (greater than 99 
percent} would be exposed to a nsk 
level less than 1x10-6 with Option 2. 
While EPA was unable to estimate the 
cancer incidences assomated with 
various nsk levels after control to thts 
option for this source category, the 
cancer incidences for the higher risk 
levels would occur mfrequently, and for 
the lower levels would occur about once 
every 25 years (0.04 case/year). Overall, 
the total nationwide inmdence would be 
reduced from a range of 1 incidence 
every 10 to 20 years (0.1 to 0.05 case/ 
year) to 1 incidence a.very 25 years (0.04 
case/year). In addition, levels of 
benzene reported to produce noncancer 
health effects are at least three orders of 
magnitude above the levels expected 
under Option 2. 

Control Option·2 would·reduce 
benzene ·emiss1ons by a ·range between 
20 to 60 percent (110 to 780 Mg/yr) in 
companson to the emissions without 
standards. To achieve this emission 
reduction (and consequent nsk 
reduction)· would cost $0.1.million/yr 
(1982 dollars). This cost is considered to 
be relatively small. 

The EPA also considered a more 
stringent control level. wlilch would 
reqwre the controls m Option 2 and 
additionally require secondary seals for 
IPR vessels (Option 1 m the July 28, 
1988, proposal notice, 53 FR 28496). This 
additional" control"would not result m 
any additional reduction m the MIR 
beyond that' achieved by Option 2. The 
number of people estimated to be 
:exposed to a nsk·level w..-eater than 
1x10-81s estitnafed·to tie reduced from 
100,000 (Option 2) to 80,000 (Option 1). 
1n·both cases, the vast ma1ority of the 
exposed.population (greater than 99 
percent) is at a risk ofless than 1x10-s 
Overall, the total' nationwide· mctdence 

would only be reduced from 1 incidence 
every 25 years [0.04 case/year) for 
Option 2 to 1 mc1dence every 33 years 
(0.03 case/year) for Option 1. This 
additional incidence reduction is 
associated mamly with the population 
exposed to nsk levels below 1x10-• 
Levels of exposure reported to produce 
noncancer health effects are at least 
three orders of magrtitude above the 
levels of exposure expected for Option 
1, Just as for Option 2. The additional 
cost of Option ·1 over Option 2 would be 
$1.2 million/yr (1982 dollars). 

Based on the factors discussed above, 
EPA decided that the level of control 
reflected by Option 2 provides an ample 
margm of safety. Although the emissions 
associated with the baseline nsks are 
considered to be acceptable, they can be 
reduced further, achieving additional 
nsk reductions, at a reasonable cost 
using the control technology included in 
Option 2. Selecting Option 2 also 
ensures that anf existing shingled seals 
are replaced with continuous seals, thus 
addressing one of the uncertainties 
associated with the EPA's nsk 
assessment.' In addition, EPA concluded 
that additional controls beyond Option·2 
are not warranted. The costs of 
additional controls beyond Option Z are 
disproportionately high considering the 
small reductions in nsk and mctdence 
which are achievable. 

Coke By-Product Recovery Plants 

Background: The risk analysis was 
revised after 1he July 1988 proposal 
based on comments that the mdustry's 
operating status should be updated. 
There are now 36 coke by-product 
recovery plants. The nationwide 
baseline benzene e1Iiiss1ons are 
estimated to be 17,000 Mg/yr. The 
reVIsed baseline .estimates of health nsk 
indicate an MIR of 1x10-3 and an 
annual"cancer mc1dene1fofl case every 
6 months (2 cases/year). More 
mfonnation regarding the updated 
estimates can be found m Section IV of 
this preamble and m the BID. 

Dec1s1on on Acceptable Risk: The 
baseline risk of 1x10-3 is unacceptable 
for benzene, a known human 
cari:inogen. In considenng the decision 
on acceptable risk for this· source 
category, EPA focused on control to a 
level that would result man estimated 
MIR of 2x10-4 The EPA.considers this 
MIR to be m tlie a!;lceptable range after 
consi'denng sev~r~l fact~rs. 

First.. the long•tenn emissions: and, 
therefore, thddiR. are likely to be 
overstated because EPA assumed that 
coke battenes operate at full capacity 
for 70 .years. hi fact, presently not all 
plants are continuously operating at full 
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capacitY. (including some of the plan.ts 
with the highest risks). In addition, the 
decline iJ:l the domestic ~oke industry . 
makes it likely that the EPA's estimatii! 
overstates the long-term. emissions .. 
There is considerable uncertainty in 
predicting the utilization of coke 
batteries. Therefore, EPA made the 
assumption of full capacity for 70 y.ears, 
recognizing the effect of this assumption 
(as well as other assumptions) on its 
risk assessment. Thus, EPA believes the 
MIR is not likely to be much different 
than the benchmark of approximately 
1 X 10-4 even though EPA is unable to 
quantify these uncertainties and, 
therefore, adjust the MIR for this source 
category. However, EPA considered this 
likely overestimation qualitatively in its 
judgment of acceptability. Furthermore, 

. over time, the residual-emissions from 
one group of sources in this category 
(equipment leaks) may decrease WI 

operators use better equipment (e.g., 
improved valve packing) in addition to· 
the required.work practice program. 

Second, EPA estimated that 100 
people (out of the total modeled 
population of 70 million) potentially· 
would be exposed to risks of 1 x1-0:-4 or 
greater. with 1 cancer incidence every 
5.000 years amons this group of 100 

people (-0.0002 case/year). In estimatmg 
these risk levels. EPA has not found that 
co-location of coke by-product recovery 
plants significantly influences the 
magnitude of the MIR or other risk 
levels. In addition. EPA estimated that 
the vast majority of the modeled 
population (greater than 99 percent) 
exposed to benzene from thifi source 
category would be exposed to a risk 
level of less than 1 x10-s reflecting 1 
cancer incidence every 25 year.s (0.04 
case/year)~ and that aoo,ooo people 
would be ex.posed at a risk level 
between 1 X 10-4 and 1X 10-6 reflecting 1 
cancer incidence every 100 year5 (0.01 
case/year). Of the total cancer incidence 
(1 cancer incidence every 20 years, i.e., 
0.05 case/year), 80 percentis associated 
with the large population at risks of less 
than 1x10-s. Thus, even though EPA 
estimates an MIR of about 2x10- 4 for 
this option, it is important to consider 
that a,lmost all the exposure to benzene 
from this source category is associated 
with risks wen below the benchmark of 
approxill}.ately 1.x10-4, ' 

. The EPA.also considered the 
noncancer health effects associated 
with benzene exposures at levels 
comparable to an MIR level of 2x10-•. 
Noncancer health effects have been 

associated with exposure to benzene, 
but the probability is unlikely of the 
effects occurring at exposures 
comparablefo an MIR level of 2x10-•. 
Levels of benzene reported to produce 
such effects ·are three orders of. 
magnitude higher than the 
concentrations comparable to an MIR of 
2x10- 4• 

After considering all these factors, 
EPA judged the emission level 
associated with an MIR of 2x10-• to be 
acceptable. 

Decision on Ample Margin of Safety: 
The EPA considered selecting a level of 
emissions more stringent than the level 
associated with.acceptable risks in 
providing an ample margin of safety for 
this source category. This op.lion (Option 
1) would require additional control over 
the acceptable risk level (Option 2} of 
storage vessels at foundry coke by
product·recovery plants and would also 
require use of dual· mechanical seals on 
pumps and sealed bellows valves (i.e .. 
assumed to be 100 percent control) at 
both furnace and foundry coke by
product recovery plants. The control 
technologies and their estimated 
impacts are presented for each.emission 
point in Table 1 for Options 1 and 2. 

TABLE 1. CONTROLS INCLUDED IN EACH 0PTION 8 

Option 1 Option 2 
Emission points Control technology efficiency(%) 

Furnace Foundry · Furnace. Foundry 

Final cooler, cooling tower; napthalene processing/handling............................ Wash-oil final cooter (100) ...................... _...... X 
Tar decanter, tar intercepting sump, and flushing-liquor circulation tank ••.•••• - Gas blanketing (96 •1 ............. :.......................... X 
Tar starage and tar-dewatering tanks ................................................................... , Gas blanketilJg (98) .............................. _ .......... X · 
Light-oil condenser, light-oil decanter, wash-oil decanter, and wash-oil Gas blanketing (98) ........................................... · X 

circulation tanks. · 
Excess ammonia-liquor storage tank .••.. : ..•.. .-................................................ ;..... Gas blanketing (96) ........................................... X 
Light-oil and BTX storage tanks .......................... _ .. u. ................................. ,.......... Gas blanketing (96) ............... -.......................... X 
Benzene storage tanks ........................................ _ .................................................. Ns gas blanketing (98) ....................................... X 
Light-oil SWTIJl-·--····-····-················-··············· .. ··············· ....................................... 'Cover (98) .................................... :...................... X 

• Pumps .................................................................................................................. _..... Monthly inspections (63) .................................. . 
Dual mechanical seals (100) ...... _ .................... X 

Valves ..................•.. - ................................................................................................. Monthly inspections (73) .......................... --····· 
• , Sealed·bellows valves (100) ............................. X 

Exhausters ···········-··-······-···: .......... _...................................................................... Quarterly inspections (55) ................................ . 
Degassing reservoir vents (100) ...................... X 

Pressure-relief devices .............................................................................................. Rupture disc system (100) ................................ X 
Sampling connection systems.. ................................................................................ Closed-purge sampling (100) .•••..•.....•...•. - ....... X 
Open-ended lines ........................................ : .......................................................... _. Gap or plug (100) ............................................... X 

x 
x 
x 
x 

x 
.X 

x 
x 

x 
x 

x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 

x 

x 

x 
x 
x 

x 
x 
x 
)( 

x 
x 
x 

x 

x 
x 
x 

• lbe control options analyzed to determine an ample margin of safety are the· same as those analyzed for the July 198S proposal (53 FR 264961, except that 
control op1ions less stringent than Option 2. the level determined to be in the accep1aDle range, are not shown on tne taDle. The 1111pacts aSSOC1atad with these 
control oot1ons have been revtsed since the July 1986 proposal to reflect updated information on the industry operating status. These revisions are explained in 
greater detail in Section 6 of the 810. · • 

• 95-percent elflclency tor tar decanter. · 

It should be noted that EPA has not 
concluded that leakless valves/sealed 
bellows valves will always effectively 
eliminate emis11ions or that they are 
available for aU sizes and types of 
equipment in benzene service. 
Nevertheless, EPA evaluated Option 1 to 
detennine if it should be selected to 
reflect an ample marBin of safety even 

though there would be technological 
feasibility issues in implementing this . 
option. 

In comparing Options 1- and 2, EPA 
found that they provide· essentially the 
same. level of safety. Each .reflects 
significant risk reduction in comparison · 
to the baseline risks. Altho1J8h the · 
estimated number of people exposed to 

a risk level greater than _or equal to 
1X10-4 would be reduced from 100 to 50 .. 
under Option 1. EPA estimates that 
Option 1 would not ))educe the MIR 
below tqe Option 2 level of 2x10-•. The 
number of people exposed to a risk level 
between 1x10- 4 and 1x10-s·wo:uld be 
reduced from soo.ooo·to 200.000 under 
Option 1. Under both options. the vast 
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majority of the exposed population 
(greater than 99 percent) would be at 
risk leyels of less than 1x10-6• For the 
population exposed to a risk level 
between 1x10-4 and 1x10-s, the 
incidence would change from 1 case 

. every 100 years (0.01 case/year) under 
Option 2 to 1 case every 140 years (0.007 
case/year) under Option 1; for the 
population exposed to risks below 
1x10-6, the incidence would change 
only from 1 case every 25 year.s (0.04 
case/year) under Option 2 to 1 case 
every 33 years (0.03 case/year) under 
Option 1. Overall, the total nationwide 
incidence would be reduced from 1 case 
every 20 years (0.05 case/year) to 1 case 
every 33 years (0.03 case/year) or only 
by an additional 0.02 case/year. Most 
(about 80 percent) of this additional 
reduction in incidence in Option 1 
compared to Option 2 occurs in the 
population exposed to risks in the 
1x10-6 range or lower. In addition, 
levels reported to produce noncancer 
health effects are about three orders of 
magnitude above levels expected under 
either option. 

Option 1 reduces benzene emissions 
by about 98 percent, whereas Option 2 
reduces benzene emissions by about 97 
percent in comparison to the emissions 
that would occur without the standards. 
This reflects only an additional 1 
percent reduction for Option 1. Also, the 
relative difference between these 
options may be even smaller than 
estimated. This is due to the uncertainty 
that sealed bellows valves would 
actually achieve the assumed 100 
percent reduction in Option 1 and the 
potential for higher emission reduction 
than estimated for the equipment leak 
detection and repair program under 
Option 2. To achieve this emission 
reduction (and consequent risk 
reduction), Option 1 would increase the 
annualized cost by about $6 million/yr 
(1984 dollars). While this additional cost 
is relatively small overall, it is 
disproportionately large in comparison 
to the small additional emission and 
health risk reductions associated with 
Option 1 in comparison to Option 2. 

In conclusion, EPA decided that 
Option 2 provides an ample margin of 
safety. The EPA judged the risk 
reductions for Options 1 and 2 to be 
essentially the same and the greater 
control cost of Option 1 to be high in 
relation to the small additional emission 
and risk reduction achieved. In doing so, 
EPA considered the likely overstatement 
of long-term emissions and risks and the 
question of technical feasibility. 

Benzene Equipment Leaks 

Background: This source category 
covers emissions of benzene from pieces 

of equipment handling process streams 
that contain greater than 10 percent 
benzene, by weight. These equipment 
pieces include pumps, pipeline valves, 
open-ended valves, flanges, 
compressors, pressure-relief valves, 
sampling connections, process drains, 
and product accumulator vessels. In 
1984, there were an estimated 131 
facilities in this source category. · 

When Subpart J of Part 61, the 
benzene equipment leaks NESHAP, was . · 
promulgated in 19~, EPA estimated that 
this regulation would reduce emissions 
from about 7,900 Mg/yr to 2,500 Mg/yr· · 
(a 69 'percent reduction). As noted in the 
July 28, 1988, Federal Register notice, 
EPA viewed the estimate of 2,500 Mg/yr 
for current emissions as being an 
upperbound estimate, and recognized 
that actual emissions may be 
substantially lower. The EPA reached 
this conclusion after reviewing 
compliance report information from 
facilities subject to the existing 
standards and other information for 
facilities handling toxic compounds. 
Information obtained since proposal has 
further substantiated this conclusion. 
The basis for this conclusion is 
summarized below and is discussed in 
more detail in section IV and in the BID. 

During the consideration of the public 
comments, EPA examined compliance 
reports from 1987 and 1988 for a 
randomly-selected sample of 25 facilities 
subject to the benzene NESHAP. This 
review showed many facilities had no 
leaking valves or pumps (O.O percent) 
and no facilities had more than 1.5 
percent leaking valves. The average leak 
rate for valves was 0.27 percent. This 
performance is better than an average 
expected leak rate of about 3 to 5 
percent. In addition to _the compliance 
reports, EPA also reviewed a limited 
amount of comprehensive data for a few 
process units with equipment in benzene 
service. These data show emission rates 
a factor of 20 to 30 below levels 
predicted by the earlier EPA studies. 
However, these more recent results do · 
not provide a basis for developing new 
emission factors that would be generally . 
applicable to all facilities. To rederive 
the emission estimates will require 
additional information and analysis of 
current industry practices. As this 
information has been received only 
recently, EPA has not been able to 
conduct the necessary studies and 
analyses in time to revise the emission 
estimates for benzene equipment leaks. 
The EPA has initiated a negotiated 
rulemaking to develop a new regulatory 
approach that will result in quantifiable 
emission levels, give credit for good 
original plant design, and motivate · 

innovation (54 FR 17944, April 25, 1989). 
This effort is expected to require at least 
6 months to complete. Consequently, the 
emission and risk estimates remain 
essentially as presented in the July 28, 
1988, Federal Register notice. · 

Decision on Acceptable Risk: Based 
on 1984 emission estimates, the MIR is 
estimated to be 6X10- 4• However, as 

· discu11sed previously under 
"Background" (and as discussed in 
detail in section IV, in i'e_sponse to 
comments), EPA.considers the emission 
est~mates to be overstated.by roughly a · 
factor of 5 to 20, or more. If actual 
emissions could be quantified and 
modeled in the exposure analysis, the 
risk estimates would decrease 
proportionately to the emissions, and 
would be comparable to the 
presumptive risk benchmark. An . 
additional factor in this overstatement 
of emissions is that the analysis was 
developed. assuming facilities continued 
to operate at the estimated emission rate · 
for 70 years. However, EPA expects · 
that, ov·er time, emissions may continue 
to decrease due to improved control of 
air toxics through use of better design, 
operation, and maintenance of facilities. 
Given. all these factors, EPA concludes 
that the MIR for this category is more 
likely to be less than the benchmark of 
approximately 1x10-4, and will use this 
in its judgment on acceptability. 

The estimated annual cancer · 
incidence (based on the overstated 
emission estimates) is 1 case every 5 
years (0.2 case/year) in a total modeled 
population of 200 million. The estimated 
incidence among the 2,000 people. 
predicted to be at lifetime risks greater 
than 1X10-4 is only 1 case every 200 
years (0.005 case/year). In estimating 
these risk levels, EPA has not found that 
co-location of facilit.ies i;iignificantly ·· 
influences the magnitude c;if the MIR. In 
addition, EPA estimated the majority of 
the population (greater than 99 percent) 
exposed to benzene from this source 
category would be exposed to risk levels 
below 1xm-s. The incidence predicted . 
for the population exposed to risks 
smaller than 1X10'."'6 is 1 case every 5 
years (0.2 case/year), and the incidence 
for the population exposed to risks 
greater than 1x10-6 is 1 case every 20 
years (0.05 case/year). 

The EPA also considered the 
noncancer health effects associated 
with benzene exposures at current 
levels of exposure from this source 
category. Benzene concentrations 
reported to produce noncancer health 
effects are two to three orders of . 
magnitude above the exposures 
predicted for these sources. 
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After coDSldermg all of these factors. 
espeCI.ally the substantial overstatement 
of emissions, EPA Judged that the 
present. controlled level of erruss1ons 
and nsks are acceptable. 

Decision o.n Ample Margm of Safety: 
The EPA considered selecting a level of 
em1u1ons more stnngent than the level 
assomated with the existing standards. 
The additional control of Option 1 
reflects the use of dual mechanical seals 
for pumps, and sealed bellows valves. 
For the purpose of this analysis, this 
equipment is considered to be leakless 
(i.e., 100 percent control). However, it is 
not known if leakless valves/ sealed 
bellows valves will effectively eliminate 
emissions or if they are available for all 
sizes and types of equtpment m benzene 
service. Thus, it should be noted that 
EPA has not concluded that leakless 
valves/sealed bellows valves will 
effectively eliminate leaks. Information 
is needed on the magnitude of em1s8lons 
released when a sealed bellows valve 
fails, failure rates of these valves, and 
appropnate procedures for monitonng 
valves for failures before any 
conclusions are made. In addition, a 
better understanding· of the facrors 
affecting eqmpment leaks and. 
developmeRt of Rew regufatory 
approaches is needed before significant 
further reductions m exposures will be 
assured. Nevertheless, EPA considered 
Option 1 to determme if it should be 
selected to provide an ample margm of 
safety even though there would be 
technological feasibility issues m 
implementing tlus option. 

Under Option L the estimated MIR 
would be reduced by roughly a factor of 
three, and the nationwide incidence 
would be reduced from 1 case every 5 
years {O.Z case/year} under the current 
NESHAP baseline to 1 case every 10 
years (0.1 case/year). As discussed 
under the "Decismn. on Acceptable 
Risk." EPA views the estimate of the 
MIR for thts source category as 
significantly overstated. The number of 
people exposed to a nsk level between 
1x10-•and 1X10-6 wouldbe reduced 
from about 1 million to 300,000 under 
Option 1. For the people exposed to 
these nsk levels, the mmdence w.ould 
change from 1 case every 200 years 
(0.005 case/year) to 1 case every 1,000 
years (0.001 case/year}" and from 1 case 
every 25 years (-0.04case/year)to1 case 
every 100 years (0.01 case/year), 
respectiv.ely. The number exposed to a 
nsk level less thao.1x10-8 would be the 
same under Option 1 and the ex18ting 
standards, with more than 99.5 percent 
of the total population. of 200. million 
exposed to these mk levels. Most (about 
90 percent) of the additional reductloo m 

m.cidence m Option 1 compared to the 
existing standards would occur m the 
population exposed to nska m the. 
1x10-8 range or lower. In addition. 
benzene concentrations reported to 
produce noncancer health effects are at 
least two to three orders of magnitude 
above the concentrations expected 
under Option 1 or the exu;ting 
standards. 

Option 11s estimated to reduce 
benzene emtssions by about 50 percent 
from the level of the standards. The 
relative difference between the two 
control levels may be substantially 
smaller than this estimate. This is due to 
the uncertamty that sealed bellow.s 
valves would actually achieve the 
assumed 100 percent reduction m 
Option 1 and the greater than predicted 
reductions observed with the current 
standards' leak detection and repair 
program. Because of the large 
uncertainty m the emission levels under 
the current standards, the likely 
additional em1ss1on reduction cannot be 
estimated. Implementation of the 
reqwrements of Option 1 would increase 
the annualized control cost by $52.4 
million/yr (1979 dollars). (Docket No. A-
79-27 Item V-A-1). The maJority of the 
estimated cost is from the cost of sealed 
bellows valves. 

Although Option 1 shows some 
additional em1ss1on and nsk reduction 
may be achievable, the control cost is 
disproportionately large when compared 
to the small reductions m risk which 
could be aclneved. If tlte actual em1ss10n 
reduction were known and used, the 
option would likely be even less 
effective. Recogmzmg the uncertain bias 
m the em1ss10n estimates. the large 
proportion of the mcidence associated 
with lifetime nsks less than 1x10-s the 
questions regarding techrucal feasibility. 
and the costs of additional controls, 
EPA Judged the emtss1on levels 
assocmted with the exISting NESHAP to 
protect public health with an ample 
margm of safety. Therefore, additional 
control beyond the eXJ.Sting NESHAP 18 
not warranted and will not be required. 

IV Significant Comments, Responses, 
and Changes 

Legal Comments and Responses 

Interpretation of Vinyl Chlonde 
DeclSlon 

Comment: Several commenters 
discussed the fact that the D.C. Circuit 
Court of Appeals' Vinyl Chloride 
decision recognizes that EPA may deem 
some level of cancer risk as acceptable, 
m light of the fact that many 
carcmogemc substances are assumed 
not to have a threshold value below 
which they pose no nsk. The issue 

raised by these commenters is what 
level of nsk from benzene enussJOns 
could be characterized as "aGceptable" 
under the Court of Appeals' ruling, and 
how acceptable risk relates to the 
concept of de mm1m1s rISk particularly 
as raised m previous court dec1s10RS, 
such as Alabama Power Co. v. Costle, 
636 F.2d at 323 (D.C. Cir. 1979) and 
Public Citizen v .. YoJI11g, 831 F.2d at 1108 
(D.C Cir; 1987). 

In the context of the Viay/ Chloncle 
deciSion. the issue is whether the 
"acceptable" nsk IS equated with de 
muum1s nsk. and is thereby defined as 
"tnvtal" or "of no value," or whether 
some higher level of nsk 1s considered 
acceptable under the court's ruling. 

Orte commenter argued that the 
Alabama Power and Public Citizen 
cases support the contention that 
acceptable nsk and de mm1m1s nsk are 
synonymous, and that, consequently, 
only "tnvial" risk "of no value" can be 
mterpreted as "acceptable nsk" under 
the Vinyl Chloride decision. The 
commenter asserted that nsks cannot be 
dismissed as "trivial" unless EPA 
demonstrates a public consensus that 
the risk levels· are unworthy of 
preventive response. Chem1cally
mduced cancer nsks ofsx10-3 1x10-3 

or 1 x10-4 are not m this category, 
according to the commenter, and EPA 
may not be able to show such consensus 
even for nsks of 1 x10-a One 
commenter also cited Public Citizen and 
Vinyl Chloride as support for the 
position that only a de mm1m1s level of 
risk (e.g., 1x10-6 or lower) can be 
considered acceptable. The commenter 
noted that this position is consistent 
with the CAA focus on public health 
and provtding an ample margin of 
safety. 

Four commenters disagreed with the 
previous commenter. These commenters 
argued that a safe level is not the 
eqmvalent of a de min1m1s nsk level and 
distinguished between de mm1m1s ri.sks, 
which are too tr1v1al to warrant 
regulation. and a broad zone of higher 
nsks that may still satisfy the court's 
definition of "acceptable rISk. The 
commenters powted to the fact that the 
court used the latter term mtent.ionally 
m the Vinyl Chloride decision, and was 
aware of the diffenng legal meamng of 
de m1nim1s. The commenters also cited 
the Alabama Power and Public Citizen 
cases, stating that those dec1S1ons held 
de rmmm1s risk to be applicable except 
for those mstances where Congress had 
already been "extraordinarily ngid" 1n 
establishmg regulatory reqmrements. 

One commenter also pointed out that 
the court m the Vinyl Chlonde decision 
specifically stated that "acceptable risk 
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does not necessarily mean risk free. 
Instead, the commenter stated, the court 
defined something as "unsafe" when it 
exposes humans to a "significant risk 
of harm." The commenter argued that the 
fact that a risk is not de minimis does 
not mean that it poses a "significant risk 
of harm." The commenter also pointed 
to the examples of "acceptable risk" 
cited by the court, such as driving a car, 
which have a higher than de minimis 
risk; Using this example as a guide, the 
commenter stated that there is no basis 
for setting "acceptable risk" at a level of 
1X10-s since risks significantly above 
this level may be judged "acceptable" 
under the Vinyl Chloride decision. 

Two commenters stated that the 
"acceptable risk" finding derives 
directly from the text and legislative 
history of Section 112 of the CAA, while 
the de minimis concept is a nonstatutory 
doctrine identified as a risk test by the 
court in the Alabama Power and Public 
Citizen cases. Thus, the "acceptable" 
and de minimis risk tests serve much 
different functions in public health 
regulation. One commenter also cited a 
more recent decision, Building and . 
Construction Trades Department, AFL
CIO v. Brock. 838 F.2d 1258 (D.C. Cir. 
1988), in which the court held that the 
Occupational Safety and Health 
Administration (OSHA) need not 
consider stricter control measures in the 
absence of evidence showing that such 
measures "will provide more than a de 
minimis benefit for worker health." One 
commenter also cited Union of 
Concerned Scientists v. U.S. Nuclear 
Regulatory Commission, 824 F.2d 108 
(D.C. Cir. 1987), in which the court 
determined the Nuclear Regulatory 
Commission (NRC) "need ensure only 
an acceptable .or adequate level of 
protection of public health and safety" 
and "not demand that nuclear power 
plants present no risk of harm." 

Response: As the commenters 
acknowledge, the Vinyl Chloride 
decision recognizes that EPA may find 
some level of cancer risk to be 
"acceptable." In its explanation of the 
term, the court cited the preamble to the 
Federal Register notice announcing the 
final Vinyl Chloride regulations: 

Scientific uncertainty, due to the 
unavailability of dose/response data and the 
20-year latency period between initial 
exposure to vinyl chloride and the occurrence 
of disease, makes it impossible to establish 
any definite threshold below which there are 
no adverse effects to human health. [citation 
omitted] 824 F.2d 1146 (D.C. Cir. 1987). . 

The court explained that: 
the Congiessional mandate to provide "an 
ample margin of safety" to "protect the public 
health" requires the Administrator to make 
an initial determination of what is "safe." 

This determination must be based 
exclusively upon the Administrator's 
determination of the risk to health at a 
particular emission level • • • the 
Administrator's decision does not require a 
finding that "safe" means "risk free." 824 F.2d 
at 1164. 

Where the commenters differ is over 
what level of risk from benzene 
emissions can be considered an 
·"acceptable risk" within the meaning of 
the Vil_lyl Chloride decision. Some argue 
that in order to be "acceptable," the risk 
must be no more than de minimis within 
the meaning of Alabama Power and 
Public Citizen while others dispute this 
position. 

The EPA does not interpret 
"acceptable risk" for purposes of 
Section 112, as synonymous with or. 
limited to de minimis risk as described 
in Alabama Power and Public Citizen. 
The Vi11yl Chloride decision, while 
going into great detail in discussing the 
concepts of both "acceptable risk," and 
"ample margin of safety," never 
mentioned the concept of de minimis 
risk. What the court did say was that 
Congress exhibited no intent to require 
EPA to prohibit emissions of all 
nonthreshold pollutants, and citing the 
Supreme Court decision in Industrial 
Union Dept., AFL-CIO v. American 
Petroleum Institute, 446 U.S. 607 (1980) 
stated that "safe does not mean risk 
free." 824 F.2d at 1153. 

The court declined to restrict the 
Administrator .to any particular method 
of determining what constitutes an 
acceptable risk. but explained simply 
that: . 
the Administrator must determine what 
inferences should be drawn from available 
scientific data and decide what risks are 
acceptable in the world in which we live. 824 
F.2d at 1166. 

By way of example, the court referred to 
language in the Supreme Court's 
Industrial Union decision, to the effect 
that driving a car or breathing city air 
are risk-laden activities that society 
does not consider "unsafe." 824 F.2d at 
1165. Thus, the determination of what is 
an "acceptable risk" is discretionary 
with the Administrator, and involves 
evaluation of existing scientific data and 
uncertainties concerning that data. 

The EPA disagrees with the 
commenters' contention that Public 
Citizen demonstrates that "acceptable 
risk" is limited to de minimis risk. 
Public Citizen involved a Food and Drug 
Administration (FDA) statute 
prohibiting use of any food coloring 
additive "found * * * to induce cancer 
in man or animal." 831 F.2d at 1109. The 
FDA in that case argued that a de 
minimis exception, allowing use of the 
challenged additives when the cancer 

risks involved are trivial, could properly 
be interpreted into the statute. The court 
however, while acknowledging that the 
cancer risks were indeed trivial, held 
that the statute imposed an absolute ban 
once a finding of carcinogenicity had 
been made, and therefore no de minimis 
exception could.be employed. 

The situation in Public Citizen 
involving a "no-risk" statute is markedly 
different from the facts of the 'Vinyl 
Chloride case. In the Vinyl Chloride 
case the court interpreted that statute as 
not equating "safe" with "risk free." 
[citations omitted] 824 F.2d at 1153. 
Indeed, as explained above, the Vinyl 
Chloride court specifically used 
examples of activities having acceptable 
levels of risk "in the world in which we 
live" [citations omitted] 824 F.2d at 1165, 
but which exceed the de minimis 
concept described in Alabama Power. 
Thus, unless the Vinyl Chloride decision 
is read to broaden the de minimis 
concept from triviality to a level. which 
is acceptable in the world in which we 
live, the dicta in Public Citizen is an 
apparent misconstruction of the en bane 
Vinyl Chloride opinion. Furthermore, 
Public Citizen did not deal with a 
statute requiring a determination of a 
"safe" level; and therefore cannot 
reasonably be compared to section 112 
of the CAA, and the court's analysis of 
risk in the Vinyl Chloride opinion. 

Finally, the Vinyl Chloride court's 
citation of Alabama Power does not 
constitute adoption bf the de minimis 
concept. As stated abovo, the Vinyl 
Chloride decision makes no mention of 
the de minimis concept, and cites 
Alabama Power following a discussion 
of risks found acceptable by the 
Supreme Court in Industrial Union 
which.clearly exceed de minimis. 
Therefore, at most, Alabama Power was 
apparently cited as an example of a risk 
level, which would, of course, be 
considered "acceptable." Obviously, the 
enumeration of other, higher, risks 
precludes the interpretation that the 
court was equating the de minimis 
concept and "safe" or "acceptable risk" 
in Vinyl Chloride. In conclusion, EPA 
does not believe that the terms de 
minimis and "acceptable risk" are 
synonymous. Further, EPA believes that 
it is not required by Vinyl Chloride to 
reduce risk to a de minimis level. 

Comment: Several commenters 
addressed the Vinyl Chloride court's 
finding on acceptable risk versus zero 
risk. Five commenters felt that 
"acceptable" risk which the court 
equated with being "safe" is not zero 
risk. One commenter stated the court 
understood that while the scientific 
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approach can reduce uncertainty, life 
·cannot be nsk free. 

Another commenter contended that 
the court erred in the Vinyl Chloride 
case m determmmg that "safe" does not 
reqmre the elimination of all nsk. He 
argued that the court's citation of 
Industr1al Union Dept., AFL-CIO v. 
American Petroleum Institute, 448 U.S. 
607 642 (1980), as precedent'for this 
determination was mappropnate. 

Response: The D.C. Circuit Court m 
Vinyl Chloride held that the 
Aamm1strator 1s reqmred, under section 
112, to make an initial determination of 
what is "safe." 824 F.2d at 1164. The 
court went on to state specifically that 
the Adm1mstrator's decision does not 
reqmre a finding that "safe" means "nsk 
free" Id., and further stated that the 
Administrator must decide "what nsks 
are acceptable in the world m which we 
live." 824 F.2d at 1165. Thus, the Vinyl 
Chloride court made it clear that 
"safety" or "acceptable nsk" 1s not to be 
equated with zero nsk. 

The Vinyl Chloride court cites the 
Supreme Court decision m Industrial 
Union Dept., AFL-CIO v. American 
Petroleum Institute, 448 U.S. 607 (1980} 
as support for the proposition that zero 
risk 1s not mandated, stating that 
Industrial Union holds that "something 
1s 'unsafe' only when it threatens 
humans with a 'significant nsk of 
harm' 824 F.2d at 1153. Industrial 
Union is clearly an appropriate 
precedent here. 

Regulatory Approaches 

Comment: The EPA's proposed 
approaches were based on a two-step 
dec1s1on process, and some commenters 
also interpreted the Vinyl Chloride 
decision as reqmnng a two-step process. 
Two commenters disagreed, stating that 
the Vinyl Chloride decision does not 
mandate a two-step procedure for 
making section 112 decisions, but made 
clear that an integrated, s•ngle-step 
procedure could be used as long as the 
decision satisfied both the "acceptable 
risk" and the "ample margin of.safety" 
criteria. Thus, for example,. if existing 
emissions pose nsks that are well below 
the acceptable risk, the Admimstrator 
could determme that both the 
acceptable nsk critenon and the 
reasonable degree of protection critenon 
are satisfied m one step. 

One commenter believed that as long 
as protection of public health 1s given 
pnmary consideration and only 
secondary consideration is given to 
·costs and technological feasibility, a 
one-step approach agrees with the. 
court's criteria as well as a two-step 
approach does. 

Response: The court m Vinyl Chloride 
specifically addressed the one- or two
step process question, stating as follows: 

In response to the facts presented In this 
case we have analyzed this issue by using a 
two-step process. We do not mean to indicate 
that the Adm1mstrator is bound to employ 
this two-step process in setting every 
em1ss1on standard under Section 112. If the 
Admtmstrator finds that some statistical 
methodology removes suffie1ently the 
scientific uncertainty present m this case, 
then the Admtmstrator could conceivably 
find that a certain statistically determmed 
level of emissions will provide an ample 
margin of safety. If the Adm1mstrator uses 
this methodology, he cannot consider cost 
and technological feasibility: these factors 
are no longer relevant because the 
Admm1strator has found another method to 
provide an "ample margin" of safety. 624 F.2d 
at 1165 n. 11. 

Thus, Vinyl Chloride does not mandate 
a two-step process in all cases. 
However, if a one-step process were 
utilized, the Adm1mstrator could not 
consider cost or feasibility. 

Comment: One commenter stated that 
a "decision by the Adm1mstrator to 
force further reductions m risk on the 
grounds that such reductions are needed 
to proVIde an ample margm of 
safety would be inconsistent with 
Vinyl Chloride if that decision were not 
based on a reasonable showmg of the 
need to compensate for uncertamty." 
The commenter urged EPA to conduct, 
"where information is adequate, a 
quantitative assessment of the 
possibility that actual nsk exceeds 
estimated nsk, and the extent to which 
actual nsk may be unacceptably high." 

Response: This commenter suggested 
that if there were no possibility of 
uncertamty, then further reductions to 
allow for an ample margm of safety 
would be mcons1stent with the Vinyl 
Chloride decision. However, the Vinyl 
Chloride dec1s10n, in discussmg what is 
meant by "an ample margm of safety" 
referred to the Senate's discussicn of 
Section 109. 824 F.2d at 1152. Ir. •heir 
report, sponsors of the Senate bill· 
explained that "the purpose of the 
'margin of safety' standards is to.afford 
'a reasonable degree of 
protection agamst hazards which 
research has not yet identified. " S. Rep. 
No. 1196, 91st Cong., Zd Sess. 10 (1970}, 
and added that the term is also 
mterpreted to be a "safety 
factor meant to compensate for 
uncertamties and variabilities. 824 F.2d 
at 1152. 

The court also recogmzed that 
hazardous air pollutants are generally 
"no threshold" pollutants, meamng that 
it is a commonly accepted scientific 
view that there is no threshold below 
which we are currently able to 

determme that a dose of the pollutant 
carnes no nsk of adverse health effects. 
824 F.2d at 1148. The court added that: 

Congress recogmzed in Section 112 
that the deternunation of what 1s "safe" will 
always be marked by scientific uncertainty 
and thus exhorted the Adm1mstrator to set 
em1ss1on standards that will provide an 
"ample margin" of safety. This language 
permits the Adm1mstrator to take into 
account sctentific uncertainty and to use 
expert discretion to determine what action 
should be taken in light of that uncertainty. 

While it is hypothetically possible for 
there to be no uncertainty, the Vinyl 
Chloride court recogmzed that today, 
and probably for the foreseeable future. 
there will be a degree of uncertainty. 
Thus, EPA is not acting inconsistently 
with Vinyl Chloride m determmmg that 
further reductions may be appropnate 
below the "safe" level (after 
consideration of the factors relevant to 
the ample margin declSlon) in order to 
account for uncertainty and provide for 
an "ample margin of safety." 

Comment: One commenter wrote that 
the Vinyl Chloride opmion states that 
"the Adm1rustrator 'may, and perhaps 
must' mclude additional control 
measures where technologically 
feasible, in order to reduce public 
exposure by a cancer-causing chemical 
'to the lowest feasible level' " The 
commenter therefore believed.the 
correct mterpretation of Section 112 of 
the CAA according to Vinyl Chloride is 
that "EPA must provide such additional 
protection as is feasible at the second
step 'ample margm of safety' 
determmation." 

Response: In the July 28, 1988, notice 
proposing em1ss10n standards for 
benzene, EPA raised the question of 
whether "to reqmre all techmcally 
feasible controls for which costs are 
reasonable no matter how small the risk 
reduction" (53 FR 28541). 

The. Vinyl Chloride case provided that 
technological feasibility can be 
considered under section 112, so long as 
it is not considered in the "acceptable 
risk" determination, but only m the 
"ample margm of safety" determmation. 
("Since we cannot discern clear 
Congressional mtent to preclude 
consideration of cost and technological 
feasibility m setting em1ss1on standards 
under section 112, we necessarily find 
that the Adm1mstrator may consider 
these factors." 824 F.2d at 1183.) The 
court explamed that "it is not the court's 
intention to bmd the Admmistrator to 
any specific method of determining what 
is 'safe' or what constitutes an 'ample 
margin' " 824 F.2d at 1166. Thus, the 
court provided that technological 
feasibility may be considered under 
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section 1i2, at•the "ample margin of 
safety" step in the analysis, and that it 
is within the discretion of the 
:\dmin~strator to det.'rmine what weight 
1t is to be given, along with.other 
relevant considerations such as the cost 
of additional controls. Because the court 
has specifically sanctioned the 
consideration of costs as well as 
feasibility of controls, it is clear that 

· Vinyl Chloride does not require 
imposition of the maximum feasible 
controls without regard to cost or 
effectiveness. "Section 112(b)(1)'s 
command to 'provide an ample margin 
of safety to protect the public health' is 
self-contained, and the absence of 
enumerated criteria may well evince a 

- Congressional intent for the 
Admini~trator to supply reasonable 
ones." 824 F.2d at 1159. 

Comment: One commenter stated that 
the Vinyl Chloride court was . 
unequivocal in its conclusion that 
considerations of cost and feasibility of 
controls are irrelevant to the question of 
what level of emission is safe. The 
commenter stated that Vinyl Chloride 
manda~ed only a very limited role for 
consideration of cost and feasibility, 
and that the acceptable risk decision 
should not be manipulated to allow 
consideration of cost and feasibility in 
the second step. 

Another commenter, on the other 
hand, stated that the court made clear 
that costs and feasiqility are not 
banished from section 112 
decisionmaking. Another commenter 
argued that given the Vinyl Chloride. 
decision reading on the "ample margin 
of safety" step, EPA can continue to 
consider technological feasibility, 
financial factors, and social impacts. 

Response: The Vinyl Chloride court 
reviewed the specific language of 
section 112 with respect to the question · 
of whether ·cost and technological · 
feasibility may be considered, and found 
that as they could not discern "clear 
Congressional intent to preclude 
consideration of cost and technological 
feasibility in setting emission standards 
under section 112, we necessarily find 
that the Administrator may consider 
these factors." 824 F.2d at 1163. Thus, 
the Administrator is not barred from 
considering these factors at some point 
in his analyses. · 

However, the court went on to 
provide that the Administrator must 
make an initial determination of what is 
"safe;" and that·at this litage"cannot 
under any circumstances consider cost 
and technological feffsibility." 824 F.2d 
at 1165: Once ~ determination has been 
made to whaf is "safe," the 
Administrator is free to consider costs 
and technological feasibility in setting • 

standards which provide an "ample 
margin of safety." Indeed, the Vinyl 
Chloride court suggested that the 
Administrator is free to cpnsider not 
only cost and feasibility, hut any, other 
reasonable criteria in determining what 
constitutes an ample margin of safety. 
824 F.2d at 1159. 

Comment: Several commenters felt 
that the legislative history of the CAA 
supports the point. that NESHAP should 
not be based solely on the MIR: instead, 
the CAA is concerned about impacts on 
the general population, "not small risks 
to a few individuals," in order to protect 
public health. 

Other commenters stated that reliance 
exclusively on the maximum exposed 
individual to determine acceptable risk 
is legally unacceptable because it is 
tantamount to a zero risk. zero 
emissions policy rejected in Vinyl 
Chloride and in the legislative history of 
the CAA. Approach D particularly, with · 
its 1x10- 6 MIR risk criterion, is the 
practical equivalent of the zero risk 
philosophy rejected in the Vinyl 
Chloride decision. 

Arguing the opposite side, two 
commenters stated that the CAA 
requires EPA to base "acceptable risk" 
decisions exclusively on the cancer risk 
to the most exposed individuals. The 
commenters stated that the legislative 
history of the CAA describes public 
health as the health of individuals, 
including particularly susceptible 
individuals, regardless of where they 
reside. · 

Response: The Vinyl Chloride 
decision provides that the Administrator 
must make a finding of what is "safe," 
based on available scientific 
information. What is found to be safe 
need not be "risk free" but rather must 
conform to what society finds to be an 
acceptable level of risk in the world in 
which we live. 824 F.2d at 1165. Such 
finding must be based "solely upon the 
risk to health/' 824 F.2d at 1166. The 
Vinyl Chloride case does not specify 
what particular health risks are 
relevant, or how they should be 
measured. Indeed, the court specified 
that administrative discretion is to be 
employed and that "itis not the court's 
intention to bind the Administrator to 
any specific method of determining what 
is 'safe'." 824 F.2d at 1166. 

The policy chosen by the 
Administrator permits consideration of 
multiple measures of health risk. Not 
only can the MIR figure be considered, 
but also incidence, the presence of 
noncancer health effects, and the 
uncertainties of the risk estimates. In 
this way, the effect on the most exposed 
individuals can be reviewed as well as 
the impact on the general public These 

factors can then be weighed in each 
individual case. This approach complies 
with the Vinyl Chloride mandate that 
the Administrator ascertain an 
acceptable level of risk to.the public by 
employing his expertise to assess 
available data. It also complies with the 
Congressional intent behind the CAA, 
which did not exclude the use of any 
particular measure of public health risk 
from the EPA's consideration with 
respect to section 112 regulations, and 
thereby implicitly permits consideration 
of any and all measures of health risk 
which the Administrator, in his 
judgment, believes are appropriate to 
determining what will "protect the 
public health." 

Policy-Related Comments and 
Responses 

The comments on the four approaches 
proposed by EPA for making the 
acceptable risk decision and for 
providing an ample margin of safety 
were generally polarized: Approach A 
was favored largely by industry: 
Approach D was favored by many 
private citizens, State regulatory 
agencies, and public interest groups; 
Approach B received essentially no 
support: and, while Approach C was 
criticized by many industries, private 
citizens, State regulatory agencies and 
public interest groups, it received some 
support from other commenters within 
these groups. In addition, alternative 
approaches were suggested by several 
commenters with some favoring a higher 
acceptable risk level and others a zero 
emissions approach. 

The EPA considered all of these 
comments in selecting the final policy 
for setting standards under section 112. 
This was done in light of the Vinyl 
Chloride decision; the final policy is 
described above in this Federal Register 
notice. The EPA responses to these 
comments are presented below; they are 
based on how the comments relate to 
the final policy and do not address 
positions and concerns about the four 
proposed approaches or suggested 
alternative approaches that are no 
longer relevant. 

In considering the.comments on the 
proposed approachas and alternative 
suggestions for a policy under section 
112, EPA viewed the comments in the 
context that some positions and 
concerns expressed by the commenters 
were diametrically opposed to one 
another. Thus, EPA realized that no 
response could completely resolve these 
positions and concerns. Accordingly, 
after thoroughly viewing and 
considering these comments, EP!\ 
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selected a final policy (or setting 
standards under section 112. 

The foil owing .sections· are split into 
discussions by.the four alternative . 
approaches presented in the July 1988 
Federal Register notice and by ancillary 
issues that were relevant to selecting the 
final policy for setting NESHAP. The 
main positions and concerns presented 
by commenters are followed by an EPA 
response to the comments in the context 
of the final policy. · 

Approach A Comments: Many 
commenters favored Approach A on the 
basis that it would be flexible, it would 
not be overly simplistic nor based on a 
single risk measure, it would take into 
account all relevant health infonnation 
and uncertainties in risk estimation, and 
it would be a more balanced and 
rational approach than the other 
approaches. One commenter added that 
only Approach A meets the 
requirements of the EPA's guidelines for 
cancer risk assessment and the guidance 
of the Science Advisory Board for full 
disclo"sure of risk uncertainties and 
quantitative range of risks Some 
commenters agreed with the EPA's 
proposal under Approach A to give less 
weight to individual risks of 1x10-5 or 

. less, saying that risks below 1X10-4 are 
conjectural and the methods used to 
estimate them are unreliable. . 

On the other hand, many commenters · 
rejected Approach A because they did 
not find it stringent enough. One 
commenter stated that !Jlthough 
Approach A has merit in theory because 
it seems to consider all available health 
infonnation, the EPA's benzene proposal 
shows that it.would result in pollutant 
levels far in excess of what.should be 
allowed under section 112. Several 
commenters found Approach A 
unacceptable because it does not 
establish a consistent and equitable 
policy, thereby allowing different 
acceptable risk decisions for different 
pollutants and source categories. 

One commenter argued against 
Approach A, saying that uncertainty· 
infonnation should be considered in the 
ample margin of safety step, not in the 

· acceptable risk step, because: (1) 
Considering areas of uncertainty in the 
acceptable risk step would result.in no 
consistent standards of acceptable risk, 
since consideration.s in each case will be 
different and (2) without a standardized 
method to allow different non
numerically expressed uncertainties to 
influence whaHs ~cceptable, ~PA 
depisions might appear t() be biased or 
arbitracy., , , : , , 

· Respon$e: The Ei>A agre~s,with many 
. of these comments, 'The final policy, like 
proposed Approach A, is flexible, 

. , provides an eq~itable response to 

regulation of air toxics under Section 
112, and takes into account all the 
relevant health infonnation and 
uncertainty in the risk assessment. The 
final policy is not overly simplistic (that 
is, based on a single risk measure) and 
is clearly consistent with the EPA's 
guidelines for cancer risk assessment for 
full disclosure of risk uncertainties and 
quantitative range of risks. The EPA 
appreciates the position taken by 
commenters who supported the EPA's 
concern that risk estimates less than 
1x10-5 should be given less weight than 
risk estimates greater than 1x10-•. The 
EPA believes, though, that it should 
reduce risks to less than 1X10-e for as 
many exposed people as possible. The 
EPA also agrees with cornrnenters that · 
proposed Approach A may not be 
stringent enough and, therefore, even 
though the final policy is similar to 
proposed Approach A, the application of 
the final policy results in lower levels of 
emissions. · 

The EPA does not agree with . 
commenters who·said that several 
aspects of Approach A (e.g., its . 
flexibility and consideration of . 
uncertainty) would lead to an 
inconsistent policy allowing different 
acceptable risk decisions for different 
pollutants and source categories. The 
EPA believes that the uncertainties 
within different risk assessments can 
appropriately result in different 
acceptable risk decisions. For example, 
while EPA strongly believes that 
emission rates for equipment leaks of 
benzene are overstated, there is no 
specific way to account for this belief 
other than to qualitatively consider it in 
the acceptable risk decision: EPA sees 
this as an appropriate use of its expert 
judgment. In addition, EPA does not 
agree with commenters who said that 
the uncertainty of a risk.assessment 
should only be considered in the ample 
margin of safety decision. Risk 
assessments are only as good as the 
weakest infonnation and modeling tools 
used in the assessments, ·and the value 
of the results of these assessments must 
be considered every time they are used: 
to ignore the uncertainty of these 
assessments is scientifically unsound 
and could result in similarly unsound 
decisions that may be viewed as 
inconsistent. · 

Approach B Comments:.No 
commenters f~vored Approach B. The . 
commen.ters who opposed this approach 
generally fell into two groups: industries, 
who generally felt that Approach B was 
tcio conservative and narrow; and State 
governments, private citizens, and 
public interest groups, who felt that 
Approach B was not stringent enough. 
Many of the .r(l;isons 'given for 

opposition were also stated as applying 
to other approaches which the 
commenters rejected for the same 
reasons.. . 

Many commenters.rejt:icted Approach 
B (also C and"D) because it is based on 
a single measure of acceptable risk 
(incidence in Approach B) and does not 
allow EPA to consider the full range of 
available health information. One 
commenter said that Approach B is in 
conflict with the EPA's guidelines for 
cancer risk assessment because one. of 
the guidelines stated purposes is to 
"encourage research and analysis that 
will lead to new risk assessment 
methods and data." Some commenters 
opposed Approach B. because the 
incidence is often greatly dependent on 
the definition of the source category. 
Most of these commenters felt that 
Approach B did not consider the 
maximum exposed individual and did 
not protect smaller populations from 
high risk when total incidence is low. 

Response: The EPA agrees with most 
of these comments. The"final policy, 
unlike proposed Approach B, provides 
an equitable response .to regulation of 
air toxics under section 112 by providing 
for the consideration of the MIR. yet 
takes into account all the other relevant 
health infonnation and uncertainty in 
the risk assessment, including incidence. 
The final policy is not overly simplistic 
(that is, based on a single risk measure) 
and is clearly consistent with the EPA's 
guidelines for cancer risk assessment for 
full disclosure of risk uncertainties and 
quantitative range of risks. The EPA 
appreciates the concern of commenters 
that incidenc.e is often greatly dependent 
on the definition ofthe source category. 

Approach C Comments: Approach C 
was supported by several coinmenters. 
Two commenters cited a review of 132 
Federal regula~ory decisions that one of 
them had published in a journal. The 
review showed that, for large 
populations, every chemical with an 
individual lifetime cancer risk above 
1x10-4 had historically been regulated. 
In .contrast, many commenters r.eje<;ted 
Approach C. Some commenters found 
Approach C too conservative,.inflexible, 
and limiting of the information which 
could be considered in the acceptable 
risk decision. Many other commenters 
rejected Approach C hecau.se they did 
not find it stringent enough. One 
commenter felt tha't if Approa<;h C i~ 
selected EPA should account for 
exposures to background concentrations' 
and multiple sources of a pollutant to . 

.make sure thaJno one is at a risk greater 
1l18n 1x10-•. · . .. · . . · · 

Response: The EPA ilgrees with s~me 
of .the commenters about J:\Pproach C 
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but disagrees with other commenters. 
The EPA agrees.that in niany cases· 
chemicals have be.en regulated that pose 
an individual lifetime risk of greater 
than 1X10- 4 and, therefore, disagrees 
with commenters who viewed Approach 
C as too conservative and also with 
commenters who found this approach 
not stringent enough. At the same time, 
EPA agrees with commenters that 

· Approach C was inflexible and did not 
consider all the relevant health 
information and uncertainty in the risk 
assessment. Accordingly. as indicated in 
the discussion of the final policy, EPA 
believes that MIR levels greater than 
approximately 1x10- 4 are 
presumptively· unacceptable but that the 
risk estimates must be considered in 
light of all the relevant health 
information and the uncertainty in the · 
risk asseiisinent. As part of this 
perspei:tive;EPA agrees that exposures 
to background concentrations and 
multiple sources of a pollutant may be 
considered to the extent that it is · 
practical and reasonable to do so. 

Approach D Comments: A large group 
of State· agencies, public interest groups,· 
and private citizens supported this 
approach. Their primary reason for 
support was because this was the most 
stringent approach, but other reasons 
included consistency with existing State 
air toxics programs and Federal 
regulations and accounting for 
underestimation of risk. A few 
commenters favored Approach D in 
ord.er to protect public health in a 
multiple carcinogen environment. One 
commenter favored an approach more 
conservative than Approach C because 
the public views ambient exposures to 
air pollutants as more frightening and 
less acceptable than other risks 
encountered in daily life. Some 
comrpenters supported Approach D 
because it was consistent with State 
and other Federal regulations (e.g., FDA 
regulations). 

The commenters who rejected 
Approach D did so for a variety of 
reasons. Some found Approach D too 
conservative, inflexible, and limiting in 
the information which could be 
considered in the acceptable risk 
decision. One commenter rejected 
Approach D because the 1x10-6 MIR 
level is below that which could be 
determined in the population; thus, . 
violations could never be proven." 

· Several commenters disagr~ed with. 
those who argue th'1t a.1x10- 6 . . . 

acceptable.risk level is justified due to 
concern about exposure to multiple 
chemicals; these commenters said that 
section .11~ .regµlafory decisions ·should . 
not be.based on concerns about 

chemical exposures that have little 
relevance to the pollutant and source 
category being regulated. One 
commenter rebutted commenters who 
stated that Approach D is consistent 
with the FDA's use of a 1x10-s 
benchmark under the Delaney clause 
when "fairly uniform and consistent 
exposures [food) in large groups of the 
population" are being regulated. The 

· FDA uses different risk measures than 
MIR, and develops average risks based 
on consumption patterns and average 
(not worst-case) concentrations in food. 
One commenter disagreed with 
comments submitted by several State 
agencies indicating a preference for the 
use of an MIR of1x10- 6 in setting 
NESHAP. Although these commenters 
felt this level would be consistent with 
their State air toxics programs, this 
commenter stated that the use of the 
1x10-6 level in these programs differs 
from that in NESHAP regulations · 
because the State programs are 
currently implemented as policies or 
guidelines and allow;waivers or 
flexibility if technology cannot reduce 
risks to below 1x10-s. One commenter 
disagreed that there is a public 
consensus that only 1x10-6 MIR is 
acceptable, because many citizens do· 
not uriderstand the assumptions and . 
meaning of MIR. ' · 

Many commenters felt either that 
even the risk_ level ofix10-8 given in 
Approach D was unacceptable or not· 
protective enough of public health, or 
that "acceptable" risk is zero risk. 

Response: T.he EPA agrees with 
commenters that felt that Approach D 
was too conservative, inflexible, and 
limiting of the information which could 
be considered in the acceptable risk 
decision. The EPA also agrees with 
commenters who stated that consistency 
with State and Federal regulations must 
be viewed in light of the purpose and 
actual implementation of those 
regulations and, specifically, agrees that 

··comparing NE$HAP requirements with 
·State prQgrams (many of which are 
guidelines· and contain waivers or 

· flexibility i_f technology cannot achieve 
the program~· stated goals) is 
inappropriate. Also, EPA finds the 

. comment that there is a public 
consensus that only an MIR of1x10-s 
or less is acceptable to be difficult to 
support given the wide range of 
positions expressed in this rulemaking. 
However, one of the goals of the policy 
for standards-setting under Vinyl 
Chloride is to protect a large majority of 
the exposed population ·to risks no · 
higher than about 1x10-e. . 
··.While EPA agrees that multiple 
exposures to chemicals are important to 

understand and consider in the EPA's 
overall implementation of its public 
health mandates, EPA disagrees that 
these exposures should be routinely 
evaluated and considered in selecting 
standards under section 112. In taking 
this position, EPA is agreeing with 
commenters who said using these 
exposures explicitly in selecting 
standards would be very difficult and 
possibly impractical. The EPA also 
disagrees with commenters who said 
that even the risk level of 1x10:-6 given 
in Approach D was unacceptable or not 
protective enough of public health, or 
that "acceptable" risk is zero risk. 

Alternative Acceptable Risk 
Approaches: Several commenters 
proposed variations on, or alternatives 
to, the EPA's four proposed approaches 
for determining acceptable risk. Several 
of these were modifications to the case
by-case approach (A). Another group 
ai;gued for more stringent criteria than 
Approach D, witl). an ultimate goal of 
zero risk. A third group provided v_arious 
other alternative ac,ceptable risk levels. 

Comment: As a modification, one 
commenter developed a variety of risk 
estimates for benzene ranging from 
"most plausible" to "plausible 
upperbound" and "plausible 
lowerbound'' estimates for annual 
incidence and MIR, and attached 
probabilities that each estimate . 
represents the true risk. A modified 
version of Approach A would make use 
of this range of risk estimates. Several . 
cominenters supported a suggested 
modified version of Approach A, which 
used a three-step process for arriving at 
decisions with the first step using a 
"most plausible" MIR. One commenter 
proposed a modified Approach A that 
established a preferred annual incidence· 
rather than a preferred MIR as a 
guideline for acceptable i:isk. One 
commenter supported a modified 
Approach D (acceptable risk defined as 
MIR oflx10-6) that would also require 
the application ofniaxirriui;n available 
controltechnology to all sources 
regardless· of their MIR. Some 
comment'ers· stated that only zero risk is 
acceptable, while others suggested 
progressive risk reduction to achieve an 
ultimate goal of zero risk. A phased risk
reduction approach with a goal of zero 
emissions was proposed by one 
commenter and several other 
commenters including other 
environmental groups and private 
citizens; · 

Response: The EPA has not chosen to 
use a variety of risk estimates for · 
benzene ranging from "most plausible" 
to "plausible upperbound" and 
"plausible lowerbound" estimates for 
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annual incidence and MIR with their 
associated probabilities for each 
estimate to represent the "true" l'isks to 
consider in making the acceptable risk 
de.cision. First. EPA considers its MIR 

. estimates as "plausible, yet 
conservative" and therefore does not 
agree that an estimate based on the 
perspectives of these commenters is 
appropriate. If EPA were to accept the 
commenters' suggestions, the EPA's MIR 
estimate would no longer represent the 
maximum potential risk posed to 
individuals located adjacent to sources 
of benzene. Second, even though EPA 
agrees that considering the uncertainty 
of its risk assessments is appropriate, 
EPA does not agree that developing 
explicit probabilities for risk estimates 
is a practical technique to use in making 
acceptable risk decisions. especially 
considering the data inadequacies 
associated with many risk assessments. 
Third, the aggregate population risk or 
incidence estimates calculated by EPA 
for benzene are '.'plausible" estimates 
given the EPA's estimating techniques. 
Accordingly, as discussed in more detail 
in the "Risk Assessment Comments and 
Responses" section of this preamble. 

. EPA has not changed the basic. 
estimating techniques used in its risk 
assessments even after considering 
these comments. 

The EPA also disagrees that Approach 
A should be modified with a preferred 
incidence level in place of the preferred 
MIR. The MIR estimate is used to ensure 
appropriate protection to all individuals. 
A preferred incidence le.vel would not 
provide this protection. Incidence 
estimates are aggregated population 
risks and would result in protecting the 
total population from hazardous air 
pollutants but would not ensure any 
particular level of protection for 
individuals. While EPA agrees that 
incidence should play a part in the 
acceptable risk decision, EPA does not 
believe that incidence estimates should 
be the principal factor considered. 

The EPA does not agree with the · 
commenters that _combine technological 
feasibility or phased technology 
approaches in the acceptable risk 
decision. This decision is to be based on 
health consideration only and, therefore, 
the approaches suggested by these 
commenters are not appropriate. 

Comment: Four commenlers 
advocated higher levels of acceptable 
risk than those proposed in any of the 
EPA's approaches. These commenters 
suggested: (1) An acceptable risk level 
of an MlR of 1x10-3; {2) a level no lower 
than other unavoidable risks such as the 
risk imposed bynatural·background 
radiation (ax10-31~ (3) a level associated 

with activities already accepted by 
society, which the commenters claimed 
would be higher than any of the four 
proposed approaches; and (4) a risk 
level reflective of the use of private 
automobile transportation (lifetime risk 
approaching 1X10-2) referred to in the 
Vinyl Chloride decision and also by the 
Supreme Court as an acceptable risk '.'in 
the world in which we live." 

Response: ThE? EPA does not agr~e 
· with the commenters who advocated 

higher levels of risks than any 
considered in the July 1988 Federal 
Register notice. While some . 
commenters interpreted the Vinyl 
Chloride decision to mandate these high 
risk levels. EPA believes that the Vinyl 
Chloride decision requires EPA to 
consider societal risks and make an 
expert judgment. The EPA completed 
such considerations, made an expert 
judgment and, consequently, selected a 
presumptive MIR level of approximately 
1x10-4, For the sources considered in 
this notice, EPA believes that associated 
risks in the range of1x10-2 and 1x10-3 

are too high, and unacceptable. 
Comment: One State agency 

supported the establishment of an 
acceptable MIR range and suggested 
1 x 10- 7 to 1 x 10-4• If risks are below the 
low end of the range, no action to even 
examine controls would be necessary. 
The high end of the range would be a 
ceiling that could not be exceeded 
regardless of circumstances. (The 
commenter specifically said that risks 
on the order of 1 x 10-2 MIR should 
never be considered acceptable.} The 
commenter stated that within the 
1x10-1 to1x10-"range, other factors 
such as uncertainties, incidence~ and 
feasibility and affordability of emission 
reduction strategies should then be 
considered to determine whether a 
lower risk within the defined range is 
appropriate. 

Response: This comment is similar to 
the final policy for determining the 
acceptability of the risks associated 
with hazardous air pollutants and then 
selecting an ample margin Gf safety. The 
EPA believes its approach is generally 
consistent with this comment although 
EPA would like to add that it is 
important to consider the uncertainty 
and other factors in making the 
acceptable risk decision. In addition, in 
some cases, risk estimates higher than 
approximately 1x10-4 can also be 
acceptable after the relevant factors 
have been considered. 

Risk Comparisons in the Acceptable 
Risk Decision: Several commenters 
expressed positions on whether 
comparison of hazardous air pollutant 
risks with other risks encountered by 

society should be. considered in making 
the acceptable risk decision. Some 
commenters thought comparisons were 
appropriate while others did not 

Comment: Several commenters 
thought that as part of the acceptable 
risk decision, EPA should compare 
benzene risks with other risks that are 
encountered in ordinary life and 
accepted by society. They generally 
used comparatiye risks as an argument 
in favor of Approach A and as evidence 
that risks of 1x10- 4, or even higher, 
could be considered acceptable. The 
commenters said such comparisons are 
consistent with the Vinyl Chloride 
decision's reference to consider the 
acceptability of risk in "the world in 
which we live." Many commenters listed 
several ~ctivities encountered in daily 
life which entail lifetime risks in the 
1x10-3 to1x10- 4 range as evidence 
that this level of risk could be 
considered acceptable. 

Other commenters said comparison of 
hazardous air pollutant risks with other 
common risks is not an appropriate 
factor to consider in the acceptable risk 
decision. Three of these commenters 
said that the comparison is 
inappropriate ·because benzene and 
other toxic air pollutants are man-made 
and benzene emissions and risks are 
controllable, whereas many other risks 
encountered in everyday life are 
uncontrollable or accidental. Others 
said the comparison is not valid because 
risks such as driving a car are voluntary, 
whereas pollutant exposures are 
involuntary. One commenter also said 
comparisons are rot accurate bi!cause 
benzene risks do not consider all health 
impacts, and are more uncertain than 
other societal risks that can be 
accurately measured. Similarly, another 
commenter stated that people are 
willing to accept higher levels of risk 
when actual risk can be calculated with 
certainty. When risks are uncertain, 
such as with benzene and other 
environmental hazards, only a low level 
of risk is tolerated because actual risks 
may be higher than estimated risks. 

Response: The Vinyl Chloride 
decision provides for such comparisons 
and for BPA to make an expert judgment 
on the acceptability of the risks for 
sources of hazardous air pollutants. 
However, EPA believes that it is prudent 
to view such comparisons cautiously 
and to reflect the uncertainty in such 
comparisons in the EPA's decisions on 
the acceptability of the risks for sources 
of hazardous air pollutants. Factors, 
such as whether the risks are voluntary, 
controllable, manma'de, and uncertain, 
lead EPA to be cautious in making such 
comparisons. After considering these 
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risks, EPA has determmed that MIR's 
greater than approximately 1 x10-4 are 
presumptively unacceptable and can 
only be rebutted by careful examination 
of the other relevant factors, including 
uncertainty. 

However, m this regard, it is 
important to point out that MIR 
estimates are based on a different and. 
more conservative, concept than 
average risk expressions such as the 
risks associated with motor vehicles, or 
the risk of being killed by lightmng. 
Average nsks generally apply to the 
total population and do not reflect the 
distribution of nsks across the 
population. For example, the average 
lifetime nsk of death due to motor 
vehicle accidents is about 5x10-3 A 
city with a population of 2 million might, 
therefore, ·expect about 150 traffic. 
related deaths every year even though 
some members of this population are at 
greater nsk. On average, this 150 deaths 
every year does not express. the 
incidence rate for those members of the 
population. In contrast, if the MIR at a 
typical industnal facility located in a 
city of 2 million population IS 5x10-3 

the annual estimated mcidence would 
only be about 1 death m 20 years (0.005 
case/year). Thus, while EPA believes 
that MIR nsks greater than 
approximately 1x10-4 are 
presumptively not acceptable, EPA 
mamtams that commenters who apply 
the MIR to entire populations are 
improperly charactenzmg population 
nsks as well as the MIR. 

Comment: Three commenters said 
that if levels of exposure are withm the 
bounds of vanation in ambient 
background levels, the activity should 
not be regulated. Another commenter 
cautioned 'that background 
concentrations considered for 
comparison of acceptable nsk should be 
natural benzene levels m clean air, not 
levels m already polluted urban air. One 
commenter stated that EPA must 
consider other sources of nsk from 
benzene exposure and determme 
whether the acceptable nsk level is to 
represent total nsks from all exposures 
to a substance or 1ust mcremental nsks 
to ambient nsks. 

Response: The EPA believes that 
comparison of estimated MIR levels· to 
natural background nsk levels 1s 
appropriate to help charactenze the 
overall magnitude of the nsk that 
remams after making the. acceptable nsk 
decision. However, EPA also agrees that 
comparison of .acceptable nsk ·should 
. not be associated with levels m polluted 
urban air. With respect to considenng 
other sources of nsk from benzene 
exposure and determimng the 

acceptable nsk level for all exposures to 
benzene, EPA considers this 
inappropnate because only the nsks 
assocmted with the enussions under 
consideration are relevant to the 
regulation being established and, 
consequently, the dec1s1on being made. 

Ample Margm of Safety DecJSJon: 
Several commenters expressed op1mons 
on what factors should be considered m 
the declSlon on what level of regulation 
provides an "ample margin of safety" as 
reqmred by Section 112 of the CAA and 
the Vinyl Chloride decision. Some 
commenters argued for strong 
consideration of health effects and 
uncertainties, while others emphasized 
consideration of economic impacts or a 
balancing of multiple factors. Reqmnng 
"best" control technologies as part of 
the ample margm of safety step was also 
recommended by some. 

Comment: Four commenters suggested 
that in the ample margin of safety 
declSlon, EPA should give greater 
consideration to health effects, 
noncancer effects. alternate exposure 
pathways, co-emitted pollutant nsks, 
nonquantified health·effects, 
interactions among pollutants, and 
uncertamties not taken mto account m 
the EPA's risk estimates. One 
commenter, supported by several others, 
said that an ample margm of safety 
means no less than elimination of all 
avoidable risks. 

Some commenters identified 
additional economic factors that they 
thought should be considered and that 
would lead to more strmgent regulatory 
declSlons. One commenter asked that 
EPA consider the economic Impact on 
the families of cancer victims. Another 
commenter stressed the high cost of 
emotional suffenng, not only for 
leukemia victims, but also for their 
family and friends. In a similar vem, two 
commenters pointed out that there are 
many costs to soC1ety associated with 
the deaths and illnesses assoC1ated with 
pollution, such as emotional costs to 
families, medical costs of treatment and 
mstitutionalization, and weakemng of 
the gene pool. 

Several.commenters suggested that 
the following factors be considered m 
the ample margin of safety decision: (1) 
The sC1entific and statistical 
uncertamties m the risk estimates 
mcluding the likely impact of 
uncertainties on the estimate of most 
plausible risk, (2) the availability of 
technologically feasible controls, (3J the 
likelihood of plant closures and . 
consequential effects of unemployment, 
(4) the cost effectiveness of additional 
controls, and (5) the likelihood that 

emissions will m..:rease or decrease in 
the future. 

Two commenters suggested that, as a 
means of weighing the vanous factors m 
determmmg an ample margm of safety, 
EPA should establish a value for cost 
per life saved. They claimed this 
approach would allow consistent 
dec1s1onmakmg; fairness, and wise use 
of resources. One commenter stated that 
existing sources and new sources could 
be treated differently m the ample 
margin of safety step, allowing a higher 
nsk level for old plants that will close 
soon. 

Response: The EPA agrees with many 
of these comments m pnnciple. 
However. EPA believes the relative 
weight of the many factors that can be 
considered m selecting an ample margin 
of safety can only be determined for 
each specific source category. This 
occurs mainly because technological 
and economic factors (along with the 
health-related factors) vary from source 
category to source category. The EPA 
agrees, in pnnC1ple, with the commenter 
that stated that existing sources and 
new sources could be treated differently 
m the ample margin of safety step to 
allow a higher nsk level for old plants 
that will close soon. However, while 
EPA will endeavor to fully consider all 
the relevant factors in the selection of 
final standards under Section 112, it is 
not possible to cite a specific dec1s1on 
process upon which such selections will 
be made. 

In summary. it 1s important to note the 
overall impacts of the final standards 
which were selected to proVIde an 
ample margin of safety for the source 
categories under consideration m this 
rulemakmg. The EPA believes the 
benzene emissions from these source 
categories do not exceed the acceptable 
nsk benchmark of approximately 
1x10- 4 after weighing all the 
appropriate health-related factors for 
and agamst this presumptive 
benchmark. In addition, these standards 
reduce the total national cancer 
inC1dence due to the sources considered 
m this notice to 1 case every 3 years (0.3 
case/year); the vast ma1ority of this 
mc1dence 1s assoC1ated with the 
population exposed to risks less than 
1x10-6 To achieve this ample margin of 
safety. owners or operators of the 
sources affected by the standards 
promulgated today will spend, 
nationwide, about $16 million/yr (1984 
dollars). 

Comment: Several commenters 
responded to the EPA's question of 
whether maximum feasible control 
should always be required. Several 
commenters advocated technology-
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based approaches to setting NESHAP or 
ensuring an "ample margin of safety," 
while others said cost/benefit analyses 
should be used to determine whether 
control technologies should be applied. 
Several commenters suggested 
requirements for application of all 
feasible control technologies, although . 
their definitions of feasibility differed. In 
contrast, several other commenters said 
it is not appropriate to require maximum 
controls in all cases, and suggested 
cost/benefit analyses to determine 
when additional control should be 
required to provide an ample margin of 
safety. The commenters stated that the 
"ample margin of safety" step does not 
require imposition of all technologically 
feasible controls short of plant closure, 
and suggested that an analysis of 
incremental risk reduction benefits 
versus incremental costs of additional 
controls be performed to determine if 
additional control is warranted. 

Response: After considering these 
comments, EPA concluded that all the 
relevant health, technological and 
economic information should be 
considered in making the ample margin 
of safety decision. Accordingly, EPA 
rejects the position that the maximum 
feasible control technologies should be 
applied in all cases and accepts the 
position that an analysis of incremental 
risk reduction benefits versus 
incremental costs of additional controls 
be performed to help determine if 
additional control is warranted. 
However. EPA would like to clarify this 
conclusion by noting that it does not 
intend to use "bright-line" cost
effectiveness ratios to make the ample 
margin of safety decision but rather will 
consider such information with all the 
other relevant information available for 
this decision. 

Treatment of Uncertainty: The
response to the EPA's solicitation of 
comment regarding the treatment of 

, . uncertainty varied from approval of the 
EPA's position lo suggestions that 
uncertainty should force stricter 
standards, or conversely, prohibit 
restrictive standards. One group of 
commenters stated that EPA had shown 
a good appreciation of the uncertainty 
associated with the scientific evaluation 
of health data and the exposure dafa 
used in estimating risk. Commenters 
also provided recommendations on 
which step of the deeision process was 
the appropriate place for the 
consideration of uncertainty. 

Comment: Some commenters favored 
consideration of uncertainties in the 
acceptable risk step of the decision 
process. while others felt it is more 
appropriate to consider uncertainties in 

the ample margin of safety step. One 
commenter, supported by several others, 
stated that it would not be appropriate 
to evaluate the "safe" level and the 
"margin of safety" without taking the 
uncertainties into account. Another 
commenter said it would make no sense 
to determine what is a "safe" level 
without considering the strengths or 
weaknesses of the evidence implicating 
the pollutant in question. Others stated 
that questions of uncertainty and 
conservatism cannot be separated or 
deferred from the determination of 
acceptable risk. Other commenters felt 
consideration of uncertainty should be 
deferred until the ample margin of safety 
step. Most of these commenters believed 
that the MIR should be the sole criterion 
for making the acceptable risk decision. 
and that uncertainties and other factors 
are best considered in the ample margin 
of safety step. Another commenter 
agreed that uncertainties should be 
accounted for in the ample margin of 
safety step and added that these 
uncertainties should not be addressed 
by incorporating unscientific, over
conservative assumptions into the risk 
assessments. 

Response: The EPA believes that it is 
essential to consider the quality of the 
information it uses to make decisions 
when the decisions are being made. 
Thus, EPA agrees with commenters that 
stated that it would be inappropriate to 
evaluate the "safe" level and the 
"margin of safety" without taking the 
uncertainties (both scientific and 
technological) into account Because 
EPA has concluded that many factors 
should be considered in making the 
acceptable risk decision, EPA disagrees 
with commenters who believed that, 
because the MIR should be the sole 
criterion for making the acceptable risk 
decision, uncertainties and other factors 
are best considered in the ample margin 
of safety step. 

Comment: Several commenters 
proposed that uncertainty should be 
quantified to the extent possible to aid 
NESHAP decisionmaking. Another 
commenter recommended the use of 
sensitivity analyses to illustrate .the 
effect of the assumptions used on the 
resultant magnitude of the risk estimate. 
Some commenters recommended a 
conservative risk estimation approach to 
protect against uncertainties. Some also 
stated that when there are uncertainties, 
the EPA should act with extraordinary 
prudence and caution, and that 
uncertain health effects not considered 
in the risk assessment should be viewed 
as serious and unacceptable 
consequences of exposure to a pollutant. 

Response: As discussed in the EPA's 
responses to comments on its risk 
assessment for benzene source 
categories. EPA cannot reliably quantify 
the uncertainty of its risk assessments to 
the degree envisioned by some 
commenters. The EPA is not convinced 
that data are available to enable 
rigorous statistical analyses designed to 
quantify accurately the uncertainty of 
the estimates associated with its risk 
assessments. In addition, EPA did not 
find that these commenters made a 
convincing case for how such analyses 
would help in making decisions. 
However, as a matter of policy, EPA 
considers it important to understand the 
uncertainty of its risk assessments and 
attempts to quantify this uncertainty in · 
a reasonably practical manner. In. many 
cases, the uncertainty of particular risk 
assessments will be characterized 
qualitatively but may be characterized 
quantitatively if it is practical and 
appropr.iate to do so. 

Risk Assessment Comments and 
Responses 

/JJtroduction: The EPA received many 
comments that were concerned with the 
characterization of the potential ad\•erse 
health effects associated with human 
exposure to benzene. Most of these 
comments addressed the numerous 
assumptions and uncertainties 
associated with the benzene risk 
assessment. The EPA recognizes that 
there is a wide range of views on the 
risk assessment methodologies and 
assumptions that were used in this 
analysis. For this reason, EPA was 
particularly interested in receiving 
public comments on the benzene risk 
assessment. Considerable effort was 
made in reviewing and responding to 
each comment that was submitted. 

The EPA believes that the estimates 
of risk for the benzene source categories 
are based on the most current scientific 
knowledge and on sound scientific 
judgment. In some instances. inferences 
were required due to uncertainties in 
areas where there is no scientific 
consensus. The EPA incorporated these 
judgmental positions (science policies) 
into the benzene risk assessment based 
on an evaluation of the currently , 
available information and on the 
regulatory mission of EPA to protect 
public health. The risk assessment 
conducted by EPA is consistent with the 
principles and procedures described in 
the 1986 Guidelines for Carcinogen Risk 
Assessment (51 FR 33992} and 
Guidelines for Exposure Assessment {51 
FR 34042}. These guidelines were 
developed by scientists in EPA. and 
were extensively reviewed by the public 
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and .by .expert scientists in iimhlstJ:;v, 
academia. emdr.onmerital •grol.IJIS, .and 
other governmental •f\gencies. 

Each ruthe four pads.of the risk 
assessment for benzene, including 
hazard identifu:&ti0n. .dese,/retUJtlnse 
assessment, exposure ,assessment. mid 
risk characterizatiOll, are desoribed in 
detail in the July 28. 1988. Federal 
Register notice ~53 FR %8491>) .announcing 
the proposed rule for benzene 11.onroes 
To put the comments and responses ·into 
their proper context. a 1br.ief Tev.iew ,of 
the c~ of the ,benzene risk 
asseasment is provided 'below.. 

Ben:llene was broadly recognized as a 
po!ential human .carcinQgen in .the ,eacly 
1970'.s with .the pulilicatiWl oI several 
epidemio1Qgica1 :Studies ofl>enzene
eigJOsed woikers (Docket No. OAQPS 
79-3, Part 1, Item X-;J-,2). Altho.ugh 
health effects 11ther than leukeniia (sucb 
as 11,plasfic .anemia and mu1Qp1e 
myelomaJ have been attributed to 
benzene, the serious .nature :of iliis 
disease and the uncertainties.re_garding 
the existence of.aqy iis'k~free levels of 
exposure combined to make 'ft o'f central 
importance in the hazard assessment. 

Since ris'ks associated With 1ow 
ambient exposure levels cannot be 
measured .directly ,either by animal 
experiments or epideniiologiclil studies. 
EPA relies upon mathematical modeling 
techniques .to extrapolate fr.om bigh to 
low dose. For benzene, this estimate is 
derived from the dose/Tesponse 
relationship ubser:ved in 'fhe 
occupational studies and reyresents 'the 
estimated upperbound on the iincreased 
risk of ·contradfing 'leukemia for an 
individual .exposed for a lifetime .(70 
years) ~o a specific ·concentration ·df 
benzene (e:g., 1 part ·per million fppmJ) 
in the ·air. T;he EPA has elected to use 
the linear noritbreshold assumption for 
the benzene iliose/.response ·assessment, 
wmoh results in a ;plausible •esfimate :of 
the letikemta unit risk 'to :the ·e~osed 
population. If tbe 'true ·dose/response 
relationship at low doses .is sUblinear 
(i.e., is -such that :1be :response a1 fow 
doses 'is less than -predicted -Oy ~he linear 
model), •then tlre unit ,fis'k estimate {URE) 
would eTI' •Un the nigh '!!Iliff and in favor 
of 1he pretectien ·of .pub1lc healtb. The 
limited .data 'from wliich 'the 
extrapolation is made :are uon9is'tent 
with the use oftheiinear,model 

In the absence :of ade~ua'te monitored 
amliient air lwels of;p:01lutants :near 
industrial .-snmces, 1EP.A .uses 
ma thematicfil models to :pr.edict the · 
dispension :of .emissions and :SU:bsequent 
potenfial fo1r lmman ~eJq>Osnre. JEstimates 
of :the :oonoenh:ati:ons .oflheniene to 
which the ;popu'lRtion may :be expnsed 
and the llllagnitnde :nf ;public 1e:x:pusur.e 
wer.edev.elope.d'lISing·the EPA'.BJl-luman 

Ex;posure .Model (HEM). The HEM 
accepts -as :inputs the .locations and 
emission oharaoteristics .of !he subjed.t 
source catflgonies of,benzene.This 
information is combined with census 
and meteorological d.ata :contained in 
the model to estimate .the magnitude .and 
distcibnti.on of population :exposure. 

Tiliere .are ,uncertainties inher.ent in 1fhe 
deri-vation.of:the oanoerUREfer 
benzene and in the ,estimation 1of 
exposure by the HEM. 'ifhese 
unaentainties may ·lead to ,either .an 
overestimation,or underestimation tdf !he 
potential leukemia r.isk -to 1he :exposed 
population. Altho~gh there .are 
uncertainties associated with :the 
methods and aSSllllWtions .used in ·the 
benzene risk .aHSessment, EPA econ.Siders 
the analysis .to reyFesent a .reasonable 
and .appropriate .approach .to ,the 
estimation of :Potential !health ,rJsks. IA 
complete descrip.tion ,of ,these 
uncertainties is found ;in .the Ju~y .28, 
1988, Federal~ter notice .(53 F.R 
28496) .and ln fhe response te comments 
found below. 

The exposure estimates ohtained'from 
the HEM are conibined w'Hh the 
estimate. of carcinqgen:ic ,potency 'for 
benzene ;(i.e .. URE) 'to ca1culate 'the 
probabifity of the 'increased ris1< of 
cancer in the ex;posed popu1ation. 'Tw.o 
measures of excess 1elikeniia ris'ks are 
calculated: 'the aggr~ga'te popu1a:tion 
risk, and 'the maximwn indiv'idual 
lifetimerisk:fMlR). Because oLfhe 

-assump'tions and uncertainties in .the 
dose/i:esponse assessment and 
exposure assessmen't, these .risks cannot 
be construed as abso1U:te measures df 
the true ris'l< burden <to :fhe '.benzene
exposed popula'fion. The ·quanfila'tive 
risk assessment is best 'Viewed ·as a 
relative estimate of the likelihood ·df 
cancer associia'ted with benzene 
emisfilons from -an 'industrial source 
category, for•co~parison with 'estimates 
from alternative emissien scenariosur 
other benzene source categories. The 
esfimated annua1ccancerinCidence and 
MlR resulting from ambient exposure'.to 
predicted ·ambient ooncentrafions 'Of 
benzene emffted from tlte industrial 
souroe categories ape 'Smmnarlzed in 
section Ill ·of this '.Federal :Register 
notice. 

The EPA. ,received comments in !thPee 
broad areas oftheriskJissessmeFitfor 
benzene :source .categories: (1' 
Quam ta'tive ;and quantiitaticve aspects df 
the benzene health .assessment; :f21) the 
e~osure :analy,Sis lUsed :to estimate ithe 
MLR. :niliK ;distributions. rand :cancer 
incidences 1assuciated with 1e:x:p:osure !to 
benzene; .and '.fll:) •uncer.tainties in ithe irilik 
assessmelit. IA ;genei:a'l :relliew cc:if lthese 
comments .and .the 1EPA:~s 1responses 1is 
found in the following three sections. IA 

more detailed discussion oh1pedific 
comments and Tesponses :can he :found 
inifhe BID. ' 

BenzeJJ.e Health Assessment 
Comments;'Cmmmerns .cm :the •EP.A~s 
health risk assessment for .benzene can 
be grouped cin:to three main areas:'( a:) 
health effects ·erulpoints .considered in 
the risk assessment, @J) :the selection '"f 
epidemiological stmifies, and (cl the 
mathematical dose/response models 
used to :derive 'the ·cancer 'IJRE. Eadh :of 
these comment areas is briefly 
described and :addFessed ib0low. 

Comment."Severa1 commenters 
discussed which !health ·effects 
endpo'ints •should 'be mc1uded in. the rls'k 
analysis. 'Some ·of 1:hese commenters 'fEilt 
that only risks from acute rn,ye1utd 
leUkemia '.(AMI;) •sbou1d 'be considered, 
since in their View a ·c1ear association 
between ,exposure 1:0 !benzene and .other 
cancer types !has not been established. 
In contrast, ·one commenter pointed ·out 
that there 'is ·Stlbstarrtia1 eVidence from 
case r~ports ·and epidemidlogic studies 
that benzene causes ·a11 major .cell 1YJ>es 
of'leulcemia as wf!Il as 1ymp'homas and 
other diseases. · 

Response:"fhe EPA 'believes 'that 
there is insufficient evidence to discount 
the assoCiation o'f'benzene wifh 
leukemia 'ty,pes other .than AML. In 
addition to !Jeu'keniia, several :Studies 
(described :in 53 FR '28496J :have noted 
increases in ofher cancers. most notably 
lymphosarcruna .and mu1fip1e myeloma. 
There is .substantial .evidence from case 
repoms and eyidemiolqgical 1S1udies .that 
benzene .causes .all .major .cell .types .of 
leukemia ,as well :as lymphomas and 
other .diseases. This is .consistent with 
the o bserv.ation .that .other leukemogens 
(e.g., radiation, .encQgenic ~ses, 
alk;y.latil18 agents, and anti-neqplasiic 
drqgsJ cause :cancers in .differ.eii! .cell 
types. The:EPA ther.efone does .not~ree 
w.ith 1the commenters mo :ai;gued .that 
AML is .the on\y type :nf leukemia .caUB.ed 
by :benzene. 

Comment: Other .t:ommenters :felt that 
the ·risks .ID human health .are 
understated because :e:ancers LO.ther .than 
leukemia, as well as nom:anner health 
effects such as immunotcn::io~y. :a11e ·not 
el<(plicitly aonsider,ed in the EP:A's risk 
assessment. 

Respwffe: Although human •e.:iq>asure 
to tbenzene jn :the Mlorkplaoe has been 
associatei!l with le:ukernia, ·apla&tic 
anemia, .multiple :rnyeloma.. ~~phomas, 
p.aru:y:tQpenia. cehr.omosomail bllBllkages 
and depression .of llrone mari:ow,, lEP,A 
believes thatlthe !leukemia iinci.dence in 
epidemidlogy <Smt'lies J!lroltldes 1the mos't 
compl!ehensiv.e and :U}il-to.date tbasis lfor 
dose/response estimation pur.poses. tin 
benzene-eooposed .animals. •twd:c cdffects 
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such as histopatholog1cal changes in the 
testes and bone marrow have been 
observed. Toxicity of the hematopoietic 
system as well as cytogenetic effects in 
humans have been causally related to . 

· benzene exposure; however, the 
magnitude and duration qf exposure 
required to elicit these effects are not 
developed-at this time. 

.The estimated ambient levels of 
benze11e associated with emissions from 
stationary industrial sources, aft¢r 
controls are applied (in the low parts per 
billion range) are generally at least three 
orders of magnitude lower than levels 
associated with noncancer health 
effects in animals (in the ppm range). 
The carcinogenic effect, however, unlike 
noncancer health endpoints, is 
presumed to be nonthreshold in nature. 
Consequently, in the interest of 
protecting public health, EPA has 
id1,mtified carcinogeniciity, specifically 
leukemia, as the health endpoint of 
greatest concern in this risk assessment. 

Comment: Several commenters 
criticized the data sets.used by EPA to 
derive the URE. One commenter argued 
·that the quantitative risk assessment on 
the benzene-induced risk of leukemia 
should be based solely on the . 
occupational cohort studied by Rinsky 
(1987) since it is the best among all 
available epidemiologic studies. 

Response: The ~PA maintains that 
data from studies ·other than the Riniiky 
study should also be used for the 
purpose of risk calculation, since no 
single study is necessarily better than 
any other. Although the Rinsky study 
possesses many of the attributes of a 
good epidemiologic study, it still suffers 
from a lack of definitive information 
concerning the levels of benzene 
exposure to which the rubber 
hydrochloride (pliofilm) workers were 
subjected in the 1940's. Furthermore; in 

. response to a petition on October 17, 
1984, from the NRDC, EPA evaluated the 
most current scientific literature on 
benzene carcinogenicity and revised the 
URE accordingly. A-discussion of this 
reassessment can be found in .the July -

. · 28, 1988, Federal Register (53 FR 28496) .. 
· announcing the EPA's proposed rule for 

benzene sources. 
Comment: One commenter stated.that 

the Crump and Allen exposure estimates 
. of 1984 are more representative of the 

benzene levels to which workers in the 
Rinsky.cohort were exposed prior to 
1946. The commenter argued that these 
estimates should be used by EPA,. rather 
than using the.estimates in.both this 
study and the study by Rinslcy. . 

fiesponse: The EPA believes the use 
of only the Crump and Allen exposure 
estimat~s does' not re.duce the 
uncertainty associated with the 

assumed benzene exposure levels prior 
to 1946, which was a period for which 
no industrial hygiene data were 
available. The argument that the Crump 
and Allen exposure estimates are 
superior to the Rinsky estimates is 
based on an observation that the Crump 
and Allen exposure estimates have a · 
high correlation with rising peripheral 
blood counts (higher.blood counts are 
associated with lower exposure levels), 
while no correlation is found for the · 

. Rinsky estimates. The EPA believes that 
this finding of a high coITela tion is 
"artifactual." Blood counts rose in both 
exposed and unexposed employees qver 
time, which may have been due to 
changes in diagnostic methods, 

. techniques, or interpretations. Given the 
uncertainty associated with the Crump 
and Allen exposure estimates, EPA feels 
that both the Rinsky and the Crump and 
Allen exposure estimates should be 
considered in the risk assessment. 

Comment: Several commenters had 
suggestions for improvement of the 
dose/response assessment portion of 
the risk analysis. Some commenters 
criticized the linearized extrapolation 
model used by EPA for carcillogen risk 
assessment, and asserted that the 
existing data suggest' a nonllnear and 
threshold dose/response relationship. 
These commenters urged EPA to update 
its dose/response model by using new 
scientific advances in toxicology, 
pharmacokinetics, and biologically
based dose/response models. Other 

. commenters supported the use of the 
linear, nonthreshold model. 

Response: The EPA does not agree 
with the comment that the 
demonstration of a nonlinear dose/ 
response relationship in the observed 
data is a sufficient basis to argue that 
the shape of the dpse/response curve is 
nonlinear at untested low dose levels. · 
The EPA's view is that linear low dose 
extrapolation is preferred, unless low 

. dose data and/or mechanism of action 
or metabolism data show otherwise. The 
EPA also believes that it is premature to 
assume a threshold effect for benzene 
due to the lack of understanding about 
the mf;lchanism of carcinogenic action. 
The EPA has elected to use the low dose 
linear nonthreshold assumption for the 
.benzene dose/response assessment 
because as a matter of science policy, 
EPA prefers to use assumptions which 
willprovi!ie risk estimates which are 
not likely to be exceeded given the lack 
of understanding about the mechanism 
of carcinogenic action. This cho.ice of 
models results in an upperbound 
(because of the linear assumption) 
estimate of leukemia risk to the exposed 
population. 

Comment: A new risk extrapolation 
model was offered by one commenter, 
who described the model as a 
significant improvement over the 
existing EPA risk assessment because 
more biological information (e.g., the use 
of latency period actually estimated · 
from the data) is incorporated and a 
better exposure estii:nation procedtire 

. (i.e.; the use of individual exposure 
information rather than categarical 
data)iS used. 

Response: The EPA does not agree 
that this new assessment procedure is, o 
priori, an improvementover the EPA 
procedure because EPA believes the 
way that cellular dynamics and latency 
are incorporated in the new model is 
both mathematically and biologically 
inappropriate. While EPA believes that 
the linear nonthreshold dose/response 
assessment for benzene is the most 

· appropriate approach at this time, EPA. 
. encourages the development of new 
approaches that involve the 
incorporation of biological information, 
as appropriate, into the risk assessment 
procedure. 
. ·Exposure Assessment Comments: 
Comments on the EPA's assessment of 
human exposure to benzene emissions 
address three principal areas:'(a) The 
analytical assumptions underlying the 
assessment, (b) the choice of 
atmospheric dispersion models, and (c) 
the matching of predicted 
concentrations with exposed 
populations. 

Comment: A number of commenters· 
took issue with the EPA's assumption 
that people living in the vicinity of 
·benzene sourc.es were exposed 
continuously, for a 70-year lifetime, to 
predicted long-term ambient benzene 
levels. Commenters maintained that the 
average lifetime of an industrial facility 
is considerably less than 70 years, that 
few individuals would be expected to 
live in the same location for their entire 
lives, and that the EPA's assumption did 
not provide for the fact that people 
spend a much greater proportion of their 
time indoors rather than outdoors. 
Commenters suggested alternative 
assumptions ranging from·15 to 35 years 
based on plant life and duration of 
residency estimates, and 4 to 22 hours of 
exposure per day based on the time 
individuals spend outdoors. 

Response: The EPA recognizes that 
the assumption of 70 years of continuous 
exposure constitutes a simplification of 
actual conditions and represents, in· 
part, a policy judgment by EPA, but feels 
that this assumption is preferable to the 
alternatives 'suggested. Although 
emissions of benzene from industrial 
sources would reasonably be expected 
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to change 1ov.er time, :such chaqges 
cannot.be predicted .with.any oer.ta~ty. 
In lieu .of dosing, ;plants .ffi.<'!Y .elect .to 
replace Jlr even e~pand their .operations 
and .subsequently .increase .their 
emissions. The 70~y.ear .ex;posure 
duration r.epresen.ts .a .steaqy"state 
emissions assunwtion that .ie consistent 
.with the w.ay in iwhlch the measure cof 
carcinogenic streQgth :(i.e., .URE) tis 
expressed (i.e., .as .the probability of 
contractiqg cancer.based.upon a lifetime 
(70 year] exposure to a unit -
concentration). Constrainiqg fhe 
analysis to an ·:aver~ge" .plant lifetime 
carries the 'inwlication .that no .one cotild 
be exposed for .a period longer than .the 
average. 'Since, by definition, some 
plants would be .e~ec.ted .to ·emit .longer 
than the av.er&ge. this .assumption woUld 
tend 'to underestimate the ,possible MIR. 

The EPA agrees that .the .U.S. 
population is highly mobile and '.Spends 
a propor!ional~y greater .amount .of .time 
indoors than outdoors. However, 
adjusting .the expos.ure ass~ptions to 
constrain :the possibility of.ex;posure .to 
benzene emissions .implies that 
~posure durix\g the :periods inside .or 
away from the r.esidence ai:e .zero. In 
addition, aless-than.Jifetime assumption 
wowd -a'lso have .a propor.tional impact 
on the eslimated!MIR, sqggesting thatno 
individual .could be .e'Xposed for .70 
years. On .balance, EPA believes .bhat 
the ,present assumption .of1continuoUB 
exposure is consistent with .the .steaqy
sta te nature of the .an~ysis .and ·with .the 
stated.p.urpose:of.makirm plausible. if 
conservativ.e, .estimates the potential 
health ris'ks. It is .the EPA'.s ;opinion .that 
this assumption, while.re,presenting in 
part a .policy judgment by .EPA, 
continues ~o be preierable to the 
alternati.ves suggested, bo.tb in :view of 
the shortcomings of .such a11ennatives · 
and in the absence of compe1liqg 
evidence lo the contrary. 

Comment: Commenters also 
chall~ed the EPA'.s.failure to 
quanfi tative1;y .consider the additivity ,of 
exposure to multip1e :benzene .sources 
and the potential for indirect .(nonair) 
exposure from the diwosition .or 
bioaccumulation of historical .emissions. 

Response: The EPA ~ees that 
individuals residing in the vkinity .af 
multiple benzene sour,nes w.ould be 
exposed to higher lev.els sf .benzene than 
is represented by .the individual:point 
source modeli11g approach used. The 
increase, Jwwev.ei:, w:ould be :expected fa 
be vecy small .and .would not affect the 
estimate of popul.atfon risk ·since each 
source would be modeled 1ndiv.idually 
and Jhe .p.opUlation .risks •&ggregated 
across .the cate,gocy.. The EP.A .has 
concluded Ir.om s.ensitivicy analyses that 

the impact.onttheMIR estimp.tes would 
be v,ery small, since concenfration falls 
off quickly ,with distance from the 
:source, ,and ·would, 1in .most ·.cases, fall 
within the rounding error•.of the 
estimates. 

Althmigh the purpose .of.section 1112 is 
the .regulation .af air .emissions ·of 
hazardous pollutants, :EPA 1is .aware ,of 
the potential for some isubstances .to 
accumulate an ·other media .or the .food 
chain.andll'esultin indireot exposure. 
Available ,data, :however, do not 
indicate !hat air emissions 1of .benzene 
are accumulated by plants, animals, or 
soil or•that s\gnifican11indinect:exposure 
is occurr~g. The EPA neco,gnizes •that 
concurrent .ex;posure •to 1otheripollutants 
co~ld adverselyimpaatJPublic health; 
howe:v.ei:, .no ,data are available 
concerning possible synergistic1or 
ant~gonistic .interactions ·with •benzene. 

Comment· Some commenters 
maintained that the ·EPA'.s •choice of 
dispersion 1models .and selection .of 
model~g ·parameters ;and :input :data 
caused :the benzene risks 1to ibe 
overestimated . .SpecificaUy, :coromenters 
recommended ,the :use 1of an awa :source 
model such as the Industrial Source , 
Com,plex :Lo11g-Term (IS(;-;L. T:) .over •the 
HEM for.estimating MIR from ·bem:ene 
fqgitive -emission sources . .Other 
suggestions dncluded .consideraHon tef 
benzene is atmospheric instabiI~y and 
the .use of:sit~specific meteor.alogical 
data and more ;years of.data '.(70) as 
compared to the av.erages.of1. to:5:years 
of data from the nearest Stability .Anr~y 
(ST AR) station. 

Other commenters criticized '.the 
assumption of flat tar.rain 1oharaoter.is'tic 
of the HEM model and maintained ,that 
this ·would ,result in underestimation :of 
the 1heatth nisks. 

Rel!Jlollse: The ·EPA :agrees that the 
use of more :sqphisticated dispersion 
models, where justified, would result iin 
more accllllate concentration,estimates. 
The EPA.doesnot agree, however, ·.that 
the tSUbstitution of a model 'Sllcb as ·the 
ISC-LT would result in -substantial 
changes in 'the estimated risks :or .that 
the chaQges .would be only 1n a 
downward direction. In addition, ,as the 
commenters ·noted, the 11se of more 
sophisticated predictiv:e models is .often 
precluded •l:iY the input.data 
requirements, particularly where 1a large 
number of emitting.sources, or.emission 
points within the .sources, are ·being 
assessed. The.EPA,does not.generally 
utilize more diopliisticated dispersion. 
models1unless.the input dirta are·of 
sufficient .qualit~ :to .ensure ,that ,the 
models' •Ollfjputs are ef better:guaility 
than 1those ;available from ithe .gcreeniJlg 
model .in Ute HEM. -For :the ibenzene 

sources .addressed in tthls nofu:e, iElP.A 
believes that the 1Jise :of 1the !HEM 
sc:reeningmudel 1Was an:a:pprqpriate 
choice. 

Tlie EPA· cignees ithat :the :use 1dhnte
sp.ecific meteorology:, ·wher.e 1av.ai1la'b'le .in 
the :appropriate .amount •and format, is 
superior to 'the selection.sf.data 'from 1fhe 
nearest STAR·station. ln1heEPA's 
e"J>er.ience, 'however, :such i::lata ·sets are 
very limited and only .raPely av.ailill>le. 
The EPA ·disagrees tha:t ,the use 1df 70 
years (l)f meteorological ·da'ta <to -obtain 
average long-term estimates of.risk 
constitutes affimprovement •over the tJ. to 
5 years cunently used. Even in :those 
few ·Cases iin whidh such ·a historical 
record ;e~sts, tbese data •could be no 
more "Bnd peJ!haps l}ess,Tepresentative 
than the 1mor-e TeceJit years. 

The 'EPA does consider 'the ·stability df 
compounds 'in ·the assessment of 
exposure. Data indicate, 'however, that 
benzene is ·relatively ·stable in tbe · 
atmosphere ;and would not 'd~gr.ade to 
the extentlt'ha't .there would be an · 
appreciable ·impact .on ·the .e~posure and 
risk esftma'tes. 

The effect•ofterra'in,on the estimation 
of exposure may vary 'frnm s'ite to site. 
For any one site, the .flat J:erra:.in 
assumption may tend lo over-or 
underestimate exposlllle.1n.genera1, the 
effect df collij)lex terrain Js less for 
emissions re1eased relatively .Close to 
the ground 'than for elevated process 
vent eniiss'ions that have 'the potenfial to 
impact on 'hillsides .or :be affected hy 
buildil'\g downwas'h.'The 'EPA iYlfees 
tha't for sources located in .complex 
tei:rain w.here .the surrounding 
topqgrap~y Is .at a ]ilgher e1evation. 
ex;posure m~y be nnderesfimated; 
however, .the effect may vacy by ,plant 
and may he r.elafar.e1y small ,giv.en the 
low r.elease heights .of most .of the 
mudeled benzene .so.urces. 

'Comment: .Several commenter& 
adwJlcated the use .of monitori11g data to 
vecify .the .concentrations ipr.edicted 'Qy 
the EP.A'.s dispersion modeling. 

Response: W:hile direct measurement 
of exposure w.oUld appear .to :be 
preferable to modeling, it is ;not Jeasible 
as a :routine JPl'C:lCedure jn NESYAP 
de~elopment. ;Factors .affeotiim :the 
feasibility include cost, !ime, 
background concentrations .of 
pollutants, .and a,v.ailahility ,cjf 
sufficiently 'Sensitive .analy.tical 
methods. fa iparticular., it is .neitlmr 
economically nor ·technically feasible ;to 
determine ·or .verify Jlrenzmie ~asure tln 
the vicinity 1df·emitting .facilitii:es. :It 
would require sillitg large lllUIIlbers 1df 
mariitor.s :near <eacih plant io 'establish 
concentrations 1o which :all .pemmns 
living near the S'ourues ;a;re iexpn!lsed. 
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Exposure will vary with distance and 
direction from the plant and the 
monitoring results could be potentially 
confounded by background levels or 
contribution from other benzene 
sources. In addition, monitoring data do 

.not offer a means of predicting future 
ambient concentrations resulting from 
promulgation of a standard. 
Atmospheric dispersion models can be 
used to estimate the directional 
variations in exposure and to predict 
exposure under various emissions 
control scenarios. 

In summary, EPA believes that 
routine, extensive collection of 
monitoring data to verify or sub_stitute 
for dispersion modeling of emissions 
does not represent a feasible approach 
to assessing exposure to benzene. 
Where monitoring data are available, 
however, EPA does consider such 
information in its deliberative proces.s. 

Comment: Several comments on the 
benzene exposure analysis, particularly 
the matching of exposure with 
population, pertained to the level of 
analysis ard the need for more and 
better data. Commenters expressed 
concern that the EPA's frequent 
assumption of plant fencelines being a 
uniform 200 meters from the plant center · 

' tended to overestimate maximum risk. 
Suggestions includi;id the use of more 
source specific information including 
actual locations of residences and plant 
boundaries, and more recent census 
data. Other commenters favored the use 
of the maximum offsite concentration 
for risk estimation, independent of the 
proximity of residences 

Response: The EPA has used the 20~ 
meter fenceline assumption routinely to 
facilitate comparison of the MIR among 
sources and source categories. Changes 
in this assumption have very little 
impact upon estimates of population risk 
(annual incidence) but can significantly 
affect the MIR since this measure of risk 
is normally predicted close to the plant. 
Individual plant-boundary information, 
however, is not readily available and is 
often difficult to obtain. Sensitivity 
analyses indicate that while the 200-
meter assumption may result in an 
overestimate of the MIR in some cases, 
there are also cases where the risk may 
be underestimated. 

The choice ofless sophisticated 
analyses and need for simplifying 
assumptions most often results from the 
lack of source-specific data. The 
collection of such data, which wciuld 
facilitate more detailed assessments, is 
usually prohibitively expensive. The 
EPA believes that, in such 
circumstances, ass.umptions. such as the . 
200-meter fenceline are a reasonable 
and approptja,te surrogate. · 

The use of maximum off site Uncertainty in Risk'Estimotes 
concentration is an alternative but also · · Comment:· A number of comntenters 
requires determination of actual or . argued that the scientific and statistical 
estimated plant boundaries ilnd does not ' i.illcerfainties,of the risk estimates 
address the issue of habitability. To should be identified ani:l quantified to 
require that one.or more residences the extent possible. Several of these 
exist at the point of modeled maximum.· · coinmenters recommended the use of 
concentration, however, places undue specific procedures such as Monte Carlo 
emphasis on the capability of themodet · simulation to develop a best-estimate of 
to predict that a specific concentration the MIR, rather than what they viewed 
will occur at a specific location. The· as th'e EPA's "worst-case" estimate .. 
EPA regards the models as accurate to . ·Response: The EPA has long . 
the extent that the predicted maximum ·recognized-and attempted to· . 
concentration can be expected to occur communicate the fact that quantitative 
in the vicinity of the plant. The 'EPA risk estimates contain inherent 
concludes that while a rough check of uncertainties. Uncertainties arise in all 
the habitability of the area may be . stages of the analysis due to the fact 
advisable, insistence on the verification' that the relevant data and · , 
of residences at the specific understanding of the processes are not 
concentration point is not technically complete nor perfectly accurate a11d 
defensible. precise, Where data gaps exist, · 

Comment: One commenter suggested qualitative and quantitative 
that the matching of exposure with assumptions are made based on our 
population in the benzene assessment present understanding of the biological 
would be improved by incorporating mechanisms of' cancer causatfon, 
daily human activity patterns similar to estimates of ~ir dispersion, e.ngineering 
the modeling approach taken in the estimates, anci other factors. Because of 
development of the·EPA's National the nature as 'well as the number of 
Ambient Air Quality Standards assumptions made, EPA has in· previous 
(NAAQS). · rulemakings only attempted.to quantify 

Response: The EPA has consistently part of the uncertainties or to describe 
taken the position that the models :used the uncertainties qualitatively. (When 
to estimate exposure and risk should be only part of the uncertainty for . 
commensurate wit):t the quality am;l quantitative risk estimates has been 
amount of data available. The NAAQS presented, EPA has found this to be 
Exposure.Model (NEM) has been used somewhat misleading because this part 
by EPA exclusively for criteria air of the uncertainty can be construed as 
pollutants. Ex.tensive national representing the total uncertainty. On 
monitoring networks are established for the other hand, compounding of the 
these criteria air pollutants that individual uncertainties can obs'cure the 
facilitate the identific.ation and importance of particular uncertainties.) 
evaluation of micro-environments The comments arguing for . . 
representative Of daily activities. quantification of the uncertainty caused 
Comparable data are not availl_lble for EPA to take a fresh look at the 
benzene and the gathering of such data uncertainties in risk estimates. The 
for the much larger universe of toxic objective of .this revie.w wairto 
pollutants would be infeasible. determine whether there.are ways to 

In addition, the health effects portray the sensitivity of the risk· 
associated with exposure to the criteria estimates to changes in assumptions or 
pollutants are different from those ways to quantify the uncertainty. In 
attributable to benzene. In the criteria doing so, the risk calculation procedures 
program there is a greater emphasis on ·· were reviewed and key parameters that 
the potential for effects from shorter significantly affected the·estimates were 
term exposure and a greater need to identified. The feasibility of quantifying 
evaluate the potential for such the uncertainties was assessed· · 
exposures. Cancer, in contrast, is considering the availability of 
generally .viewed as a chronic disease in information on the range and-
which cumulative dose is the principal distribution of values for the key. 
factor in risk estimation. parameters. In the. absence of such ·data,_. 

While EPA, agrees that the . "' any,simulation.of.the combined· 
incorporation of human activity data · uncertainties would be misleading _in· 
would represent an analytical that·itwould create an:impression of 
improvement, this.increase in· . · '· more ikl\owledge and understanding 
sophist.i,c&tion is not commensurate . · . th1m is presentJy,feasible.• ' ·. · • 
with the.presently available•data, the'-· The conchisiori drawn from the' . •', 
nature of the, effects ev&hiated; ·and the· : a11sessment was that for most steps·in 
underlying.uncertainties in estimating·· . the risk ·assessment there'is insufficient 
cancer risks from ·exposure to beoz()ne; ' infornia lio.il on the expected r'ange and 



Federal Register / Vol. 54, No. 177 / Thursday, September 14, 1989 / Rules and Regulations 38067 

statistical distribution of possible 
values. For other steps there are no data 
to define the uncertainty. Examples of 
the information needed for 
quantification of uncertainty for 
benzene, but unavailable, are: 

(1) The variability in individual 
susceptibility to cancer within the U.S. 
population; 

(2) Data to define the response at low 
dose levels and the uncertainty of those 
measures (rather than extrapolation 
from high dose levels); 

(3) The distribution of actual emission 
rates and the uncertainty of those; and 

(4) The error introduced by not using 
site-specific meteorological data and the 
variability of that error. (Dispersion 
modeling was done using meteorological 
data from the nearest recording weather 
station.) 

For the benzene risk assessments, the 
information needed for simulation of the 
combined uncertainty is simply not 
available. Moreover, some of these data 
gaps cannot be filled at the present state 
of understanding of biological effects or 
with reasonable expenditures of time 
and resolirces. 

There are a nlimber of parameters 
that can substantially increase or 
decrease the estimated risk. It was 
concluded that on .balance overall the 
risk estimates are plausible a.nd do not 
represent the worst case. This 
conclusion was drawn recognizing that 
the assumption of a 70-year, 24-hour per 
day exposure adds a degree of 
conservatism. This assumption is 
considered plausible since a small 
proportion of the U.S. population (0.04 
percent, or 100,000 people) does spend a 
lifetime in a ~ingle geographic area. A 
more detailed discussion of the analysis 
of the feasibility of quantifying the 
uncertainty for the benzene risk 
assessments is presented in the BID. 

Technical Comments, Responses, and 
Changes · 

Coke By-Product Recovery Plants: 
Several comments were received from 
industry· that are specific to the 
regulatory analysis for coke by-product 
recovery plants. A synopsis of the major 
comments and the EPA's responses on 
the emission estimates and control 
techniques is given here. More detailed 
comments and responses on these topics 
and on the cost estimates are in the BID. 

Comment: Several commenters 
supplied specific information regarding 
permanent plant or battery closures and 
changes in plant processes. They 
requested that the data base an<l · 

. analyses be updated to reflect these 
changes. . 

Response: The EPA agreed to update 
the analysis to remove plants and coke. 

oven batteries that have been 
permanently closed or demolished. In 
addition EPA deleted batteries that are 
on cold-idle and would require 
substantial construction or a pad-up 
rebuild before restarting. Batteries that 
are on cold-idle but may reopen or 
would be able to operate in their current 
condition were retained in the analysis, 
as were batteries on hot-idle. Changes in 
plant processes were also incorporated. 
The EPA also included other 
information that was readily available 
and easily incorporated into the 
analysis, such as more accurate 
geographical coordinates for some of the 
plants. This information was recently 
gathered by EPA for the NESHAP being 
developed for coke oven emissions. 
More detailed information on the 
revisions to the data base can be found 
in the BID. 

Comment: Several of the commenters 
from the industry believe that the · 
emission.factors for particular emission 
points are too high. They suggested that 
emissions from process vessels and 
storage tanks for which gas blanketing 
was proposed should be estimated using 
the equations in the EPA document, 
"Compilation of Air Pollutant Emission 
Factors, AP-42" for tanks storing 
volatile organic liquids. These tanks 
include tar decanters, tar storage tanks, 
flushing-liquor circulation tanks, and 
wash-oil circulation tanks and 
decanters. · 

Response: The purpose of the AP-42 
equations is to estimate working and 
breathing losses for fixed roof tanks 
storing volatile organic liquids. 
According to AP-42, fixed roof tanks are 
commonly equipped with a pressure/ 
vacuum valve that allows them to 
operate at a slight internal pressure or 
vacuum to prevent the release of vapors 
during very small changes in 
temperature •. pressure, or liquid level. 
The introduction to the emission 
equations in section 4.3.2 of AP-42 
(September 1985) for fixed roof tanks 
states that they apply only to vessels 
that are substantially liquid and vapor
tight and that operate at approximately 
atmospheric pressure. Assuming that the 
vessels meet the AP-42 criteria, 
application of the equations may be 
appropriate for some vessels at a 
particular coke by-product recovery 
plant. However, many of the vessels of 
the type noted by the commenters 
cannot be considered liquid and vapor
tight. The vessels at many plants have 
permanently open vents with no 
pressure/vacuum relief valves. Many of 
them have only partial covers or no 
covers, and have supplemental vents in 
tank sidewalls that allow wind to pass 
through the vessels. Also, vessels at-· 

several of the plants are in need of 
repair, with warped covers on access 
hatches or openings at the roofs edge. 
Thus, application of the AP-42 
equations would be inappropriate for 
nationwide emission estimates. 

Furthermore, the emission 
mechanisms of the vessels in the tar 
processing area of the plant also are 
such that the equations are not 
appropriate for nationwide emission 
estimates. For example, tar storage and 
tar dewatering tanks are heated in many 
cases to remove water, which increases 
the flow and concentration of emissions; 
this situation is not accounted for by the 
AP-42 equations. The liquids in tar 
decanters and other sources also · 
contain dissolved gases that.are emitted 
from the vessels (in addition to working 
and breathing losses). The AP-42 
methodology does not estimate 
emissions from generation of water. 
vapor cir dissolution of gases from these 
tanks. The field testing performed as the 
basis of the EPA emission factors for 
tliese vessels included direct 
measurement of vapor phase 
concentrations and flow rates. Estimates 
by AP:-42 for these vessels would tend 
to underestimate emissions. 

Equations based on the same 
principles as those in AP-42 were used 
to develop the emission factor for 
storage tanks containing light-oil, BTX 
mixtures, or benzene. These vessels 
tend to be covered and sealed to prevent 
product loss. In addition, the liquids in 
these vessels are pure, as in the case of 
refined benzene, or like BTX, are 
mixtures of constituents with well
known vapor pressures. The AP-42 
equations can be applied with more 
accurate results for these conditions 
than for the nonhomogeneous mixtures 
contained in other types of vessels. 

Comment: Comments received from 
some members of the affected industry 
raised concerns regarding the safety of 
coke oven gas-blanketing systems. They 
believe that the blanketing system 
would increase worker risk, the risk of 
overpressure or underpressure of 
vessels, and the severity of potential 
fires or explosions. 

Response: The EPA has worked with 
the industry and independent experts 
over the past 10 years to understand the 
features of gas blanketing systems 
already installed and to include features 
in the cost analysis for safe and 
effective operation. The system costed 
by EPA as the basis of the standards · 
includes such features as: flame 
arrestors:'an atmospheric vent on the 
collecting main or gas holder to relieve 
excess pressure: three-way valves to 
lower the possibility of operator error; 
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and steam-tEaced lines; with drip poi.Rts; 
coodensate:t11aps, and steam-But 
conaeli:tdons. ta 2educe. pluggjn&'. 
problems" The EPAafso,has included: 
prov?sions. in the standards- such as. an, 
annual maintenance check,. ta ensure: 
proper operation and mait1.tenance. once 
a system is. installed. andi belieY.es. that 
adherence to. these. pmvisions. will 
reduce on eliminate.factors that cause. 
unsafe conditions.. · 

Coke a.ven g11s-blanketiog- has. been. 
applied to process vessefs at se.ven 
plants.. one· of whfch used' it at botli. by
product plants within the. main. plant .. 
While gas. bl ank.e.tfu& has been appliedi 
to onfy a few vessefs.at same pfants, it 
has been widely applied throughout tlie 
plant at others. Not all. of the systems 
have included tlie. safety, features thaf. 
EPA ihclude.d' in its. cost analysis. Nh 
specific safeflr, or operatfonal probtems 
have been i:eporfed'fo EPA that routine 
maintenance would not resol'lle. 

The EPA carefully reviewed' the re.port 
submitted f>M the. comm enters in support 
of their-concerns. After its evaluation 
EPA conclucfed thar, witli proper design, 
operation, and maintenance, coke overr 
gas~blanketing;does rror p:ose tl'le degree. 
ofsafety problems alfeged irr the repol't 
The specific points rafsed by the 
commen fers- are- adtfressecf i'rr cfefaiF in 
tl\e· BIN. 

Finalry· tfre· standards- prM'icfu
l1exil'>ility m• the? design of the system\ 
For ~xampfe, ad'ditfonal features· tO' 
enhance' tFle• safefy· can be iilclirded,, 
suclF HS' Ille purge system noted by seme 
ofthe·eommenfers. Afso, other,
blanket'in!!J gases; such- as nilrogen, may1 

be used'. l'he use·of'another gas; may. 
reduce· or eliminate some· of tlie 
commen~rsl' f:oncems; The EPA 
apprQO(iinafed! the cost of a nitrogen 
b~arrl<eting· s.ystem 00. be· roughl!y 201t<i>>15' 
percent bigher than 11 coke oven: gas·· 
blamketing lg(Stem. 

&nzene Storage· Vessels:: Arr. · 
diSC11Ss.edi previously' iru this: IIOtice .. the: 
storage standards- selected far· 
promulgatioa w:ere; the: same RSJ thos.e: 
priJP.o&ed: unden Approaches A.. :B; andi C. 
Technical. cmnment!R cm and changes: to: 
the proposed' reg_ulation are disc:U88ed: in 
the response below . .Additional· 
co!llRlents and deiaited reSPQBses. a-re 
contained. in the: BID .. 

Ccmmen//:. Commen.ts were received 
on st~ag,e: tedmi:ca~ issues, and woi:ding 
of the proposed standardS' .. Same 
commenters addressed specific. 
provfawns. o£ the. standards.. 1'9.e.y are 
note.d iD.? the· response. where the. 
respecthie. prnvisions, are. discussed. 
Othen commenters. requested. genenal; 
ccmsiirtwu:.y between. the benzene· 
standa.cd11 and the standw:d& in. 40. CFR. 
pa.ct 611 SW>pai:t Kb. fQll:'WilW: vesselg; 

storing VOL. While. considering; these: 
comment's,. EPA also) thorougJ?Ly 
reviewed the regulations proposedl 
under the: various, pol.IBM aJ]proaches fo11 
any inconsisteneies w.i.thin the: proposed 
benzene standards: on with Subpart Kb. 
where appropriate •. 

Respense-: One chang&. to: the: 
regulateey,. langµag~ clarifies that. as 
stated· in the preamble ta th&. proposecL 
benzene. standards, existing IFR. vessels, 
with shingled seals would ha:ve ta be, 
retrofitted: with continuous; primacy,, 
seals (either liquidrmounted,.vapon
mounted primary withi a. continuous 
secondary. seal,, or mechanical shoe).1. 
This has. been· clarified. b! changing the, 
wording' in: §: fili.271( a l{Z} to> liini~. the 
exclusion.: of existing vessels· equipped 
with IFR's to, only those IFR vessels, 
equippediwith continuous seals, A 
definition of a continuous seaL has also, 
been provided. 

This clacification is: necessacy; to bring 
the· regulation into conformity: with. the: 
intention stated in i'Joth· the preamli>le· to. 
the p.ropo.sed, regulation, (53· FR 28541)1 
and in section UL o.fi thls, notice,. to, 
require. that all. vessels- must be. 
equipped with· continuous; seals. The 
estimated residual; risks presented in the 
proposal, preamble, and; the estimated, 
residuaI risks aften application 0£ the 
controls required- blf the promulgatt!dt 
stam.dard& are the same. These: estimates 
reflect the replacement oft shingted sealS 
with continuous seals. 

Another· change. is the, deletion 0£ 
§ 6t.271(all610£ the prop.o.sedt r,eg,ulatioa. 
which: pi:ovided, that ownens or 
operators gf WR: v:essels- with seconda~ 
seals. did sot have; t01 install: certain. 
fittings, such, as gasket~d co-v.ers on an. 
openingi; in. the. IFR. This: clia~ means, 
that alL IFR vessels must be equip!Jledi 
with the fittingi;. 1?equi1ed' in 
§ 61.271( a)(5~. This change wiU hav:e: am 
impaGt on only iliose. vessels, equipped, 
with secondi:my.- seals. and the· addition 
of these fitting;i. will result in an, 
estimated additional, reduction of o.o:z 
Mg/yr fon an. affected "ty,pic:aL" IFR 
vessel with· 11 volume: of 605J)OO- liters 
( 1601000' gallons); and a, diameter of9.l 
meters; (301feet). The annualized cost of 
retrofitting these foittings, a.ti first. 
degassing, $46/y,eai; (198Z:.dolla1.!S1 was. 
considered reasanalile. foi: an~ IFR 
vessel. 'I:his, cha1J81!. is. consistent with 40 
CFR part 60. su.bpw:t KO, whli:h r,equil:es. 
all vessels, to, have: cwtl'olled fittings .. 

A. specific comment was, that. existing· 
vessels with nonco11tact IFR:s. should be 
allowed', ta wait until the. t'irstdegassing. 
t.o. comply with. the. requirement for each, 
opening in the coof. to. hav:ff a. p.rgY!ctioru 
tl.uilextends. belliw. the llq,uii:h surfai:.e. 
rathei: than. bei112; re.qui.red to. com;ily• 
within 96 day,s as. proposed. iri 

§ 61.271fa l(Bt. This provisioo1, in 
§i 6li.~1(al(4): im the:filnad standards, haSi 
nat. been ma~~~ The: Ameiican 
Petroleum lnstitwt.e: fiAPl~1 puhlica.tfon, 
"Evaporatfon toss; &om In.term.al· 
Floating-Roofi 'Fanks,:• presents ~neral1 
descriptions. of,, the: components; in. use: 
for· IFR: -vessels; ~Docket No .. &soi-1.4'. 
Item IV-H-4). This publication descrihes 
tw:OJ Basic; designs: iiu:l'UdiEg noncontact 
floatihg runf decks1 andi lloth oE these 
designs: are. pro:vi.dedi with projectrons 
that extend beloW' tne· liqu.Ri. surf.ace 
whetever·penetrations. occuf'ih> the deck. 

· Tile-25tt9l testrseries: upon: wkicl.!i: the: . 
emfssfoil' es:ttimafes: fur these. vessels are 
based' used1 a: nerwonfacf. WR with such: 
projectfons, as weH!. The' EPA consiuers 
the noncantact. deck provieled: with· 
p1mjections· extending befow the- liquid 
surface at each opening to be the-fypieal 
configu11ation. 'Fne' intent of this 
requfrement: iii> the- regulation iS' tO' 
ensure' that. vessels; with noneontact . 
IFR's con.form with tile typical Fmselfoe 
fevel of controP. Therefore;, rn i~ 
unnecessary aad onreasonabfe· fcr aUow· 
a delay incompffance·wifh this 
requirement. 

Tile provisi'ons fm! repair of damaged 
seals were. reviewed and revi'sed' in 
response t'o comments. One commenter 
favored' delay, oi repair of damaged 
seats detecfed: during; tlie annuat viSuaf 
inspection of IFR. vessefs unfit tile first 
d'egassi'ng,. After. consid'erfug, tli.e. 
comments,,§: 61.212(a)[2)fPl oftf>.e 
proposed standards was0 dellited..fn the. 
proposed stand'ard's,, canfli'i:ti°Bg; 
requirement's far tlie. repair of d'amag_e to 
seal's. were given. in§:§ 61.27.Z(al(Z]Ul and 
61.27Z[a)(ZlGfi·)~. with. (il allowing; a 30-d'ay 
repair perio<t with, a possibfe 30-day 
extension.. am1 (ii). alllilwing repaic to. oe 
delayed until'. the. first degp.ssing.. 
How.ever.. Hi tlie. ffuaL stand'ai:ds •. this. 
section and' other sectfons d'eali'ng with 
repait-ofl damaged sea:IS. alfow 45' day.s: 
for repair (instead of 30 days), with: the· 
opp.011tunity, to,reqµes.t a 3Q..day1 
ex.tensiftn. if'nepaii: within 45 days is. not 
feasible. These 1.:hang~s. wm make the 
i:epm peciad. in the benzene regµlatio11: 
1.:onsistenttwith the standa.rd1dor. VOL. 
storage tanks. fi4() ~FR part GO. suI>.part 
Kb). 11he: ceason. that Subpact Kb· has. a 
45.-day, (111ll'S.US; 30,,.day,} repak period is 
that in the• event that special. ma.terials, 
not no.llIIla:lly: kep.\ in, stock bl! suppliers. 
were needed., 3.Q. daMS- may' be, 
insufficien.t for.·repail' 0£ this,eq¢pm«IDL 
l:lie same. situation would ex.i11t fwi 
vessels subject to, the benzene rule •. 
Therefore., EPA.aleterminell. that it was. 
reasonable tot make this.rule·i;:ousis.tent 
with subpart Kb. In response to the 
c0JllDl.enter's i:eqµestr foi: a dela:v, of 
repain witil tlm first clegf*Ssin81. EPA 
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would like to point out that the annual 
visual inspection and the associated 
repair requirements are mandatory only 
for IFR vessels equipped with only a 
primary seal. Since single-seal IFR 
vessels are only required to be degassed 
and inspected internally once every 10 
years, excess emissions resulting from a 
damaged seal on such a vessel might go 
unrepaired for 10 years if the repair may 
be delayed until degassing. 

Benzene Equipment Leaks: The 
majority of comments received on 
equipment leaks concerned the emission 
estimates and the feasibility of 
demonstrating compliance with mass 
emission standards. These comments 
are discussed in this section and are 
discussed in more detail in the BID. The 
BID also addresses additional minor 
comments on the wording of the 
proposed standards and cost estimates. 

Comment: Several commenters 
thought that the EPA's estimate of 
benzene emissions for equipment leaks 
was even more overstated than EPA 
believed. The reasons cited by the 
c.ommenters included: (1) The estimate 
assumed a higher percentage of leaking 
components than is actually found in the 
chemical industry; (2) the estimate 
assumed higher rates for both leaking 
and nonleaking components than are 
actually found in the chemical industry; 
(3) the estimate does not accurately 
reflect the extent to which effective 
control components are used in the . 
chemipal industry; and (4) the estimates 
derived from industry average factors 
should not be used to estimate 
emissions from facilities handling toxic 
chemicals and complying with low 
OSHA exposure limits. The commenters 
referenced several studies in support of 
these points, and one commenter 
thought EPA should have developed 
more realistic estimates of emissions 
from equipment leaks 

Response: In the July 28, 1988, notice 
(53 FR 28496) EPA discussed many of 
the same corioerns expressed by the 
commenters and indicated that this 
overstatement was a consideration in 
the proposed decision under Approach 
A. No quantitative estimates of the 
overstatement, or the bias, were 
presented at proposal because of the 
limited data available. To address the 
primary concern of the commenters, 
EPA reviewed available information 
sources. to see if any improvements to 
the estimates could be developed. This 
assessment is summarized below, and 
the other.concerns 0£ the commenters 
are addressed in the BID. · 

To consider a representative sample 
of current performance, EPA examined 
compliance reports from 1987 and 1988 
for a randomly-selected sample of 25 

facilities operating about 40 process 
units subject to the benzene NESHAP. 
Many of these units had no leaking 
pumps or valves (i.e., a leak frequency 
of 0.0 percent), and the average leak 
frequencies were 0.27 percent for valves 
and 2.3 percent for pumps. These leak 
frequencies are lower than the average 

· expected leak rates of 3 to 5 percent for 
valves and roughly 10 percent for 
pumps. 

In addition to the compliance reports 
for facilities subject to the existing 
NESHAP, EPA also reviewed a limited 
amount of comprehensive data for 
several process units with equipment in 
benzene service. For these units, the 
measured concentration showed 

. emission rates that. were 20 to 30 times 
lower than would be predicted using the 
EPA's estimation procedures. 

Data for other air toxics show a 
similar pattern. Specifically, recent 
comprehensive studies on process units 
handling butadiene, ethylene oxide, or 
phosgene indicate average leak 
frequencies of 0 to 5 percent and 
emission ratios that are a factor of 5 to 
20, or more, lower than the EPA's 
estimates.. · 

Although this information provides an 
indication of the magnitude of the bias 
in the emission estimates, it is not a 
sufficient basis for developing emission 
factors that would be generally 
applicable to all facilities. This occurs 
because leak frequency and the 
associated emission rates vary widely 
among facilities and are believed to be a 
function of original design, age of the 
process unit, equipment used, quality of 
the maintenance, and motivation. 
Development of less biased emission 
estimates requires information that is 
not available at this time and that can 
only be obtained through an extensive 
study of the industry. Consequently, 
EPA has not been able to develop better 
estimates and the emission estimates 
remain as presented in the proposal 
notice. 

. Comment: A number of industry 
representatives commented that 
significant further reductions in 
emissions from equipment leaks cannot 
be achieved without the development of 
new technology. The specific concerns 
raised by the commenters included: (1) 
The feasibility of applying specific 
equipment (e.g., dual mechanical seal 
pumps in corrosive duty) to all types of 
facilities with equipment in benzene 
service, and (2) the actual emission 
reductions achieved by sealed bellows 
valves. In contrast, one commenter, an 
equipment vendor, estimated existing 
sealed bellows valves could be applied 
to 80 or 85 percent of the process valves 
in a typical unit. 

Response: The EPA agrees that 
significant reductions. beyond the 
existing standards will require much 
better understanding of factors affecting 
emissions than is presently available. 
Because of this and the need to ensure 
compliance with specific emission 
levels, EPA sees the need for a new · 
regulatory approach, based on 
performance and/or emissions, that will 
result in quantifiable emission levels, 
give credit for original plant design, and 
motivate innovation. The EPA has 
initiated a negotiated rulemaking to 
address technical questions regarding 
performance of control measures or 
equipment specifications (54 FR 17944, 
April 25, 1989) . 

Regarding the commenters' specific 
points on the applicability of sealed 
bellows valves, information available to 
EPA continues to support the conclusion 
that while sealed bellows valves are 
useful in some situations, they are not 

· universally applicable and thus will not 
eliminate all benzene emissions from 
valves (Docket No. A-79-27, Item VII
A-2). Some of the considerations which 
have limited the applicability of sealed 
bellows valves are variability of service 
life, corrosion and mechanical failure in 
service with corrosive chemicals, 
significant emissions when the bellows 
fail, and limits on pressure and. 
temperat1:1re of service streams. 

V. Detailed Summary of Final Standards 
and Impacts 

No standards are promulgated for 
maleic anhydride or EB/S process vents. 
No additional standards are 
promulgated for benzene equipment 
leaks beyond those contained in 40 CFR 
part 61 subpart J. The final standards for 
coke by-product recovery plants and 
benzene storage vessels and the 
associated health, environmental, 
energy, cost, and economic impacts are 
summarized below. 

Coke By-Product Recovery Plants 

Summary of Standards: The 
regulations in 40 CFR part 61 subpart L, 
establish equipment standards for the 
control of emissions from each tar 
decanter tar dewatering tank tar
intercepting sump, tar storage tank, 
flushing-liquor circulation tank, light-oil 
condenser, light-oil decanter wash-oil 
decanter, and wash-oil circulation tank. 
These standards also apply to storage 
tanks containing benzene, BTX, light-oil 
or excess.ammonia-liquor at furnace 
coke by-product recovery plants. 
"Furnace coke"· and "foundry coke" are 
defined in the regulations to identify 
plants subject to controls for these 
storage tanks. Each of these sources are 
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required to be totall~ enclosed with 
emissions: ducted t0: the gas .collection 
system gas: distribution sys fem, or other 
enclosed point· in the· by,-product 
recovery process-.. Unless otherwise 
specified pressure:-relfi~f devices, 
vacuum-relief deviees, access hateheS'. 
and· sampling: ports are· the· 0t1ly 
openings aHow.ed on each source, 
Access hatches, and'. sampling ports must. 
be equipped with a g~sketed coven. 

The standards for these sources are 
achievable with the use of a gas 
blanketing sysfem. A gas blan:ket'i'ng 
system i's a closed system operated at 
positive (or negative)' pressure and· is 
generally composed of piping. 
connections, and flow-inducing- devices 
(if necessary·) that transport' emissi1ms· 
from the enclosed' source back to the 
coke-riven battery· gas· holcf'er; the 
co!I'ecting main, or another point m the 
by-product recovery process; Dirty or· 
cleari coke oven gas;. nitrogen, of'natura+ 
gas are- examples· of gases- tf.ratr may oe
used as· the- gas bfanket. 

Tn ensw:e- proper operation and 
mawenance of the. control equipment. 
subpart. I'. tequires; a. semiannual 
inspection of the cennections and seals; 
on each gas. blanketing system fQr leaks,, 
using EPA Method 21 (4E» CFR part 60 
appendix A}, .. Monitoring, also. is required! 
at any time after the controt system is. 
repressurized following removal of tlie 
cover or openi'ng of any access natcfr. 
For the gas blanketing system, a!'l' 
organic: chemical concentration of m.m:e 
than. 500. ppm by,. volume above! a. 
background concentration indfoates the 
presence. of a 11i?ak .. The. standards. also. 
require a. semiarui.ual v.isual inspection. 
of each sow:ce and! the- piping of the: 
control system for visible: defects s.i.rch· 
as gaps OJ: tears~ A first attempt at repair 
of each leak OJ: visible. defect is: required 
withins.days of detection. with repa.ic 
within 15 days. The ow.net m-operatoi: is. 
required to record the results of the 
inspections· foreaeli sonrce andl to· 
include the. results. in a semiannual 
report.. The. standacds also, reqµire- an 
annual maintenance. illsp.ection for 
abnormalities. such as. pluggagj:!s sticking. 
valves, and clogg~d or improperlll 
operating £ondensate traps .. A first 
attemp.t at repair is. required withi'n 5. 
days and any; necessa~ repairs. are. to. 
be. made. within.15· days. of the. 
inspection. 

E'quipmeI1t standards. alsu aEe 
established' fov the controb of emissions: 
from ligh11-oit sumps. The standards> 
require· that the-surface: area• of each. 
sum pi iJe· complete~ euclosedl. 'Fllese 
standards: are flia .. sed mt the. use1 ofi ai 

tightly· fitting permanent or cemovabl'e· 
cover •. witll a gasketi on. the rfut of the: 
cover .. Tile· standards allow the use oti an< 
access: hatch and! m vent! in ill.e· sump: 
coven;. How.e:ver any, access: hatch. must 
~equipped with. a gasket and wifu a1 
cover or· lid,. and any vent must be 
equipped. with a water leg: Sli?al. 
pressure"relief devfoe,. or vacuum-relief 
device. semiannual'. inspections of the 
gaskets and seals for detectable 
emissi0ns is. required:· monitoring a!sOJ is 

· required at any time• the· seal system fs. 
disturbed by. removal of'the cover,; 'Tiie 
inspect1on and monitoring: requirement's. 
aPe the same as previously described: fo.11· 
gas-blanketed sournes. The sta;rd'ards· 
do not allow ventfng· of steam or gases: 
from othe11 points' in the· ceke by-prodi.lct 
process· fo th~ ligflt-oif. sump. 

For furnace and foundry coke· i!>y
product plants,, tlie· standards- for· 
naphthalene processing operationS', final' 
coolers~ and the: associ'ated cooling; 
towers require zero emi&-sfons- from the.
final cooler and cooling tower as welf as; 
from naphthalene pFocessing. These· 
standards are based' on the use of a 
wash-oil' final coo fer. however; otller 
final cooler designs that achieve the 
emissi'on limit can be used. 

The stancfards also apply to l'eaks (i.e.,, 
fugitive emissions), from new and 
exfsting pieces· of eqµiprnent i'n oenzene . 
service,. incfuding, pumps ·valves 
exhausters pr.essure-reli'ef de~dces 
sampling connecti-Ons. and open-ended' 
lines, alto£ which. except exliausters. 
comprise. tbose components. that contact 
Oil contafu.materfals. having,a. lienzene. 
concentration o[ at least 10. per.cent liy 
weigJi.t. Exliausters that centa.ct or 
contain materials. ha:vi'ng, a bP.nzene 
concentration of at least 1a percent b~ 
wei.g)l.t also. are in. benzene service. 
Because the standards. fol!' equipment:. 
leaks. ace the &ame. as the. reqµirements· 
in 40 CFR 61. Subpart V,. for· equipment 
except exhausters,. Suhpact L.for coke. 
by-product recovery plants references, 
Subpart V, where a.~pllopriate· rathen 
than repeating the. prov.isions; Subpart V 
also has been amended· where 
necessary, for clarificatim11 0£ the cross 
referencing~ The. specific requiFements 
for exhausters are summarized in cletail 
below, because· the~ are: not inSubpm?t 
v. 

The standards; require· that. aU 
exhausters; in benzene sel'\f.ice: be 
monit011ed; quarterly/ for· the detection ol.i 
leaks. Ifani onganic- chemical 
concentratfon at on abo.v:e 1i01000ippm is; 
detet:~ed\, as· measured by,i Method 21: tlie 
s tandanfs; req~e: a; first attempt at> 
repair-wi1hixi.5idays.. with repafuotTthe· . 
leak. within: 115, daJ.,'S: from the: daite the 

leak was- detec:ted" e:x.cept? when' repa.if' 
woul'd: require a process nmt shntdo:wm.. 
"Repair.'' meansi thall the measured 
concentratimhi:s below 10.D.GIO!ppm. The: 
standards provid'e: tftree types; efi 
altemati.ues: t0> tile leak detection; and 
repail!·requirements; fOJ!" exhausters:.. Alli 
O."llVller m: operatol! may: (1)1 l:Jse: 
"leakl'ess:" equi:i!Jment to acllie~e: a: "na 
de.tec:table emiSsions" limit (~.e... 500:ppmi 
above a background concen!:Fatioll\. as 
measuredi byr MetI'J.od 21J): (2l equip. the 
exhauster with enclosed: seat areas. 
ventecl' to a. control' device designed aJ.'ld 
operated to. achieve a1 9&-percent 
benzene control! efficfency,, or. (3J equip' 
the exhausferwith sears. havi'ng a 
barrier· fluid: sysfem. Specific 
requirements. fur each· of these three
alternatives. to• tne leak d'etectfon ar::d 
repair program arso are mcluded in the 
regufatiom · 

Compfian'Ce' wHh· the· standards· wilt 
be assessed' through pJ:anf inspections 
and' the reviaw of records- and' reports 
that document implementatfon of rhe 
requirements .. On a semfamrual basis, 
the-owner or· operator-is required to· 
report tfre· num:Oer·of'leaks- detected· and' 
the number of Peaks not repaired during; 
the 6-month period. The- owner or 
operator also fs- required' to submit a. 
signed' statement in ea:ch semiannual 
report, indi'ca ti'ng whether pro\Cisfons: of' 
the standards have been met for the 6" 
month period'. , 

Summary of'Eirnii'onmental:. Health, 
and Energy Impact's: The EPA estiinaJes. 
thattl'te st'and'ar.ds wilt reduce 
nationwide: benzene emissions from 36' 
coke by-product rec"vecy, plants, by; 
about 16,500. MgJyr;, Er reduction of9:0 
percent from the. baselfne [eveM of abmat 
17,000 M.g[y,c .. Nationwfde. emissions. of 
volatile orgfl.Ilfo compounds. tfncluding 
benzene1 from these plants waufd be 
reduced by about 116i00fl Mg,lyl! (or ill( 
about 99 percent) from tlie. basefine. le.vef 
of awut.. lU,DOO Mg/yr .. Implementation 
of the. standards is. expected: to. reduce. 
the annua~ lewkemi'ai incidence. 
associated. with nafamwide. beD.:1.t!ne. 
emissions. from thii!se plants from.1 case· 
every 6 months (2 cases-hy,earJ aL the: 
baseline l~v:el- to,abQllt 1 case e.vecy 2n 
yea rs. (0:05, case/, :yeav 1 a reduction- of; 97. 
pernent .. The MIR would' be reduced· 
from about zx.10.- 3 at baseline. to abo!lt 
2x111-4: 

Implementation of the. standards. is 
expected t-0i resuit in· a- natioaa1 energy.· 
sav:ings· 0£ app11mdinateL:w 14.5001 
terajoules; ffEJl/.y.n from. recovered coke· 
oven gas, assuming;recov:eny, of all !Rast 
1a.li'tel!lte1£gas:,(mm/Mg;of cG>.lte/,day a.t 
fumace: plan ts.: a.ndi 12: liters: of gFA:sJrrun{ 
Mg ofi coke-fd.aYf aih foundry; pfants•. 
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Although an increased cyanide 
concentration in wastewater is expected 
with the use of indirect cooling instead 
of direct final cooling at coke by-product 
plants, the increase (about 200 g/Mg of 
coke} is not anticipated to cause 
problems for compliance with effluent 
regulations .. 

Summary of Cost and Economic 
Impacts: The nationwide capital cost of 
the standards for furnace and foundry 
plants combined is estimated at about 
$74 million (1984 dollars); nationwide 
annual costs are estimated at $16 
million/yr. 

The increase incurred in the price of 
furnace and foundry coke as a result of 
the standards is estimated to be less 
than one percent. The EPA's economic 
analysis indicates that at baseline, 
several plants may have marginal costs 
of operation greater than the price of 
coke. The analysis predicts that 
implementation of the standards may 
add one more plant to this group. 
However, a company decision to 
actually close a plant is based on a 
number of factors that an economic 
model cannot consider, including: the 
premium a plant is willing to pay for a 
secure, captive coke supply; 
requirements for a particular coke 
quality; age of the batteries, foundry, or 
steel mill; continued access to profits 
from steel production; and 
management's perception regarding 
their future costs and.revenues. The EPA 
recognizes that implementation of the 
standards could be the factor that would 
trigger closure decisions at plants that 
are presently marginal or operating at a 
loss. 

Benzene Storage Vessels 

Summary of the Standards: The final 
standards, in 40 CFR 61 Subpart Y, are 
most similar to the standards proposed 
for benzene storage vessels under · 
proposed policy Approaches A, B, and 
C. The standards require control of all 
new and existing storage vessels greater 
than or equal to 38 m3 (10,000 gallons) 
used to store benzene meeting the 
specifications incorporated by reference 
in § 61.270(a) for industrial grade 
benzene or refined benzene-485, -535, or 
-545. The standards do not apply to 
storage vessels used for storing benzene 
at coke by-product recovery facilities 
because they are considered under the 
coke by-product recovery plants 
NESHAP. The standards require use of 
certain kinds of equipment on each type 
of benzene storage vessel. Table 2 lists 
the requirements. 

TABLE 2.-EOUIPMENT REQUIRED ON 
BENZENE STORAGE VESSELS BY 40 
CFR PART 61 SUBPART Y 

Vessel size and time of 
construction 

1. Fixed roof IFR vessel 
a. ;.38 m•, commenced 

construction after July 28, 
1988; or :>38m3 , com
menced construction prior 
to July 28, 1988, and had 
no IFR, or had an IFR 
without a continuous seal 
as of July 28, 1988. 

b. ;;.38 m•, commenced 
construction prior to July 
28, 1988, and had an IFR 
as of July 28, 1988. 

2. EFR vessel 
a. ;;.38 m3 , commenced 

construction after July 28, 
1988; or ;;.38m3 , com
menced construction prior 
to July 28, 1988, and did 
not have a liquid-mounted 
primary seal as of July 
28, ·19s0. 

b. ;.38 m•, commenced 
construction prior to July 
28, 1988, and had a 
liquid-mounted primary 
seal as of July 28, 1988. 

Requirements 

IFR with liquid
mounted or 
mechanical shoe 
continuous primary 
seal land 
gasketed roof 
fittings. 

lFR with a continuous 
seal 2 and 
gasketed roof 
fittings.• 

Liqui<knounted or 
mechanical shoe 
primary seal and a 
continuous 
secondary seal. 

Liquid-mounted 
primary seal and a 
continuous 
secondary seal.• 

1 A vapor-mounted primary seal is also allowed, 
provided that the vessel is also equipped with a 
continuous secondary seal. 

• For example, liquid-mounted, vapor -mounted, or 
mechanical shoe seats are allowed. . 

• Gasketing of roof fit'Jngs is required the first time 
the vessel is degassed. 

• The secondary seal is required the first time the 
vessel is degasse~. 

The benzene storage vessel standards 
require that fix~d roof vessels include 
an IFR with a continuous seal and 
gasketed roof fittings. Specifically, the 
standards require that new fixed roof 
vessels and existing fixed roof vessels to 
which an IFR was added after July 28, 
1988, must have IFR'.s with either: (1) A 
liquid-mounted continuous seal, (2) a 
vapor-mounted primary seal, with a 
secondary seal, both of which are 
continuous, or (3) a mechanical shoe 
seal. These vessels are also required to 
have gasketed roof fittings, even if they 
have a secondary seal. These 
requirements must be met before vessel
filling for new vessels or within 90 days 
of the effective date of this regulation 
for existing vessels. Existing fixed roof 
vessels that already had IFR's on July 
28, 1988, and have vapor-mounted 
primary seals are not required to add 
secondary seals or to have their vapor
mounted seals replaced with liquid
mounted seals. However, existing 
shingled seal IFR vessels are required to 
replace their shingled seal with a 
continuous seal within the 90-day 
compliance period. All vessels with 
IFR's prior to July 28, 1988, are also 
required to have gasketed fittings, even 
if they have secondary seals. However, 

for these existing vessels, the fittings 
can be retrofitted at the first degassing 
or within 10 years (whichever is first}. 

Owners of existing and new EFR 
vessels are required to install liquid
mounted primary seals (or mechanical 
shoe seals) and continuous secondary 
seals meeting certain gap requirements. 
For new vessels, these requirements 
must be mat before vessel-filling. For 
existing vessels that did not have liquid
mounted primary seals as of July 28, 
1988, they must be met within 90 days of 
the effective date of this regulation. 
Existing EFR vessels already equipped 
with a liquid-mounted primary seal as of 
July 28, 1988, are required to add the 
secondary seal at the first degassing of 
the vessel. However, those with other 
types of primary seals (e.g., vapor or 
mechanical shoe) must add the required 
types of primary and secondary seals 
within 90 days of the effective date of 
this regulation. 

The standards require that each IFR 
vessel be inspected from inside prior to 
the filling of the vessel (if it is a new 
vessel or is emptied to install control 
equipment) and at least once every 10 
years. An IFR having defects or a seal 
having holes or tears would have to be 
repaired before filling the storage vessel 
with benzene. The standards also 
require that the IFR and its seal be 
inspected through roof hatches on the 
fixed roof at least once annually. 
However, if an IFR were equipped with 
a primary and secondary seal, the 
owner or operator could conduct an 
internal inspection every 5 years rather 
than perform the annual inspections. 
Any defects such as roof sinking, liquid 
on the deck, holes or tears in the seal, or 
primary seal detachment (or secondary 
seal detachment, if one is in service) as 
viewed through the roof hatches are 
required to be repaired within 45 days or 
the storage vessel would have to be 
emptied. If repair within 45 days is not 
possible, and alternate storage is not 
available to allow the tank to be 
emptied. the owner or operator could 
request an extension of up to 30 . 
additional days. 

The standards also require that, for 
EFR vessels, the primary seal and 
secondary seal gaps be measured 
initially and at least once every 5 years 
for the primary seal and at least once 
annually for the secondary seal. 
Conditions not meeting the standards 
which are identified during these 
inspections must be repaired within 45 
days or the vessel would have to be ' 
emptied. An extension of up to 30 days 
may be requested if the repair is not 
possible within the 45 days allowed. 
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Summary of the Environmental, 
Health, and Energy Impacts: Under the 
standards summarized above, benzene 
emissions from this source category are 
estimated to be reduced from the 
baseline range of 620 to 1,290 Mg/yr to a 
level of 510 Mg/yr. The residual 
incidence of leukemia from exposure to 
benzene emissions after application of 
the standards is estimated to be 1 case 
every 25 years (0.04 case/year), and the 
MIR is predicted to be 3X10-5• This can 
be compared with an incidence range of 
1 case every 10 to 20 years (0.1 to 0.05 
case/year) and an MIR range of 4x10-5 

to 4X10- 4 under the baseline conditions. 
Because the control equipment and 

work practices required by the 
standards do not involve the generation 
of any wastewater or solid waste, there 
are no expected impacts on water 
quality or solid waste disposal. Further, 
no noise or radiation impacts are 
expected, nor are any changes in energy 
use predicted. . 

Summary of the Cost and Economic 
Impacts: National capital costs of 
control associated with achieving the 
standards are $0.66 million (1982 
dollars). The nationwide annual cost is 
$0.1 million/yr (1982 dollars). No major 
adverse economic impacts are 
anticipated as a result of these 
standards. 

VI. Administrative 

Paperwork Reduction Act 

The information collection provisions 
associated with the rules have been 
approved by the Office of Management 
and Budget (OMB) under the Paperwork 
Reduction Act (PRA) of 1980, 44 U.S.C. 
3501 et seq. and have been assigned 
OMB Control Number 2060--0185. 

During the first 3 years that the 
standards are in effect, th·e public 
reporting burden for collection of 
information, including time for 
reviewing instructions, searching 
existing data sources, gathering and 
maintaining the data needed, and 
completing and reviewing the collection 
of information is estimated to be: 

(1) 2,134 averaged annual hours with 
an average of 17 hours/year per 
respondent for plants with benzene 
storage vessels; and 

(2) 5,835 averaged annual hours with 
an average of 162 hours/year per 
respondent for coke by-product recovery 
plants. 

No new standards are being 
promulgated for EB/S process vents and 
equipment leaks, therefore, there are no 
associated recordkeeping and reporting 
burdens. The existing standards for 
benzene equipment leaks will remain in 
effect. Consequently, there is no change 

in the reporting and r.ecordkeeping 
burden. 

Regulatory Flexibility Act 

The Regulatory Flexibility Act (RFA) 
(5 U.S.C. 601 et seq.) requires EPA to 
consider potential impacts of proposed 
regulations on small "entities." If a 
preliminary analysis indicates that a 
proposed regulation would have a 
significant economic impact on 20 
percent or more of small entities, then a 
regulatory flexibility analysis must be 
prepared. · • 

Present RFA guidelines indicate that 
an economic impact should be 
considered significant if it meets one of 
the following criteria: 

(1) Compliance increases annual 
production costs by more than 5 percent; 

(2) Compliance costs as a percentage 
of sales for small entities are at least 10 
percent more than compliance costs as a 
percentage of sales for large entities; 

(3) Capital costs of compliance 
represent a "significant" portion of 
capital available to small entities, 
considering internal cash flow plus 
external financial capabilities; and 

(4) Regulatory requirements are likely 
to result in closures of small entities. 

For EB/S process vents and 
equipment leaks no additional controls 
are required, therefore, no small 
businesses will be adversely affected. 
For benzene storage vessels, very few 
businesses would be considered small 
businesses. According to Small Business 
Administration guidelines, a small 
business that manufactures cyclic 
crudes and cyclic intermediates, 
pharmaceuticals, and many other 
chemicals is one that has 750 employees 
or fewer. Very few of the businesses in 
the existing industry employ fewer than 
750 people. Benzene storage facilities 
owned by small businesses will not be 
adversely affected by the standards. In 
the economic analysis for this standard, 
the price increase and profitability 
impacts were estimated for small as 
well as for larger facilities. The impacts 
for the small benzene storage facilities 
were· very small (about $800/year). 

For coke by-product recovery plants, 
EPA has determined under the Small 
Business Administration guidelines that 
any coke firm that employs fewer than 
1,000 workers is a small business. Six 
foundry coke firms were idl!ntified as 
being small. The economic analysis for 
the standards estimates that one plant 
may exceed criterion (2) above. 
However, the standards are not subject 
to the RFA because there is not a 
substantial number (i.e., 20 percent) of 
the small businesses that would be 
adversely affected. 

Pursuant to the provisions of 5 U.S.C. 
605(b), I hereby certify that the rules for 
benzene storage vessels and coke by
product recovery plants will not have a 
significant economic impact on a 
substantial number of small entities. 

Docket 

The docket is an organized and 
complete file of all the information 
submitted to or otherwise considered by 
EPA in the development of this 
rulemaking. The principal purposes of 
the docket are: 

(1) To allow interested parties to 
identify and locate documents so that 
they can participate effectively in the 
rulemaking process; and 

(2) To serve as the record in case of 
judicial review (except for interagency 
review materials [Section 307(d)(7)(A) of 
the CAA]). 

Miscellaneous 

As prescribed by section 112 of the 
CAA, as amended, establishment of 
today's national emissions standards 
was preceded by the Administrator's 
listing of benzene as a hazardous air 
pollutant on June 8, 1977 (42 FR 29332). 

In accordance with section 117 of the 
CAA, publication of these actions qn 
bem;ene was preceded by consultation 
with appropriate advisory committees, 
independent experts, and Federal 
departments and agencies to the 
maximum extent practical. 
· Under Executive Order 12291, EPA is 
required to judge whether these · 
regulations are "major rules" and 
therefore subject to certain requirements 
of the Order. The EPA has determined 
that the regulations for benzene storage 
vessels and for coke by-product 
recovery plants·will result in none of the 
adverse economic effects set forth in 
Section 1 of the Order as grounds for 
finding a regulation to be a "major rule." 
These regulations are not major 
because: 

(1) Nationwide annual compliance 
costs are not as great as the threshold of 
$100 million; 

(2) The regulations do not significantly 
increase prices or production costs; and 

(3) The regulations do not cause 
significant, adverse effects on domestic 
competition, employment, investment, 
productivity, innovation, or competition 
in foreign markets. 

The regulations presented in this 
notice were submitted to OMB for 
review as required by Executive Order 
12291. 

Any written comments from OMB to 
EPA and written EPA responses to those 
comments are included in the dockets 
listed at the beginning of today's notice 
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under "Dockets." These dockets are 
available for public inspection at the 
EPA's Air Docket, which is listed in the 
ADDRESSES section of this preamble. 

VII. List of Subjects in 40 CFR Part 61 

Asbestos, Benzene, Beryllium, Coke 
oven emissions, Hazardous substances, 
Incorporation by reference, Inorganic 
arsenic, Intergovernmental relations, 
Mercury, Radionuclides, Reporting and 
recordkeeping requirements, Vinyl 
chloride, Volatile hazardous air 
pollutants. 

Dated: August ~. 1989. 
F. Henry Habicht, 
Acting Administrator. 

For the reasons set out in the 
preamble, Chapter I, Title 40, of the 
Code of Federal Regulations, Part 61, is 
amended as follows: 

PART 61-(AMENDEDJ 

1. The authority citation for Part 61 
continues to read as follows: 

Authority: Secs. 101, 112, 114, 116, 301 
Clean Air Act as amended (42 U.S.C. 7401, 
7412, 7414, 7416, 7601}. 

2. By adding paragraphs (a)(7), {8), (9), 
and (10) to § 61.iS of Subpart A
General Provisions as follows: 

§ 61.18 ·incorporations by reference. 
• • • 

(a) • • • 
(7) ASTM D 836-84, Standard 

Specification for Industrial Grade 
Benzene, IBR approved {date 
of publication in the Federal Register), 
for 61.270(a}. 

(8} ASTM D 83&,-85, Standard 
Specification for Refined Benzene-485, 
IBR approved (date of 
publication in the Federal Register), for 
61.270(a}. 

(9) ASTM D 2359-85a, Standard 
Specification for Refined Benzene-535, 
IBR approved (date of 
publication in the Federal Register), for 
§ 61.270(a). · 

(10) ASTM D 4734-87, Standard 
Specification for Refined Benzene-545, 
IBR approved (date of 
publication in the Federal Register), for 
§ 61.270(a). 

3. Subpart L is added as follows: 

Subpart L-National Emission Standard for 
Benzene Emissions from Coke By-Product 
Recovery Plants 

Sec. 
61.130 Applicability and designation of 

sources. 
61.131 Definitions. 
61.132 Standard: Process vessels, storage 

tanks, and tar-intercepting sumps. 
61.133 Standard: Light-oil sumps. 

Sec. 
61.134 Standard: Naphthalene processing, 

final coolers, and final-cooler cooling 
towers. 

61.135 Standard: Equipment leaks. 
61.136 Compliance provisions and 

alternative means of emission limitation. 
61.137 Test methods and procedures. 
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Subpart L-Natlonal Emission 
Standard for Benzene Emissions from 
Coke By-Product Recovery Plants 

§ 61.130 Applicability and designation of 
sources. 

(a} The provisions of this subpart 
apply to each of the following sources at 
furnace and foundry coke by-product 
recovery plants: tar decanters, tar 
storage tanks. tar-intercepting sumps, 
flushing-liquor circulation tanks, light-oil 
sumps, light-oil condensers, light-oil 
decanters, wash-oil decanters, wash-oil 
circulation tanks, naphthalene 
processing, final coolers, final-cooler 
cooling towers, and the following 
equipment that are intended to operate 
in benzene service: pumps, valves, 
exhausters, pressure relief devices, 
sampling connection systems, open
ended valves or lines, flanges or other 
connectors, and control devices or 
systems required by § 61.135. -

(b} The provisions of this subpart also 
apply to benzene storage tanks, BTX 
storage tanks, light-oil storage tanks, 
and excess ammonia-liquor storage 
tanks at furnace coke by-product 
recovery plants. 

§ 61.131 Definitions. 

As used in this subpart. all terms not 
defined herein shall have the meaning 
given them in the Act, in Subpart A of 
part 61, and in SUbpart V of part 61. The 
following terms shall have the specific 
meanings given them: · 

"Annual coke production" means the 
coke produced in the batteries 
connected to the coke by-product 
recovery plant over a 12-month period. 
The first 12-month period concludes on 
the first December 31 that comes at least 
12 months after the effective date or 
after the date of initial startup if initial 
startup is after the effective date. 

"Benzene storage tank" means any 
tank, reservoir, or container used to 
collect or store refined benzene. 

"BTX storage tank" means any tank, 
reservoir, or container used to collect or 
store benzene-toluene-xylene or other 
light-oil fractions. 

"Coke by-product recovery plant" 
means any plant designed and operated 
for the separation and recovery of coal 
tar derivatives (by-products} evol\fed 

from coal during the coking process of a 
coke oven battery. 

"Equipment" means each pump, valve, 
exhauster, pressure relief device, 
sampling connection system, open
ended valve or line, and flange or other 
connector in benzene service. 

"Excess ammonia-liquor storage tank" 
means any tank, reservoir, or container 
used to collect or store a flushing liquor 
solution prior to ammonia or phenol 
recovery. 

"Exhauster" means a fan located 
between the inlet gas flange and outlet 
gas flange of .the coke oven gas line that 
provides motive power for coke oven 
gases. 

"Foundry coke" means coke that is 
produced from raw materials with less 
than 26 percent volatile material by 
weight and that is subject to a coking 
period of 24 hours_ or more. Percent 
volatile material of the raw materials 
(by weight)is the weighted average 
percent volatile material of all raw 
materials (by weight) charged to the 
coke oven per coking cycle. 

"Foundry co~e by-product recovery 
plant" means a coke by-product 
recovery plant connected to coke 
batteries whose annual coke production 
is at least 75 percent foundry coke. 

"Flushing-liquor cireulation tank" 
means any vessel that functions to store 
or contain flushing liquor that is 
separated from the tar in the tar 
decanter and is recirculated as the 
cooled iiquor to the gas collection 
system. 

"Furnace coke" means coke produced 
in by-product ovens that is not foundry 
coke. 

"Furnace coke by-product recovery 
plant" means a coke by-product 
recovery plant that is not a foundry coke 
by-product recovery plant. 

"In benzene service" means a piece of 
equipment, other than an exhauster; that 
either contains or contacts a fluid (liquid 
or gas) that is at least 10 percent 
benzene by weight or any exhauster that 
either contains or contacts a fluid (liquid 
or gas) at least 1 percent benzene by 
weight as determined by the provisions 
of§ 61.137(b}. The provisions of 
§ 61.137(b) also specify how to 
determine that a piece of equip!Dent is 
not in benzene service. 

"Light-oil condenser" means any unit 
in the light-oil recovery operation that 
functions to condense benzene
containing vapors. 

"Light-oil decanter" means any vessel, 
tank, or other type of device in the light
oil recovery operation that functions to 
separate light oil from water 
downstream of the light-oil condenser. A 
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light-oil decanter also may be known as 
a light-oil separator. 

"Light-oil storage tank" means any 
tank, reservoir, or container used to 
collect or store crude or refined light-oil. 

"Light-oil sump" means any tank, pit, 
enclosure, or slop tank in light-oil 
recovery operations that ftinctions as a 
wastewater separation device for 
hydrocarbon liquids on the surface of 
the water. 

"Naphthalene processing" means any 
operations required to recover 
naphthalene including the separation, 
refining, and drying of crude or refined 
naphthalene. 

"Process vessel" means each tar 
decanter, flushing-liquor circulation 
tank, light-oil condenser, light-oil 
decanter, wash-oil decanter, or wash-oil 
circulation tank. · 

"Semiannual" means a 6-month 
period; the first semiannual period 
concludes on the last day of the last full 
month during the 160 days following 
initial startup for new sources; the first 
semiannual period concludes on the last 
day of the last full month during the 160 
days after the effective date of the 
regulation for existing sources. · 

"Tar decanter" means any vessel, 
tank, or container that functions to 
separate heavy tar and sludge from 
flushing liquor by means of gravity, heat, 
or chemical emulsion breakers. A tar 
decanter also may be known as a 
flushing-liquor decanter. 

"Tar storage tank" means any' vessel, 
tank, reservoir, c;>r other type of 
container used to collect or store crude 
tar or tar-entrained naphthalene, except 
for tar products obtained by distillation, 
such as coal tar pitch, creosotes, or 
carbolic oil. This definition also includes 
any vessel, tank, reservoir, or container 
used to reduce the water content of the 
tar by means of heat, residence time, 
chemical emulsion breakers; or 
centrifugal separation. A tar storage 
tank also may be known as a tar
dewatering tank. 

"Tar-intercepting sump" means any 
tank, pit, or enclosure that serves to 
receive or separate tars and aqueous 
condensate discharged from the primary 
cooler. A tar-intercepting sump also may 
be known as a primary-cooler decanter. 

"Wash-oil circulation tank" means 
any vessel that functions to hold the 
wash oil used in light-oil recovery 
operations or the wash oil used in the 
wash-oil final cooler. 

"Wash-oil decanter" means any 
vessel that functions to separate, by 
gravity, the condensed water from the 
wash oil received from a wash-oil final 
cooler or from a light-oil scrubber. 

§ 61.132 Standard: Process vessels, 
storage tanks, and tar-Intercepting sumps. 

(a)(1) Each owner or operator of a 
furnace or a foundry coke byproduct 
recovery plant shall enclose and seal all 
openings on each process vessel, tar 
storage tank, and tar-intercepting sump. 

(2) The owner or operator shall duct 
gases from each process vessel, tar 
storage tank, and tar-intercepting sump 
to the gas collection system, gas 
distribution system, or other enclosed 
point in the by-product recovery process 
where the benzene in the gas will be 
recovered or destroyed. This control 
system shall be designed and operated 
for no detectable emissions, as indicated 
by an instrument reading of less than 
500 ppm above background and visual 
inspections, as determined by the 
methods specified in § 61.245(c). This 
system can be designed as a closed, 
positive pressure, gas blanketing system. 

(i) Except, the owner or operator may 
elect to install, operate, and maintain a 
pressure relief device, vacuum relief 
device, an access hatch, and a sampling 
port on each process vessel, tar storage 
tank, and tar-intercepting sump. Each 
access hatch and sampling port must be 
equipped with a gasket and a cover, 
seal, or lid that must be kept in a closed 
position at all times, unless in actual 
use. 

(ii) The owner or operator may elect 
to leave open to the atmosphere the 
portion of the liquid surface in each tar 
decanter necessary to permit operation 
of a sludge conveyor. If the owner or 
operator elects to maintain an opening 
on part of the liquid surface of the tar 
decanter, the owner or operator shall 
install, operate, and maintain a water 
leg seal on the tar decanter roof near the 
sludge discharge chute to ensure 
enclosure of the major portion of liquid 
surface not necessary for the operation 
of the sludge conveyor. 

(b) Following the installation of any 
control equipment used to meet the 
requirements of paragraph (a) of this 
section, the owner or operator shall 
monitor the connections and seals on 
each control system to determine if it is 
operating with no detectable emissions, 
using Reference Method 21 ( 40 CFR part 
60, appendix A) and procedures 
specified in § 61.245(c), and shall 
visually inspect each source (including 
sealing materials) and the ductwork of 
the control system for evidence of 
visible defects such as gaps or tears. 

·This monitoring and inspection shall be 
conducted on a semiannual basis and at 
any other time after the control system 
is repressurized with blanketing gas 
following removal of the cover or 
opening of the access hatch. 

(1) If an instrument reading indicates 
an organic chemical concentration more 
than 500 ppm above a background 
concentration, as measured by 
Reference Method 21, a leak is detected. 

(2) If visible defects such as gaps in 
sealing materials are observed during a 
visual inspection, a leak is detected. 

(3) Wheri a leak is detected, it shall be 
repaired as soon as practicable, but not 
later than 15 calendar days after it is 
detected. 

(4) A first attempt at repair of any 
leak or visible defect shall be made no 
later than 5 calendar days after each 
leak is detected. 

(c) Following the installation of any 
control system used to meet the 
requirements of paragraph (a) of this 
section, the owner or operator shall 
conduct a maintenance inspection of the 
control system on an annual basis for 
evidence of system abnormalities, such 
as blocked or plugged lines, sticking 
valves, plugged condensate traps, and 
other maintenance defects that could 

. result in abnormal system operation. 
The owner or operator shall make a first 
attempt at repair within 5 days, with 
repair within 15 days of detection. 

(d) Each owner or operator of a 
· furnace coke by-product recovery plant 
also shall comply with the requirements 
of paragraphs (a)-(c) of this section for 
each benzene storage tank, BTX storage 
tank, light-oil storage tank, and excess 
ammonia-liquor storage tank. 

. § 61.133 Standard: Light-oil sumps •. 

(a) Each owner or operator of a light
oil sump shall enclose and seal the 
liquid surface in the sump to form a 
closed system to contain the emissfons. 

(1) Except, the owner or operator may 
elect to install, qperate, and maintain a 
vent on the light-oil sump cover. Each 
vent pipe must be equipped with a water 
leg seal, a pressure relief device, or 
vacuum relief device. 

(2) Except, the owner or operator may 
elect to install, operate, and maintain an 
access hatch on each light-oil sump 
cover. Each access hatch must be 
equipped with a gasket and a cover, 
seal, or lid that must be kept in a closed 
position at all times, unless in actual 
use. 

(3) The light-oil sump cover may be 
removed for periodic maintenance but 
must be replaced (with seal) at 
completion of the maintenance 
operation. 

(b) The venting of steam or other 
gases from the by-product process to the 
light-oil sump is not permitted. 

(c) Following the installation of any 
control equipment used to meet the 
requirements of paragraph (a) of this 
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section, the owner or operator shall 
monitor the connections and seals on 
each control system to determine if it is 
operating with no detectable emissions, 
using Reference Method 21 (40 CFR part 
60, appendix A) and the procedures 
specified in§ 61.245(c), and shall 
visually inspect each source (including 
sealing materials) for evidence of visible 
defects such as gaps or tears. This 
monitoring and inspection shall be 
conducted semiannually and at any 
other time the cover is removed. 

(1) If an instrument reading·indicates 
an organic chemical concentration more 
than 500 ppm above a background 
concentration, as measured by · 
Reference Methi:>d 21, a leak is detected. 

(2) If visible defects such as gaps in 
sealing materials are observed during a 
visual inspection, a leak is detected. 

(3) When a leak is detected, it shall be. 
repaired as soon as practicable, but not 
later than 15 calendar days after it is 
detected. 

(4) A first attempt at repair of any 
leak or visible defect shall be made no 
later than 5 calendar days after each 
leak is detected. 

§ 61.134 Standard: Naphthalene 
processing, final coolers, and final-cooler 
cooling towers. 

(a) No ("zero") emissions are allowed 
from naphthalene processing, final 
coolers and final-cooler cooling towers 
at coke by-product recovery plants. 

§ 61.135 Standard: Equipment leaks. 

(a) Each owner or operator of 
equipment in benzene service shall 
comply with the requirements of 40 CFR 
61, Subpart V, except as provided in this 
section. 

(b) The provisions of§ 61.242-3 and 
§ 61.242-9 of Subpart V do not apply to 
this subpart. 

[c) Each piece of equipment in 
benzene service to which this subpart 
applies shall be marked in such a 
manner that it can be distinguished 
readily from other pieces of equipment 
in benzene service. 

(d) Each uxhauster shall be monitored 
,quarterly to detect leaks by the methods 
specified in § 61.245(b) except as 
provided in§ 61.136(d) and paragraphs 
( e )-(g) of this section. 

(1) If an instrument reading of 10,000 
ppm or greater is measured, a leak is 
detected. 

(2) When a leak is detected, it shall be 
repaired as soon as practicable, but no 
later than 15 calendar days after it is 
detected, except as provided in § 61.242-
10 (a) and (b). A first attempt at repair 
shall be made no later than 5 calendar 
days after each leak is detected. 

(e) Each exhauster equipped with a 
seal system that includes a barrier fluid 
system and that prevents leakage of 
process fluids to the atmosphere is 
exempt from the requirements of 
paragraph (d) of this section provided 
the following requirements are met: 

(1) Each exhauster seal system is: 
(i) Operated with the barrier fluid at a 

pressure that is greater than the 
exhauster stuffing box pressure; or 

(ii) Equipped with a barrier fluid 
system that is connected by a closed 
vent system to a control device that 
complies with the requirements of 
§ 61.242-11; or 

(iii) Equipped with a system that 
purges the barrier fluid into a process 
stream with zero benzene emissions to 
the atmosphere. 

(2) The barrier fluid is not in benzene 
service. 

(3) Each barrier fluid system shall be 
equipped with a sensor that will detect 
failure of the seal system, barrier fluid 
system, or both. 

(4)(i) Each sensor as described in 
paragraph (e)(3) of this section shall be 
checked daily or shall be equipped with 
an audible alarm. 

(ii) The owner or operator shall 
determine, based on design 
considerations and operating· 
experience, a criterion that indicates 
failure of the seal system, the barrier 
fluid system, or both. 

(5) If the sensor indicates failure of the 
seal system, the barrier system, or both 
(based on the criterion determined 
under paragraph (e)(4)(ii) of this 
section), a leak is detected. 

(6)(i) When a leak is detected, it shall 
be repaired 8cS soon as practicable, but 
not later than 15 calendar days after it is 
detected, except as provided in § 61.242-

- 10. 
(ii) A first attempt at repair shall be 

made no later than 5 calendar days after 
each leak is detected. 
· (f) An exhauster is exempt from the 
requirements of paragraph ( d) of this 
section if it is equipped with a closed 
vent system capable of capturing and 
transporting any leakage from the seal 
or seals to a control device that 
complies with the requirements of 
§ 61.242-11 except as provided in 
paragraph (g) of this section. 

(g) Any exhauster that is designated, 
as described in § 61.246(e) for no , 
detectable emissions, as indicated by an 

'instrument reading of less than 500 ppm 
above background, is exempt from the 
requirements of paragraph (d) .of this 
section if the exhauster: 

(1) Is demonstrated to be operating 
with no detectable emissions, as 
indicated by an instrument reading of 
less than 500 ppm above background, as 

measured by the methods specified in 
§ 61.245(c); and 

(2) Is tested for compliance with 
paragraph (g)(1) of this section initially 
upon designation, annually, and at other 
times requested by the Administrator. 

(h) Any exhauster that is in vacuum 
service is excluded from the . 
requirements of this subpart if it is 
identified as required in § 61.246(e)(5). 

§ 61.136 Compliance provisions and . 
alternative means of emission limitation. 

(a) Each owner or operator subject to 
the provisions of this subpart shall 
demonstrate compliance with the 
requirements of§§ 61.132 through 61.135 
for each new and existing source, except 
as provided under§§ 61.243-1 and 
61.243-2. 

(b) Compliance with this subpart shall 
be determined by a review of records, 
review of performance test results, 
inspections, or any combination thereof, 
using the methods and procedures 
specified in § 61.137. 

(c) On the first January 1 after the first 
year that a plant's annual coke 
production is less than 75 percent 
foundry coke, the coke by-product 
recovery plant becomes a furnace coke 
by-product recovery plant and shall 
comply with 61.132(d). Once a plant 
becomes a £uni.ace coke by-product 
recovery plant, it will continue to be 
considered a furnace coke by-product 
recovery plant, regardless of the coke 
production in subsequent years. 

(d)(1) An owner or operator may 
request permission to use an alternative 
means of emission limitation to meet the 
requirements in § § 61.132, 61.133, and 
61.135 of this subpart and § § 61.242-2, 
-5, -6, -7, -6, and -11 of Subpart V. 
Permission to use an alternative means 
of emission limitation shall be requested 
as specified in § 61.12(d). 

(2) When the Administrator evaluates 
requests for permission to use 
alternative means of emission limitation 
for sources subject to § § 61.132 and 
61.133 (except tar decanters) the 
Administrator shall compare test data 
for the means of emission limitation to a 
benzene control efficiency of 98 percent. 
For tar decanters, the Administrator 
shall compare test data for the means of 
emission limitation to a benzene control 
efficiency of 95 percent. · 

(3) For any requests for permission to 
use an alternative to the work practices 
required under § 61.135, the provisions 
of§ 61.244(c) shall apply. 

§ 61.137 Test methods and procedures. 

(a) Each owner or operator subject to 
the provisions of this subpart shall . 
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comply with the requirements in § 61.245 
of 40 CFR Part 61, Subpart V. 

(b) To determine whether or not a 
pieca of equipment is in benzene 
service, the methods in§ 61.245(d) shall 
be used, except that, for exhausters, the 
percent benzene shall be 1 percent by 
weight, rather than the 10 percent by 
weight described in§ 61.245(d). 

§ 61.138 Recordkeeplng and reporting 
requirements. 

(a) The following information 
pertaining to the design of control 
equipment installed to comply with 
§ § 61.132 through 61.134 shall be 
recorded and kept in a readily 
accessible location: 

(1) Detailed schematics, design 
specifications, and piping and 
instrumentation diagrams. 

(2) The dates and descriptions of any 
changes in the design specifications. 

(b) The following information 
pertaining to sources subject to § 61.132 
and sources subject to § 61.133 shall be 
recorded and maintained for 2 years 
following each semiannual (and other) 
inspection and each annual 
maintenance inspection: 

(1) The date of the inspection and the 
name of the inspector. 

(2) A brief description of each visible 
defect in the source or control 
equipment and the method and date of 
repair of the defect. 

(3) The presence of a leak, as 
measured using the method described in 
§ 61.245(c). The record shall include the 
date of attempted and actual repair and 
method of repair of the leak. 

(4) A brief description of any system 
abnormalities found during the annual 
maintenance inspection, the repairs 
made, the date of attempted repair, and 
the date of actual repair. 

(c) Each owner or operator of a source 
subject to § 61.135 shall comply with 
§ 61.246. 

(d) For foundry coke by-product 
recovery plants, the annual coke 
production of both furnace and foundry 
coke shall be recorded and maintained 
for 2 years following each 
determination. 

(e)(1) An owner or operator of any 
source to which this subpart applies 
shall submit a statement in writing 
notifying the Administrator that the 
requirements of this subpart and 40 CFR 
61, Subpart V, have been implemented. 

(2) In the case of an existing source or 
a new source that has' an initial startup 
date preceding the effective date, the 
statement is to be submitted within 90 
days of the effective date, unless a 
waiver of compliance is granted under 
§ 61.11, along with the information 
required under § 61.10. If a waiver of 

compliance is granted, the statement is 
to be submitted on a date scheduled by 
the Administrator. 

(3) In the case of a new source that 
did not have an initial startup date 
preceding the effective date, the 
statement shall be submitted with the 
application for approval of construction, 
as described under § 61.07. 

(4) The statement is to contain the 
following information for each source: 

(i) Type of source (e.g., a light-oil 
sump or pump). 

(ii) For equipment in benzene service, 
equipment identification number and 
process unit identification: percent by 
weight benzene in the fluid at the 
equipment; and process fluid state in the 
equipment (gas/vapor or liquid). 

(iii) Method of compliance with the 
standard (e.g., "gas blanketing," 
"monthly leak detection and repair," or 
"equipped with dual mechanical seals"). 
This includes whether the plant plans to 
be a furnace or foundry coke by-product 
recovery plant for the purposes of 
§ 61.132(d). 

(f) A report shall be submitted to the 
Administrator semiannually starting 6 
months after the initial reports required 
in§ 61.138(e) and§ 61.10, which 
includes the following information: 

(1) For sources subject to § 61.132 and 
sources subject to § 61.133, 

(i) A brief description of any visible 
defect in the source or ductwork, 

(ii) The number of leaks detected and 
repaired, and 

(iii) A brief description of any system 
abnormalities found during each annual 
maintenance inspection that occurred in 
the reporting period and the repairs 
made. 

(2) For equipment in benzene service 
subject to § 61.135(a), information 
required by § 61.247(b). 

(3) For each exhauster subject to 
§ 61.135 for each quarter during the 
semiannual reporting period, 

(i) The number of exhausters for 
which leaks were detected as described 
in § 61.135 (d) and (e)(5), 

(ii) The number of exhausters for 
which leaks were repaired as required 
in § 61.135 (d) and (e)(6), 

(iii) The results of performance tests 
to determine compliance with § 61.135(g) 
conducted within the semiannual · 
reporting period. 

(4) A statement signed by the owner 
or operator stating whether all 
provisions of 40 CFR part 61, subpart L, 
have been fulfilled during the 
semiannual reporting period. 

(5) For foundry coke by-product 
recovery plants, the annual coke 
production of both furnace and foundry 
coke, if determined during the reporting 
period. 

(6) Revisions to items reported 
according to paragraph (e) of this 
section if changes have occurred since 
the initial report or subsequent revisions 
to the initial report. 

Note: Compliance with the requirements of 
§ 61.10(c) is not required for revisions 
documented under this paragraph. 

(g) In the first report submitted as 
required in § 61.138(e), the report shall 
include a reporting schedule stating the 
months that semiannual reports shall be 
submitted. Subsequent reports shall be 
submitted according to that schedule 
unless a revised schedule has been 
submitted in a previous semiannual 
report. · 

(h) An owner or operator electing to 
comply with the provisions of § § 61.243-
1 and 61.243-2 shall notify the 
Administrator of the alternative 
standard selected 90 days before 
implementing either of the provisions. 

(i) An application for approval of · 
construction or modification, as required 
under§§ 61.05(a) and 61.07, will not be 
required for sources subject to 61.135 if: 

(1) The new source complies with 
§ 61.135, and 

(2) In the next semiannual report 
required by § 61.138(f), the information 
described in§ 61.138(e)(4) is reported. 

(Approved by the Office of Management 
and Budget under control number ) 

§ 61.139 DelegaUon oJ authority. 

(a) In delegating implementation and 
enforcement authority to a State under 
Section 112(d) of the Act, the authorities 
contained in paragraph (b) o( this 
section shall be retained by the 
Administrator and not transferred to a 
State. 

(b) Authorities that will not be 
delegated to States: § 61.136(d). 

4. Section 61.241 of Subpart V is 
amended by revising the definition of 
"repaired" and by adding a definition of 
"stuffing box pressure" as follows: 

§ 61.241 Definitions. 

* * * * * 
"Repaired" means that equipment is 

adjusted, or otherwise altered, to 
eliminate a leak. 

"Stuffing box pressure" means the 
fluid (liquid or gas) pressure inside the 
casing or housing of a piece of 
equipment, on the process side of the 
inboard seal. 

* * * * * 
5. Section 61.245 of Subpart V is 

amended by revising introductory 
paragraph (b) and introductory 
paragraph (c) as follows: 
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§ 61.245 Test methods and procedures. 
• • * • • 

(b) Monitoring, as required in 
§ § 61.242, 61.243, 61.244, and 61.135. 
shall comply with the following 
requirements: 
* * * * * 

(c) When equipment is tested for 
compliance with or monitored for no 
detectable emissions, the owner or 
operator shall comply with the following 
requirements: 
* * * * * 

6. Section 61.246 of Subpart V is 
amended by revising the introductory 
texts of paragraphs (b), (c), and (e) and 
by revising paragraphs (e)(2), (e)(4)(i), 
and (h)(l) to read as follows: 

§ 61.246 Recordkeeplng·requlrements. 
* • * • 

(b) When each leak is detected as 
specified in § § 61.242-2, 61.242-3, 
61.242-7, 61.242-a, and 61.135, the 
following requirements apply: 

* ·* * * 
(c)-When each leak is detected as 

specified in 61.242-:-2, 61.242-3. 61.242-7, 
61.242-8, and 61.135, the following 
information shall be recorded in a log 
and shall be kept for 2 years in a readily 
accessible location: 
* * * * * 

(e) The following information 
pertaining to all equipment to which a 
standard applies shall be recorded in a 
log that is kept in a readily accessible 
location: 
* * * * * 

(2)(i) A list of identification numbers 
for equipment that the oW'ner or 
operator elects to designate for no 
detectable emissions as indicated by an 
instrument reading of less than 500 ppm 
above background. · 

(ii) The designation of this equipment 
for no detectable emissions shall be 
signed by the owner or operator. 
* • • * • 

(4)(i) The dates of each compliance 
test required in § § 61.242-2( e ), 61.242-
3(i), 61.242-4, 61.242-7(£), and 61.135(g). 
* * * • * 

(h) * * • 
(1) Design criterion required in 

§§ 61.242-2(d)(5), 61.242-3(e)(2), and 
61.135(e)(4) and an explanation of the 
design criterion: and 
* * * • * 

7. Section 61.247 of Subpart V is 
amended by revising paragraph (b)(5) to 
read as follows: · 

§ 61.247 Reporting requirements. 
• • * * • 

(b) • * • 
(5) The results of all performance tests 

and monitoring to determine compliance 

with no detectable emissions and with 
§§ 61.243-1and61.243-2 conducted 
within the semiannual reporting period. 
• • * * • 

8. Subpart Y is added as follows: 

Subpart Y-Natlonal Emission Standard for 
Benzene Emissions from Benzene Storage 
Vessels 

Sec. 
61.270 Applicability and designation of 

sources. · 
61.271 Emission standard. 
61.272 Compliance provisions. 
61.273 Alternative means of emission 

limitation. 
61.274 Initial report. 
61.275 Periodic report. 
61.276 Recordkeeping. 
61.277 Delegation of authority. 

Subpart Y-Natlonal Emission 
Standard for Benzene Emissions from 
Benzene Storage Vessels 

§ 61.270 Appllcablllty and designation of 
sources. 

(a) The source to which this subpart 
applies is each storage vessel that is 
storing benzene having a specific gravity 
within the range of specific gravities 
specified in ASTM D 836-84 for 
Industrial Grade Benzene, ASTM D 835-
85 for Refined Benzene-485, ASTM D 
2359-85a for Refined Benzene-535, and 
ASTM D 4734-87 for Refined Benzene-
545. These specifications are 
incorporated by reference as specified 
in§ 61.18. 

(b) Except for paragraph (b) ill 
§ 61.276, storage vessels with a design 
storage capacity less than 38 cubic 
meters (10,000 gallons) are exempt from 
the provisions of this subpart. 

(c) This subpart does not apply to 
storage vessels used for storing benzene 
at coke by-product facilities. 

(d) This subpart does not apply to 
vessels permanently attached to motor 
vehicles such as trucks, rail cars, barges, 
or ships. 

(e) This subpart does not apply to 
pressure vessels designed to operate in 
excess of 204.9 kPa and without 
emissions to the atmosphere. 

(f) A designated source subject to the 
provisions of this subpart that is also 
subject to applicable provisions of 40 
CFR part 60 subparts K, Ka, and Kb 
shall be required to comply only with 
the subpart that contains the most 
stringent requirements for that source. 

§ 61.271 Emission standard. 
The owner or operator of each storage 

vessel with a design storage capacity 
greater than or equal to 38 cubic meters 
(10,000 gallons) to which this subpart 
applies shall comply with the 
requirements in paragraph (d) of this 
section and with the requirements either 

in paragraph (a), (b), or (c) of this 
section, or equivalent as provided in 
§ 61.273. 

(a) The storage vessel shall be 
equipped with a fixed roof and an 
internal floating roof. 

(1) An internal floating roof means a 
cover that rests on the liquid surface 
(but not necessarily in complete contact 
with it) inside a storage vessel that has 
a permanently affixed roof. The internal 
floating roof shall be floating on the 
liquid surface at all times, except during 
initial fill and during those intervals 
when the storage vessel is completely 
emptied or subsequently emptied and 
refilled. When the roof is resting on the 
leg supports,. the process of filling, 
emptying, or refilling shall be continuous 
and shall be accomplished as rapidly as 
possible. · 

(2) Each internal floating roof shall be 
equipped with one of the closure devices 
listed in paragraphs (a)(2) (i), (ii), or (iii) 
of this section between the wall of the 
storage vessel and the edge of the 
internal floating roof. This requirement 
does not apply to each existing storage 
vessel for which construction of an 
internal floating roof equipped with a 
continuous seal commenced on or 
before July 28, 1988. A continuous seal 
means a seal that forms a continuous 
closure that completely covers the space 
between the wall of the storage vessel 
and the edge of the internal floating 
roof. 

(i) A foam- or liquid-filled seal 
mounted in contact with the liquid 
(liquid-mounted seal) .. A liquid-mounted 
seal means a foam- or liquid-filled seal 
mounted in contact with the liquid 
between the wall of the storage vessel 
and the floating roof continuously 
around the circumference of the vessel. 

(ii) Two seals mounted one above the 
other so that each forms a continuous 
closure that completely covers the space 
between the wall of the storage vessel 
and the edge of the internal floating 
roof. The lower seal may be vapor
mounted, but both must be continuous. 

(iii) A metallic shoe seal. A metallic 
shoe seal (also referred to as a 
mechanical shoe seal) is, but is not 
limited to, a metal sheet held vertically 
against the wall of the storage vessel by 
springs or weighted levers and is 
connected by braces to the floating roof. 
A flexible coated fabric (envelope) 
spans the annular space between the 
metal sheet and the floating roof. 

(3) Automatic bleeder vents are to be 
closed at all times·when the roof is 
floating, except when the roof is being 
floated off or is being landed on the roof 
leg supports. 
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(4) Each opening in a noncontact 
internal floating roof except for 
automatic bleeder vents (vacuum 
breaker vents) and the rim space vents 
is t_o provide a projection below the 
liquid surface. 

(5) Each internal floating roof shall 
meet the specifications listed below. If 
an existing storage vessel had an 
internal floating roof with a continuous 
seal as of July 28, 1988, the requirements 
listed below do not have to be met until 
the first time after September 14, 1989, 
the vessel is emptied and degassed or 
September 14, 1999, whichever occurs 
first, 

(i) Each opening in the internal 
floating roof except for leg sleeves, 
automatic bleeder vents, rim space 
vents, column wells, ladder wells, 
sample wells, and stub drains is to be 
equipped with a cover or lid. The cover 
or lid shall be equipped with a gasket. 
Covers on each access hatch and 
automatic gauge float well shall be 
bolted. 

(ii) Each· penetration of the internal 
floating roof for the purposes of 
saII_lpling shall be a sample well. Each 
sample well shall have a slit fabric 
cover that covers at least 90 percent of 
the opening. 

(iii) Each automatic bleeder vent shall 
be gasketed. 

(iv) Rim space vents shall be equipped 
with a gasket. 

(v) Each penetration of the internal 
floating roof that allows for passage of a 
ladder shall have a gasketed sliding 
cover. 

(vi) Each penetration of the internal 
floating roof that allows for passage of a 
column supporting the fixed roof shall 
have a flexible fabric sleeve seal or a 
gasketed sliding cover. 

(6) Each cover or lid on any opening in 
the internal floating roof shall be closed 
(i.e., no visible gaps), except when a 
device is in actual use Covers on each 
access hatch and each automatic gauge 
float well which are equipped with bolts 
shall be bolted when they are not in use. 
Rim space vents are to be set to open 
only when the internal floating roof is 
not floating or at the manufacturer's 
recommended setting. 

(b) The storage vessel shall have an 
external floating roof. 

(1) An external floating roof means a 
pontoon-type or double-deck-type cover 
that rests on the liquid surface in a 
vessel with no fixed roof. 

(2) Each external floating roof shall be 
equipped with a closure device between 
the wall of the storage vessel and the 
roof edge. Except as provided in 
paragraph (b)(5) of this section, the 
closure device is to consist of two seals, 
one above the other. The lower seal is 

referred to as the primary seal and the 
upper seal is referred to as the 
secondary seal. 

(i) The primary seal shall be either a 
metallic shoe seal or a liquid-mounted 
seal. A liquid-mounted seal means a 
foam- or liquid-filled seal mounted in 
contact with the liquid between the wall 
of the storage vessel and the floating 
roof continuously around the 
circumference of the vessel. A metallic 
shoe seal (which can also be referred to 
as a mechanical shoe seal) is, but is not 
limited to, a metal sheet held vertically 
against the wall of the storage vessel by 
springs or weighted levers and is 
connected by braces to the floating roof. 
A flexible coated fabric (envelope) 
spans the annular space between the 
metal sheet and the floating roof. Except 
as provided in § 61.272(b)(4), the 
primary seal shall completely cover the 
annular space between the edge of the 
floating roof and the vessel wall. 

(ii) The secondary seal shall 
completely cover the annular space 
between the external floating roof and 
the wall of the storage vessel in a 
continuous fashion except as allowed in 
§ 61.272(b)(4). 

(3) Except for automatic bleeder vents 
and rim space vents, each opening in the 
noncontact external floating roof shall 
provide a projection below the liquid 
surface. Except for automatic bleeder 
vents, rim space vents, roof drains, and 
leg sleeves, each opening in the roof is 
to be equipped with a gasketed cover, 
seal or lid which is to be maintained in a 
closed position at all times (i.e., no 
visible gap) except when the device is in 
actual use. Automatic bleeder vents are 
to be closed at all times when the roof is 
floating, except when the roof is being 
floated off or is being landed on the roof. 
leg supports. Rim vents are to be set to 
open when the roof is being floated off 
the roof leg supports or at the 
·manufacturer's recommended setting. 
Automatic bleeder vents and rim space 
vents are to be gasketed. Each 
emergency roof drain is to be provided 
with a slotted membrane fabric cover 
that covers at least 90 percent of the 
area of the opening. . 

(4) The roof shall be floating on the 
liquid at all times (i.e., off the roof leg 
supports) except during initial fill until 
the roof is lifted off leg supports and 
when the vessel is completely emptied 
and subsequently refilled. The process 
·of emptying and refilling when the roof 
is resting on the leg supports shall be 
continuous and shall be accomplished 
as rapidly as possible. 

(5) The requirement for a secondary 
seal does not apply to each existing 
storage vessel that was equipped with a 
liquid-mounted primary seal as of July 

28, 1988, until after the first time after 
September 14, 1989, when the vessel is 
emptied and degassed or 10 years from 
September 14, 1989, whichever occurs 
first. 

(c] The storage vessel shall be 
equipped with a closed vent system and 
a control device. 

(1) The closed vent system shall be 
designed to collect all benzene vapors 
and gases discharged from the storage 
vessel and operated with no detectable 
emissions, as indicated by an instrument 
reading of less than 500 ppm above 
background and visual inspections, as 
determined in§ 61.242-11 (Subpart V). 

(2) The control device shall be 
designed and operated to reduce inlet 
benzene emissions by 95 percent or 
greater. If a flare is used as the control 
device, it shall meet the specifications 
described in the general control device 
requirements of 40 CFR 60.18. 

(3) The specifications and 
requirements listed in paragraphs (c)(1) 
and (c)(2) of this section for closed vent 
systems and control devices do not 
apply during periods of routine 
maintenance. During periods of routine 
maintenance, the benzene level in the 
storage vessel(s) serviced by the control 
device subject to the provisions of 
§ 61.271(c) may be lowered but not 
raised. Periods of routine maintenance 
shall not exceed 72 hours as outlined in 
the maintenance plan required by 
§ 61.272(c)(1)(iii). 

(4) The specifications and 
requirements listed in paragraphs (c)(1) 
and (c)(2) of this section for· closed vents 
and control devices do not apply during 
a control system malfunction. A control 
system malfunction means any sudden 
and unavoidable failure of air pollution 
control equipment. A failure caused 
entirely or in part by design deficiencies, 
poor maintenance, careless operation, or 
other preventable upset condition or 
equipment breakdown is not considered 
a malfunction. 

(d] The owner or operator of each 
affected storage vessel shall meet the 
requirements of paragraph (a), (b], or (c) 
of this section as follows: 

(1) The owner or operator of each 
existing benzene storage vessel shall 
meet the requirements of paragraph (a), 
(b), or (c) of this section no later than 90 
days after December 13, 1969, with the 
exceptions noted in paragraphs (a)(5) 
and (b)(5), unless a waiver of 
compliance has been approved by the 
Administrator in accordance with 
§ 61.11. 

(2) The owner or operator of each 
benzene storage vessel upon which 
construction commenced after 
September 14, 1969, shall meet the 
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requirements of paragraph (a), (b ), or ( c) 
of this section prior to filling (i.e., roof is 
lifted off leg supports) the storage vessel 
with benzene. 

(3) The owner or operator of each 
. benzene storage ve~sel upon which 

construction commenced on or after July 
28, 1988, and before September 14, 1989, 
shall meet the requirements of 
paragraph (a), (b), or (c) of this section 
on September 14, 1989. 

§ 61.27Z Compliance provisions. 
(a) For each vessel complying with 

§ 61.271(a) (fixed roof and internal 
floating roof) each owner or operator 
shall: 

(1) After installing the control 
equipment required to comply with 
§ 61.271(a), visually inspect the internal 
floating roof, the primary seal, and the 
secondary seal (if one is in service), 
prior to filling the storage vessel with 
benzene. If there are holes, tears or 
other openings in the primary seal, the 
secondary seal, or the seal fabric, or 
defects in the internal floating roof, the 
owner or operator shall repair the items 
before filling the storage vessel. 

(2} Visually inspect the internal 
floating roof and the primary seal or the 
secondary seal (if one is.in service) 
through manholes and roof hatches on 
the fixed roof at least once every 12 
months after initial fill, or at least once 
every 12 months after September 14, 
1989, except as provided in paragraph 
(a)(4)(i) of this section. If the internal 
floating roof is not resting on the surface 
of the benzene liquid inside the storage 
vessel. or there is liquid on the roof, or 
the seal is detached, or there are holes 
or tears in the seal fabric, the owner or 
operator shall repair the items or empty 
and remove the storage vessel from 
service within 45 days. If a failure that is 
detected during inspections required in 
this paragraph cannot be repaired 
within 45 days and if the vessel cannot 
be emptied within 45 days, an extension 
of up to 30 additional days may be 
requested from the Administrator in the 
inspection report required in § 61.275(a). 
Such a request for an extension must 
document that alternate storage . 
capacity is unavailable and specify a 
schedule of actions the company will 
take that will ensure that the control 
equipment will be repaired or the vessel 
will be emptied as soon as possible. 

(3) Visually inspect the internal 
floating roof, the primary seal, the 
secondary seal (if one is in service), 
gaskets, slotted membranes and sleeve 
seals (if any) each time the storage 
vessel is emptied and degassed. In no 
event shall inspections conducted in 
accordance with this provisiOn occur at 
intervals greater than 10 years in the 

case of vessels conducting the annual 
visual inspections as specified in 
paragraph (a)(Z) of this section and at 
intervals greater than 5 years in the case 
of vessels specified in paragraph (a)(4)(i) 
of this section. 

(i) For all the inspections required by 
paragraphs (a)(l) and (a)(3) of this 
section, the owner or operator shall 
notify the Administrator in writing at 
least 30 days prior to the refilling of 
each storage vessel to afford the 
Administrator the opportunity to have 
an observer present. If the inspection 
required by paragraph (a)(3) of this 
section is not planned and the owner or 
operator could not have known about 
the inspection 30 days in advance of 
refilling the vessel, the owner or 
operator shall notify the Administrator 
at least 7 days prior to the refilling of the 
storage vessel. Notification shall be 
made by telephone immediately 
followed by written documentation 
demonstrating why the inspection was 
unplanned. Alternatively, the 
notification including the written 
documentation may be made in writing 
and sent by express mail so that it is 

- received by the Administrator at least 7 
days prior to refilling. 

(ii) If the internal floating roof has 
defects, the primary seal has holes, 
tears, or other openings in the seal or the 
seal fabric, or the secondary seal has 
holes, tears, or other openings in the 
seal or the seal fabric, or the gaskets no 
longer close off the liquid surfaces from 
the atmosphere, or the slotted 
membrane has more than 10 percent 
open area, the owner or operator shall 
repair the items as necessary so that 
none of the conditions specified in this 
paragraph exist before refilling the 
storage vessel with benzene. 

(4) For vessels equipped with a 
double-seal system as specified in 
§ 61.271(a)(2)(ii): 

(i) Visually inspect the vessel as 
specified in paragraph {a)(3) of this 
section at least every 5 years; or 

(ii).Visually inspect the vessel 
annually as specified in paragraph (a)(2) 
of this section, and at least every 10 
years as specified in paragraph (a)(3) of 
this section. 

(h) For each vessel complying with 
§ 61.271(b) (external floating roof) the 
owner or operator shall: 

(1) Determine the gap areas and 
maximum gap widths between the. 
primary seal and the wall of the storage 
vessel, and the secondary seal and the 
wall of the storage vessel according to 
the following frequency. 

(i) For an external floating roof vessel 
equipped with primary and secondary 
seals, measurements of gaps between 
the vessel wall and the primary seal 

(seal gaps) shall be performed during the 
hydrostatic testing of the vessel or 
within 90 days of the initial fill with 
benzene or within 90 days of September 
14, 1989, whichever occurs last, and at 
least once every 5 years thereafter, 
except as provided in paragraph 
(b)(1)(ii) of this section. 

(ii) For an external floating roof vessel 
equipped with a liquid-mounted primary 
seal and without a secondary seal as 
provided for in § 61.271(b)(5), 
measurement of gaps between the 
vessel wall and the primary seal (seal 
gaps) shall be performed within 90 days 
of September 14, 1989, and at least once 
P.er year thereafter. When a secondary 
seal is installed over the primary seal, 
measurement of primary seal gaps shall 
be performed ~thin 90 days of 
installation and at least once every 5 
years thereafter. 

(iii) For an external floating roof 
vessel equipped with primary and 
secondary seals, measurements of gaps 
between the vessel wall and the 
secondary seal shall be performed 
within 90 days of the initial fill with 
benzene, within 90 days of installation 
of the secondary seal, or within 90 days 
after September 14, 1989, whichever 
occurs last, and at least once per year 
thereafter. 

(iv) If any source ceases to store 
benzene for a period of 1 year ot more, 
subsequent introduction of benzene into 
the vessel shall be considered an initial 
fill for the purposes of paragraphs 
(b)(1)(i), (b ){1)(ii), and {b){1){iii) of this 
section. 

{2) Determine gap widths and areas in 
the primary and secondary seals 
individually by the following 
procedures: 

(i) Measure seal gaps, if any, at one or 
more floating rooflevels when the roof 
is floating off the roofleg supports. 

(ii) Measure seal gaps around the 
entire circumference of the vessel in 
each place where a 0.32 centimeter (cm) 
(1/8 in) diameter uniform probe passes 
freely (without forcing or binding 
against the seal) between the seal and 
the wall of the storage vessel and 
measure the circumferential distance of 
each such location. 

(iii) The total surface area of each gap 
described in paragraph (b )(Z)(ii) of this 
section shall be determined by using 
probes of various widths to measure 
accurately the actual distance from the 
vessel wall to the seal and multiplying 
each such width by its respective 
circumferential distance. 

(3) Add the gap surface area of each 
gap location for the primary seal and the 

· secondary seal individually. Divide the 
·sum for each seal by the nominal 
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diameter of the vessel and compare 
each ratio to the respective standards in 
§ 61.272(b)(4) and § 61.272(b)(5). 

(4) Repair conditions that do not meet 
requirements listed in paragraph (b)(4) 
(i) and (ii) within 45 days of 
identification in any inspection or empty 
and remove the storage vessel from 
service within 45 days. 

(i) The accumulated area of gaps 
between the vessel wall and the metallic 
shoe seal or the liquid-mounted primary 
seal shall not exceed 212 cm 2 per meter 
of vessel diameter (10.0 in2 per foot of 
vessel diameter) and the width of ariy 
portion of any gap shall not exceed 3.81 
cm (1 '12 in). 

(A) One end of the metallic shoe is to 
extend into the stored liquid and the 
other end is to extend a minimum 
vertical distance of 61 cm (24 in) above 
the stored liquid surface. 

(B) There are to be no holes, tears, or 
other openings in the shoe, seal fabric, 
or seal envelope. 

(ii) The secondary seal is to meet the 
following requirements: 

(A) The secondary seal is to be 
installed above the primary seal so that 
it completely covers the space between 
the roof edge and the vessel wall except 
as provided in paragraph (b)(4)(ii)(B) of 
this section. 

(B) The accumulated area of gaps 
between the vessel wall and the 
secondary seal shall not exceed 21.2 
cm2 per meter of vessel diameter (1.0 in2 

per foot of vessel diameter) or the width 
of any portion of any gap shall not 
exceed 1.27 cm ('12 in). These seal gap 
requirements may be exceeded during 
the measurement of primary seal gaps 
as required by paragraph (b)(1)(i) or 
(b)(1)(ii) of this section. 

(C) There are to be no holes, tears, or 
other openings in the seal or seal fabric. 

(iii) If a failure that is detected during 
inspections required in this paragraph 
cannot be repaired within 45 days and if 
the·vessel cannot be emptied within 45 
days, an extension of up to 30 additional 
days may be requested from the 
Administrator in.the inspection report 
required in § 61.275(d). Such extension 
request must include a demonstration of 
unavailability of alternate storage 
capacity and a specification of a 
schedule that will assure that the control 
equipment will be repaired or the vessel 
will be emptied as soon as possible. 

(5) The owner or operator shall notify 
the Administrator 30 days in advance of 
any gap measurements required by 
paragraph (b)(1) of this section to afford 
the Administrator the opportunity to 
have an observer present. 

(6) Visually inspect the external 
floating roof, the primary seal, 

secondary seal, and fittings each time 
the vessel is emptied and degassed. 

(i) If the external floating roof has 
defects, the primary seal has holes, 
tears, or other openings in the seal or the 
seal fabric, or the secondary seal has 
holes, tears, or other openings in the 
seal or the seal fabric, the owner or 
operator shall repair the items as 
necessary so that none of the conditions 
specified in this paragraph exist before 
filling or refilling the storage vessel with 
benzene. 

(ii) For all the inspections required by 
paragraph (b)(6) of this section, the 
owner or operator shall notify the 
Administrator in writing at least 30 days 
prior to filling or refilling of each storage 
vessel to afford the Administrator the 
opportunity to inspect the storage vessel 
prior to refilling. If the inspection 
required by paragraph (b)(6) of this 
section is not planned and the owner or 

· operator could not have known about 
the inspection 30 days in advance of 
refilling the vessel, the owner or 
operator shall notify the Administrator 
at least 7 days prior to refilling of the 
storage vessel. Notification shall be 
made by telephone immediately 
followed by written documentation 
demonstrating why the inspection was 
unplanned. Alternatively, this 
notification including the written 
documentation may be made in writing 
and sent by express mail so that it is 
received by the Administrator at least 7 
days prior to the refilling. 

(c) The owner or operator of each 
source that is equipped with a closed 
vent system and control device as 
required in § 60.271{c), other than a 
flare, shall meet the following 
requirements. 

{1) Within 90 days after initial fill or 
after September 14, 1989, whichever 
comes last, submit for approval by the 
Administrator, an operating plan 
containing the information listed below. 

(i) Documentation demonstrating that 
the control device being used achieves 
the required control efficiency during 
reasonably expected maximum loading 
conditions. This documentation is to 
include a description of the gas stream 
which enters the control device, 
including flow and benzene content 
under varying liquid level conditions 
(dynamic and static) and manufacturer's 
design specifications for the control 
device. If the control device or the 
closed vent capture system receives 
vapors, gases or liquids, other than 
fuels, from sources that are not 
designated sources under this subpart, 
the efficiency demonstration is to 
include consideration of all vapors, 
g1u1es and liquids received by the closed 

, vent c_apture system and control device. 

If an enclosed combustion device with a 
minimum residence time of 0.75 seconds 
and a minimum temperature of 816 •c is 
used to meet the 95 percent requirement, 
documentation that those conditions 
exist is sufficient to meet the 
requirements of this paragraph. 

(ii) A description of the parameter or 
parameters to be monitored to ensure 
that the control device is operated and 
maintained in conformance with its 
design and an explanation of the criteria 
used for selection of that parameter (or 
parameters). 

(iii) A maintenance plan for the 
system including the type of 
maintenance necessary, planned 
frequency of maintenance, and lengths 
of maintenance periods for those 
operations that would require the closed 
vent system or the control device to be 
out of compliance with§ 61.271{c). The 
maintenance plan shall require that the 
system be out of compliance with 
§ 61.271{c) for no more than 72 hours per 
year. 

{2) Operate, monitor the parameters, 
and maintain the closed vent system 
and control device in accordance with 
the operating plan submitted to the 
Administrator in accordance with 
paragraph (c)(1) of this section, unless 
the plan was. modified by the 
Administrator during the approval 
process. In this case, the modified plan 
applies. 

(d) The owner or operator of each 
source that is equipped with a closed 
vent system and a flare to meet the 
requirements in § 61.271(c) shall meet 
the requirements as specified in the 
general control device requirements in 
40 CFR 60.18 (e) and (f). 

§ 61.273 Altern~tlve means of emission 
limitation. 

(a) Upon written application from any 
person, the Administrator may approve 
the use of alternative means of emission 
limitation which have been 
demonstrated to his satisfaction to 
achieve a reduction in benzene 
emissions at least equivalent to the 
r~duction in emissions achieved by any 
requirement in § 61.271 (a), (b), or (c) of 
this subpart. 

(b) Determination of equivalence to 
the reduction in emissions achieved by 
the requirements of§ 61.271 (a), (b), or 
(c) will be evaluated using the following 
information to be included in the written 
application to the Administrator: 

(1) Actual emissions tests that use 
. full-size or scale-model storage vessels 

that accurately collect and measure all 
benzene emissions from a given control 
device, and that accurately simulate 
wind and account for other emission 
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variables such as temperature and 
barometric pressure. 

(2) An engineering evaluation that the 
Administrator determines is an accurate 
method of determining equivalence. 

(c) The Administrator may condition 
approval of equivalency on 
requirements that may be necessary to 
ensure operation and maintenance to 
achieve the same emiSsion reduction as 
the requirements of§ 61.271 (a), (b), or 
(c). 

(d) If, in the Administrator's judgment, 
an application for equivalence may be · 
approvable, the Administrator will 
publish a notice of preliminary 
determination in the Federal Register 
and provide the opportunity for public 
hearing. After notice and opportunity for 
public hearing, the Administrat<>r will 
determine the equivalence of the 
alternative means of emission limitation 
and will publish the fmal determination 
in the Federal Register. 

§ 61.274 lnltlal report. 
(a) The owner or operator of ear..h 

storage vessel to which this subpart 
applies and which has a design capacity 
greater than or equal to 38 cubic meters 
(10,000 gallo:qs) shall submit an initial 
report describing the controls which will 
be applied to meet the equipment 
requirements in§ 61.271. For an existing 
storage vessel or a new storage vessel 
for which construction and operation 
commenced prior to September 14, 1989, 
this report shall be submitted within 90 
days of September 14, 1989, and can be 
combined with the report required by 
§ 61.10. For a new storage vessel for 
which construction or operation 
commenced on or after September 14, 
1989, the report shall be combined with 
the report required by § 61.07. In the 
case where the owner or operator seeks 
to comply with § 61.271(c) with a control 
device other than a flare, this 
information may consist of the 
information required by 61.272(c)(1). 

(b) The owner or operator of each 
storage vessel seeking to comply with 
§ 61.271(c) with a flare, shall submit a 
report containing the measurements 
required by 40 CFR 60.18(f) (1), (2), (3), 
(4), (5), and (6). For the owner or 
operator of an existing storage vessel 
not seeking to obtain a waiver or a new 
storage vessel for which construction 
and operation commenced prior to 
September 14, 1989, this report shall be 
combined with the report required by 
paragraph (a) of this section. For the 
owner or operator of an existing storage 
vessel seeking to obtain a waiver, the 
reporting date will be established in the 
response to the waiver request. For the 
owner· or operator of a new storage 
vessel for which construction or 

operation commenced after September 
14, 1989, the report shall be submitted 
within 90 days of the date the vessel is 
initially filled (or partially filled) with 
benzei;ie. 

(Approved by the Office of Management 
and Budget under control number 2060-0185) .. 

§ 61.275 Periodic report. 

(a) The owner or operator of each 
storage vessel to which this subpart 
applies after installing control 
equipment in accordance with 
§ 61.271(a) (fixed roof and internal 
floating roof) shall submit a report 
describing the results of each inspection 
conducted in accordance with 
§ 61.272(a). For vessels for which annual 
inspections are required under 
§ 61.272(a)(2), the first report is to be 
submitted no more than 12 months after 
the initial report submitted in 
accordance with § 61.274, and each 
report is to be submitted within 60 days 
of each annual inspection. 

(1) Each report shall include the date 
of the inspection of each storage vessel 
and identify each storage vessel in 
which: 

(i) The internal floating roof is not 
resting on the surface of the benzene 
liquid inside the storage vessel, or there 
is liquid on the roof, or the seal is 
detached from the internal floating roof, 
or there are holes, tears or other 
openings in the seal or seal fabric; or 

(ii) There are visible gaps between the 
seal and the wall of the storage vessel. 

(2) Where an annual report identifies 
any condition in paragraph (a)(1) of this 
section the annual report shall describe 
the nature of the defect, the date the 
storage vessel was emptied, and the 
nature of an date the repair was made, 
except as provided in paragraph (a)(3) of 
this section. 

(3) If an extension is requested in an 
annual periodic report in accordance 
with § 61.272(a)(2), a supplemental 
periodic report shall be submitted within 
15 days of repair. The supplemental 
periodic report shall identify the vessel 
and describe the date the storage vessel 
was emptied and the nature of and date 
the repair was made. 

(b) The owner or operator of each 
storage vessel to which this subpart 
applies after installing control 
equipment in accordance with 
§ 61.271(a) (fixed roof and internal 
floating roof) shall submit a report 
describing the results of each inspection 
conducted in accordance with 
§ 61.272(a) (3) or (4). 

(1) The report is to be submitted 
within 60 days of conducting each 
inspection required by § 61.272(a) (3) or 
(4). 

(2) Each report shall identify each 
storage vessel'in which the owner or 
operator finds that the internal floating 
roof has defects, the primary seal has 
holes, tears, or other openings in the 
seal or the seal fabric, or the secondary 
seal (if one has been installed) has 
holes, tears, or other openings in the 
seal or the seal fabric, or the gaskets no 
longer close off the liquid surfaces from 
the atmosphere, or the slotted 
membrane has more than 10 percent 
open area. The report shall also describe 
the nature of the defect, the date the 
storage vessel was emptied, and the 
nature of and date the repair was made. 

(c} Any owner or operator of an 
existing storage vessel which had an 
internal floating roof with a continuous 
seal as of July 28, 1988, and which seeks 
to comply with the requirements of 
§ 61.271(a)(5) during the first time after 
September 14, 1989, when the vessel i13 
emptied and degassed but no later than 
10 years from September 14, 1989, shall 
notify the Administrator 30 days prior to 
the completion of the.installation of such 
controls and the date ofrefilling of the 

· vessel so the Administrator has an 
opportunity to have an observer present 
to inspect the storage vessel before it is 
refilled. This report can be combined 
with the one required by§ 61.275(b). 

(d) The owner or operator of each 
storage vessel to which.this subpart 
applies after installing control 
equipment in accordance with 
§ 61.271(b) (external floating roof) shall 
submit a report describing the results of 
each seal gap measurement made in 
accordance with§ 61.272(b). The first 
report is to be submitted no mote than 
12 months after the initial report 
submitted in accordance with 
§ 61.274(a), and each annual periodic 
report is to be submitted within 60 days 
of each annu~l inspection. 

(1) Each report shall include the cl-dte 
of the measurement, the raw data 
obtained in the measurement, and the 
calculations described in § 61.272(b) (2) 
and (3), and shall identify each storage 
vessel which does not meet the gap 
specifications of§ 61.272(b). Where an 
annual report identifies any vessel not 
meeting the seal gap specifications of 
§ 61.272(b) the report shall describe the 
date the storage vessel was emptied, the 
measures used to correct the condition 
and the date the ~torage vessel was 
brought into compliance. 

(2) If an extension is requested in an 
annual periodic report in accordance 
with§ 61.272(b)(4)(iii), a supplemental 
periodic report shall be submitted within 
15 days of repair. The supplemental 
periodic report shall identify the vessel 
and describe the date the vessel was 
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emptied and the nature of and date the 
repair was made. 

(e) Excess emission report. 
(1) The.owner or operator of each 

source seeking to comply with 
§ 61.271(c) (vessels equipped with 
closed vent systems with control 
devices) shall submit a quarterly report 
informing the Administrator ofeach 
occurrence that results in excess 
emissions. Excess emissions are 
emissions that occur at any time when 
compliance with the specifications and 
requirements of§ 61.271(c) are not 
achi~ved, as evidenced by the 
parameters being measured in 
accordance with § 61.272(c)(1)(ii) if a 
control device other than a flare is used, 
or by the measurements required in 
§ 61.272(d) and the general control 
device requirements in 40 CFR 60.18(f) 
(1) and (2) if a flare is used. 

(2) The owner or operator shall submit 
the following information as a minimum 
in the report required by (e)(l) of this 
section: 

(i) Identify the stack and other 
emission points where the excess 
emissions occurred; 

(ii) A statement of whether or not the 
owner or operator believes a control 
system malfunction has occurred. 

(3) If the owner or operator states that 
a control system malfunction has 
occurred, the following information as a 
minimum is also to be included in the 
report required under paragraph (e)(l) of 
this section: 

(i) Time and duration of the control 
system malfunction as determined by 
continuous monitoring data (if any), or 

the inspections or monitoring done in 
accordance with the operating plan 
required by § 61.272(c). 

(ii) Cause of excess emissions. 
(Approved by the Office of Management and 
Budget under control number 2060-0185). 

§ 61.276 Recordkeeplng. 

(a) Each owner or operator with a 
storage vessel subject to this subpart 
shall keep copies of all the reports and 
records required by this subpart for at 
least 2 years, except as specified in 
paragraphs (b) and (c)(l) of this section. 

(b) Each owner or operator with a · 
storage vessel, including any vessel 
which has a design storage capacity less 
than 38 cubic meters (10,000 gallons), 
shall keep readily accessible records 
showing the dimensions of the storage 
vessel and an analysis showing the 
capacity of the storage vessel.This 
record shall be kept as long as the 
storage vessel is in operation. Each 
storage vessel with a design capacity of 
less than 38 cubic meters (10,000 
gallons) is subject to no provisions of 
this subpart other than those required 
by this paragraph. 

(c) The following information 
pertaining to closed vent system and 
control devices shall be kept in a readily 
accessible location. 

(1) A copy of the operating plan. This 
record shall be kept as long as the 
closed vent system and control device is 
in use. 

(2) A record of the measured values of 
the parameters monitored in accordance 
with § 61.272(c)(1)(ii) and § 61.272(c)(2). 

(3) A record of the maintenance 
performed in accordance with 
§ 61.272(c)(1)(iii) of the operating plan, 
including the following: 

(i) The duration of each time the 
closed vent system and control device 
does not meet the specifications of 
§ 61.271(c) due to maintenance, 
including the following: 

(A) The first.time of day and date the 
requirements of 61.271(c) were not met 
at the beginning of maintenance. 

(B) The first time of day and date the 
requirements of§ 61.271(c) were met at 
the conclusion of maintenance. 

(C) A continuous recm:d of the liquid 
level in each storage vessel that the 
closed vent system and control device 
receive vapors from during the interval 
between the times specified by 
(c)(3)(i)(A) and (c)(3)(i)(B). Pumping 
records (simultaneous input and output) 
may be substituted for records of the 
liquid level. 

(Approved by the Office of Management and 
Budget under control number 2060-0185). 

§ 61.277 Delegation of authority. 

(a) In delegating implementation and 
enforcement authority to a State under 
section 112(d) of the Act, the authorities 
contained in paragraph (b) of this 
section shall be retained by the 
Administrator and not transferred to a 
State. 

(b) Authorities which will not be 
delegated to States: § 61.273. 
[FR Doc. 89-21429 Filed 9-7-89; 3:04 pm] 
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