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ERRATA FOR COKE BY-PRODUCT RECOVERY PLANT 

BACKGROUND INFORMATION DOCUMENT FOR REVISED PROPOSED STANDARDS 

This background information document (BID) responds to comments on the 

1984,proposal and also serves as the basis for reproposal of a revised 

standard based on EPA's response to the court decision noted on page I-1 of 

this BID. However, readers of this document should note that while this 

BID refers to "the revised proposed standard" on several pages, EPA is 

proposing a total of four different regulatory approaches that would resul 

in different revis.ed proposed standardi‘. References in this BID to the 

"revised proposed standard" and associated impact data pertain to 

Approaches A and B presented in the preamble. Al 1 information on the 

revised proposed standards under Approaches C and D is presented in the 

preamble. 
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ENVIRONMENTAL PROTECTION AGENCY 

Background Information 
and Draft 

Environmental Impact Statement 

Jack R. Farmer 
Director, Emission Standards Division 
U.S. Environmental Protection Agency 
Research Triangle Park, North Carolina 27711 

(Date) 

1. The revised proposed national emission standards would limit emissions 
of benzene from existing and new coke by-product recovery plants. The 
revised proposed standards would implement Section 112 of the Clean Air 
Act and are based on the Administrator's determination of June 8, 1977 
(42 FR 29332), that benzene presents a significant risk to human health 
as a result of air emissions from one or more stationary source 
categories and is therefore a hazardous air pollutant. The EPA 
Regions III, IV, and V are particularly affected because most plants 
are located in these areas. 

f 

2. Copies of this document have been sent to the following Federal 
Departments: Labor, Health and Human Services, Defense, Transportation, 
Agriculture, Commerce, Interior, and Energy; the National Science 
Foundation; the Council on Environmental Quality; State and Territorial 
Air Pollution Program Administrators; EPA Regional Administrators; Local 
Air Pollution Control Officials; Office of Management and Budget; and 
other interested parties. 

3. For additional information contact: 

Mr. Gilbert H. Wood 
Emission Standards Division (MD-13) 
U.S. Environmental Protection Agency 
Research Triangle Park, North Carolina 27711 
Telephone: (919) 541-5625 

4. Copies of this document may be obtained from: 

U.S. Environmental Protection Agency Library (MD-35) 
Research Triangle Park, North Carolina 27711 
Telephone: (919) 541-2777 

National Technical Information Service 
5285 Port Royal Road 
Springfield, Virginia 22161 
Telephone: (703) 487-4650 
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1. SUMMARY 

On June 6, 1984, the Environmental Protection Agency (EPA) proposed 

national emission standards for benzene emissions from coke by-product 

recovery plants (49 FR 23522) under the authority of Section 112 of the 

Clean Air Act (CAA). Public comments were requested on the proposal in 

the Federal Register, and the comment period was extended, by request, to 

October 17, 1984 (49 FR 33904). The 20 commenters were composed mainly 

of affected companies and industry trade associations. Also commenting 

were various State and county air pollution control or environmental 

health departments and one environmental group. The comments that were 

submitted, along with responses to these comments, are summarized in this 

document. The EPA reconsidered the proposed standards in light of the 

court decision in Natural Resources Defense Council, Inc. v. EPA, 

824 F.2d 1146 (D.C. Cir., July 28, 1987) and reproposed the standards in 

June 1988. The summary of comments and responses serves as the basis for 

the revisions made to the standard between proposal and reproposal. 

1.1 SUMMARY OF CHANGES SINCE 1984 PROPOSAL 

Since the 1984 proposal, the data base has been revised to reflect 

the industry operating status as of November 1984 (shortly after the 

close of the comment period). Based on comments received on the 1984 

proposal, EPA revised the estimated nationwide impacts of control 

(including baseline) for furnace and foundry coke producers separately. 

The Administrator used the revised environmental, health, cost, and 

economic impacts for his reconsideration. 

One major change since the 1984 proposal is the revised proposal of a 

zero emission limit for naphthalene processing operations, final coolers, 

and final-cooler cooling towers at plants producing furnace coke. The 

revised proposal is based on wash-oil final coolers. Another major change 

is that proposed standards for control of storage tanks containing 
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light-oil, benzene-toluene-xylene (BTX) mixtures, benzene, or excess 

ammonia-liquor at furnace and foundry plants have been eliminated from the 

reproposed standards. 

Other changes to the standards have been made for clarifying purposes. 

The definition of "coke by-product recovery plant" has been revised specif- 

ically to exclude form-coke plants. New definitions for "furnace" and 

"foundry" coke and coke by-product recovery plant also have been added to 

distinguish these industry segments in terms of the volatile content of 

coke produced, the length of the coking cycle and the percent of each 

type of coke produced annually. New definitions for "exhauster" and "tar 

decanter" also have been added. For gas-blanketed process vessels and 

light-oil sumps, monitoring provisions have been added to ensure that there 

are no leaks from the access hatches and covers upon reclosure after usage. 

The regulation also has been revised to directly cross reference the 

provisions of 40 CFR 61, Subpart V for equipment leak requirements. The 

EPA also proposes to amend Subpart V where necessary for clarification of 

the cross referencing. 

1.2 SUMMARY OF IMPACTS OF REVISED PROPOSE0 ACTION 

1.2.1 Environmental and Energy Impacts of Revised Proposed Action 

The environmental and energy impacts of the revised proposed standards 

are discussed in Chapter 6 of this background information document (BID). 

The estimated environmental impacts have been revised since the 1984 

proposal to update the operating status of the industry to November 1984. 

These changes are discussed in Chapter 6, "Environmental Impacts.” Revised 

environmental impact tables and emission factors are presented in 

Appendix A. 

Implementing the revised proposed standards would reduce nati onwide 

benzene emissions at 44 furnace and foundry plants from the baseline level 

of about 26,000 megagrams/year (Mg/yr) to about 2,000 Yg/yr, a 93-percent 

reduction. Nationwide emissions from coke by-product recovery plants of 

total volatile organic compounds (VOC) including benzene also would be 

reduced from the baseline estimated level of 171,000 Mg/yr to about 

6,000 Mg/yr, a 96-percent reduction. Assuming recovery of 21.3 liters of 

gas/min/Mg of coke/day, the revised proposed standards would result in a 

national energy savings of approximately 1,800 TJ/yr from recovered coke 
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oven gas. Impact Cakulations for energy requirements and coke oven gas 

recovery estimates are shown in Appendix A. 

12.2 Health Risk Impacts of Revjsed Proposed Action 

The quantitative risk assessment conducted for the proposed standards is 

discussed in Appendix E of the proposal RID (Benzene Emissions from Coke 

By-Product Recovery Plants - Background Information for Proposed Standards, 

EPA-450/3-83.016a); further information is in the preamble to the proposal 

(49 FR 23525). The risk assessment has been revised since the 1984 proposal 

to update the current industry operating status and to incorporate adjusted 

emission factors. Other changes in the risk assessment since the 1984 

proposal include a revised benzene unit risk estimate (URE), which is 17 

percent higher, and an increase in the exposure modeling radius to 50 

kilometers (km). Further information regarding these changes is provided in 

Chapter 9, "Quantitative Risk Assessment," and in Appendix 0. 

Annual leukemia incidence associated with baseline benzene emissions 

at 44 plants is estimated at 3 cases/yr. Implementation of the revised 

proposed standards would reduce the estjmated incidence to 0.2 caselyr. 

The maximum individual lifetime risk (NR) at the baseline is predicted to 

be 6 x 10m3. The revised proposed standards are expected to reduce the MIR 

to approximately 4 x low4 (about 4 in 10,000). 

1.2.3 Cost and Economic Impacts of Revised Proposed Action 

Control costs for model by-product recovery plants are discussed in 

Chapter 7 of the BID for the proposed standards. This analysis has been 

updated since the June 1984 proposal to reflect the industry operating status 

as of November 1984. Other changes include the adjustment of certain cost 

functions and the modification of light-oil/fuel recovery credits, as applied 

to plants that practice the flaring of excess coke oven gas. These changes 

are discussed in Chapter 7, "Cost Impact." The revised cost analysis is 

presented in Appendix B. 

Based on the revised analysis, the estimated national capital cost of 

revised proposed standards for the 44 plants is estimated at about 

million over baseline costs (1984 dollars). The total annualized cost is 

imated at $16 millionlyr. 

the 

884 

est 
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2. SUMMARY OF PUBLIC COMMENTS 

A total of 20 comments on the proposed standards and the RID for the 

1984 proposed standards were received. A list of commenters, their 

affiliations, and EPA docket number assigned to their correspondence is 

given in Table 2-1. 

For the purpose of orderly presentation, the comments have been 

categorized under the following topics: 

l Chapter 3 Selection of Source Category 

l Chapter 4 Selection of Final Standards 

l Chapter 5 Emission Control Technology 

l Chapter 6 Environmental Impacts 

l Chapter 7 Cost Impact 

l Chapter 8 Economic Impact 

l Chapter 9 Quantitative Risk Assessment 

l Chapter 10 Equipment Leak Detection and Repair 

l Chapter 11 Recordkeeping and Reporting 

l Chapter 12 Miscellaneous 

l Appendix A Environmental Impact Analysis 

l Appendix B Cost Impact Analysis 

l Appendix C Economic Impact Analysis 

l Appendix D rr Health Risk Impact Analysis 



TABLE 2-l. LIST OF COMMENTERS ON PROPOSED NATIONAL EMISSION 
STANDARDS FOR COKE BY--PRODUCT RECOVERY PLANTS 

Docket item numbera Commenter and affiliation 

IV-D-1 Ronald 3. Chleboski, Deputy Director 
Air Pollution Control Bureau 
Allegheny County Health Department 
Pittsburgh, Pennsylvania 15201 

IV-D-2 George P. Ferreri, Director 
Air Management Administration 
Maryland Department of Health 

and Mental Hygiene 
Baltimore, Maryland 21201 

IV-D-3 

IV-D-4 

IV-D-5 

IV-D-6 

e 

IV-D-7 

IV-D-8 

Alfred C. Little 
Environmental Engineer 
FMC Corporation 
2000 Market Street 
Philadelphia, Pennsylvania 19103 

Danny L. Lewis 
Assistant Plant Manager 
Empire Coke Company 
Birmingham, Alabama 35259 

Daniel J. Goodwin, Manager 
Division of Air Pollution Control 
Illinois Environmental Protection 

Agency 
2200 Churchill Road 
Springfield, Illinois 62706 

Glen C. Tenley, Vice President 
Koppers Company, Inc. 
1201 Koppers Building 
Pittsburgh, Pennsylvania 15219 

James R. Zwikl 
Director of Environmental Control 
Shenango Incorporated 
Neville Island 
Pittsburgh, Pennsylvania 15225 

D. C. Miller, Resident Manager 
Phosphorus Chemical Division 
FMC Corporation 
Rox 431 
Kemmerer, Wyoming 83101 

a Footnote at end of table. 
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TABLE 2-l (continued) 

Docket item numbera 

I V-D-9 

Comrnenter and affiliation 

Donald C. Lang 
Director, Air and Water Control 
Inland Steel Company 
Indiana Harbor Works 
3210 Watling Street 
East Chicago, Indiana 46312 

I V-D-10 

IV-D-11 

IV-D-12 

IV-D-13 

IV-D-14 

Lucian M. Ferguson 
Executive Vice President 
American Coke and Coal Chemicals 

Institute 
1800 M Street, N.W. 
Washington, DC 20036 

Lecil M. Colburn 
Jim Walter Corporation 
P.O. Box 22601 
1500 North Dale Mabry 
Tampa, Florida 33622 

49. Wade Kohlmann 
Environmental Engineer 
Citizens Gas and Coke Utility 
2020 North Meridan Street 
Indianapolis, Indiana 46202-1306 

David D. Doniger 
Senior Staff Attorney 
Natural Resources Defense Council, 

Inc. 
1350 New York Avenue, N.W., 

Suite 300 
Washington, DC 20005 

Neil Jay King, Esq. 
Wilmer, Cutler & Pickering 
1666 K Street, N.W. 
Washington, DC 20006 

IV-D-15 David M. Anderson, Director 
Environmental and Governmental 

Programs 
Bethlehem Steel Corporation 
Bethlehem, Pennsylvania 18016 

a Footnote at end of table. (continued) 
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TABLE 2-l (continued) 

Docket item numbera Commenter and affiliation 

IV-D-16 Terry McGuire, Chief 
Technical Support Division 
California Air Resources Board 
1102 Q Street 
P.O. Box 2815 
Sacramento, California 9581'2 

IV-D-17 

IV-D-18 

IV-D-19 

IV-D-33b 
and 

IV-D-34 

Moyer B. Edwards 
Director, Environmental Control 
Alabama By-Products Corporation 
First Nati on&Southern National 

Building 
P.O. Box 10246 
Birmingham, Alabama 35202 

Neil Jay King, Esq. 
Wilmer, Cutler R Pickering 
1666 K Street, N.W. 
Washington, DC 20006 

Barbara Patala, Acting Chai rTan 
Committee on Environmental Matters 
National Science Foundation 
Washington, DC 20550 

Michael A. Hanson 
uss 
208 South LaSalle Street 
Chicago, Illinois 60604 

a The docket number for this project is 4-79-16. Dockets are on file at 
EPA Headquarters in Washington, DC, and at the Office of Air Quality 
Planning and Standards (OAQPS) in Durham, North Carolina. 

b Letters numbered IV-D-20 to IV-D-32 are correspondence regarding 
extension of the comment period, development of regulatory definitions 
for furnace and foundry coke, and responses to information requests and 
are not comments on the 1984 proposed standards or BID. 
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3. SELECTION OF SOURCE CATEGORY 

3.1 SELECTION OF SOURCE CATEGORY 

Comment: Commenters IV-D-6, IV-D-lo, IV-D-12, N-D-14, and IV-D-17 

question the selection of coke by-product recovery plants as a source 

category for regulation based on the benzene health risk estimates pre- 

dicted at proposal in 1954. The commenters contend: (1) the scientific 

basis of the health risk estimates is not sufficient without verification 

by monitoring and an epidemiologic study of an exposed community, (2) the 

benzene health risk is low compared to other common risks or risks from 

other benzene source categories, and (3) the benzene health risk is less 

significant than estimated because of the exaggerated exposure assumptions 

applied to the risk model. 

Response: Specific responses are contained in Chapter 9 to the 

commenter's concerns regarding the methodology and assumptions applied to 

the quantitative risk assessment for coke by-product recovery plants. The 

uncertainties and assumptions associated with the quantitative health risk 

assessment also are discussed in the preamble to the proposed rules 

(49 FR 23525), in the preamble to the revised proposed rules, and are not 

repeated here. As discussed in the preamble to the revised proposal, EPA 

determined that control of this source category is warranted to protect the 

public health with an ample margin of safety. 

3.2 REGULATION OF MERCHANT PLANTS 

Comment: Commenters IV-D-4, IV-D-6, IV-D-7, IV-D-10, IV-D-11, 

IV-D-12, and IV-D-17 oppose the regulation of merchant plants. The 

commenters argi !e that merchant plants generate fewer emissions compared 

to larger furnace plants (or other benzene source categories) and pose 

little or no health risk. The commenters also allege that the estimated 

costs per merchant plant, the cost per incident of leukemia, and the 
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overall economic impacts are higher than predicted and would adversely 

impact this industry segment. The commenters also believe that the 

merchant plant segment was not represented properly in the RID for the 

1984 proposed standards. 

Response: In considering the commenters' concerns, the data base 

has been revised since the 1984 proposal to indicate the environmental, 

health, and cost impacts of controls separately for furnace and foundry 

plants. Merchant plants generally fall under the foundry plant industry 

segment. As discussed in response to comment 6.2, emission factor 

adjustments have been made to account for the lower emission rates 

characteristic of foundry plants. Environmental impact estimates 

for foundry plants are shown in 4ppendix 4. As discussed in the preamble 

of the revised proposal, EPA determined that control is warranted to 

protect the public health with an ample margin of safety. 

The EPA does not agree that foundry plants were represented 

improperly in the BIO for the proposed standards. The small-sized lnodel 

plant (1,000 Mg/day of coke) remains representative of sites in this 

industry segment --both in terms of capacities and processes practiced. 

Additionally, the preproposal economic analysis showed the impacts of 

control on furnace and foundry plant industry segments. 

3.3 EXCLUSION OF FORM-COKE PLANTS 

Comment: One commenter in two comments (IV-D-3 and IV-D-8) requests 

that the regulation be clarified to exclude form-coke plants. In 

support, the commenter cites separate conversations with EPA personnel 

who stated that the 1984 proposed standards were not intended to include 

form-coke plants because the process does not result in significant 

benzene emissions. 

Response: In response to the commenter's concerns, the definition 

of "coke by-product recovery plant" under Section 61.131 of the 1984 

proposed standards has been revised to exclude form-coke plants. As 

discussed in correspondence to the commenter on this subject (Docket Item 

IV-C-lo), this exclusion was not made because of the absence of 

significant benzene emissions from the form-coke process. Data are 

insufficient to draw this conclusion, although EPA would not expect 
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significant emissions based on a review of process description 

information. 

The EPA's ,najor reason for excluding the form-coke process is that 

the form-coke process is too different from the coke by-product recovery 

process to apply the standards development study. For example, only one 

form-coke plant currently is in operation. This plant does not recover 

by-products. Also, the form-coke plant has a fluidized bed process. 

Consequently, potential by-product materials are different in chemical 

composition. Because of the difference in chemical composition, the 

process (and control) equipment also is different from equipment (and 

controls) found at plants using the conventional coking process. 





4. SELECTION OF REVISED PROPOSE0 STANDARDS 

4.1 SELECTION OF LEVEL OF CONTROL 

Comment: Many commenters indicate that the 1984 proposed standard 

should be either more stringent or less stringent. For example, 

commenter IV-D-14 supports control levels of 90 percent on process 

vessels, tar storage tanks, and tar intercepting sumps, and cormenter 

IV-D-13 recommends levels of control that provide 100 percent benzene 

control regardless of costs. Commenter IV-D-13 supports the most 

effective emission reduction techniques for equipment leaks, storage 

tanks, and selection of wash-oil final coolers over tar-bottom final 

coolers. Selection of wash-oil final coolers (or similar, equivalent 

systems) also is recommended by commenters IV-D-5, IV-D-g, and IV-D-15. 

Conversely, many foundry coke producers argue that the economic impacts 

of the standard as proposed would affect their plants adversely. 

Response: On July 28, 1987, the United States Court of Appeals for 

the District of Columbia Circuit handed down an en bane decision in -- 
Natural Resources Defense Council, Inc., v. EPA, 824 F.2d 1146 

(D.C. Cir., 1987), hereafter referred to as "Vinyl Chloride", a case 

concerning the emission standard EPA set under Section 112 of the Clean 

Air Act for vinyl chloride. The Administrator reconsidered the proposed 

benzene standard for coke by-product recovery plants in light of the 

Vinyl Chloride opinion. For his reconsideration, the Administrator used 

the revised estimates of nationwide emissions, health risks, cost, and 

economic impacts. These estimates were revised after the 1984 proposal 

based on the consideration of comments received on the proposal 9 on 

information collected from industry and other sources, and on additional 

technical and cost analyses. The specific details of these revisions are 

described in Chapters 6 through 9 of this document. 
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Because the Administrator followed a new policy approach in the 

reconsideration, his selection of the level of the standard is being 

published for comment in the Federal Register in a supplemental notice of 

proposed rulemaking. The difference between the level of the revised 

proposed standard and the original proposal can be found in Chapter 1 of 

this document. The Administrator's policy and the rationale for his 

decision, as well as the legal framework from the Vinyl Chloride opinion, 

are described in the preamble to the supplemental proposal. 

4.2 REGULATORY DEFINITIONS OF FOUNDRY AND FURNACE BY-PRODUCT PLANTS 

The control option chosen by EPA for the revised proposed standards 

would require different levels of control for final coolers and 

associated cooling towers at furnace plants than at foundry plants. This 

choice necessitated the development of definitions of foundry and furnace 

coke and coke by-product recovery plants for the regulation. The EPA 

contacted the two industry trade associations, the American Iron and 

Steel Institute (AISI) and the American Coke and Coal Chemicals Institute 

(ACCCI) to obtain additional technical information regarding these 

definitions. The related letters and telephone communications can be 

found in Docket A-79-16. 

The resulting definition of foundry coke is coke that is produced 

from raw materials with an average of less than 26 percent volatile 

material by weight per charge/push cycle and that is subject to a coking 

period of 24 hours or more. When defining foundry coke by-product 

recovery plant, EPA recognized that plants that predominantly produce 

foundry coke are typically merchant (non-captive plants). Because of 

the fluctuating demand for foundry coke, some of these plants also fill 

some orders for furnace coke. The EPA does not intend that these be 

classified as furnace by-product plants, since they mainly produce 

foundry coke. However, as the percentage of foundry coke increases, 

there is a corresponding increase in benzene emissions. One reason is 

that furnace coke production is estimated to yield larger quantities of 

benzene emissions per megagram of coke produced than foundry coke. Also, 

typically more furnace coke can be produced from the same coke oven 

battery in a given period of time than foundry coke. The EPA judged that 
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a reasonable consideration of these two factors would be to define 

foundry plants as producing up to 25 percent furnace coke. 

Furnace coke is defined as any coke that is not foundry coke; 

similarly a furnace coke by-product recovery plant is one that is not a 

foundry coke by-product recovery plant. These definitions avoid any 

potential for coke production and by-product plants that are neither 

furnace nor foundry. 

There are a few independent firms that make close to 50 percent 

furnace and 50 percent foundry coke that would be considered furnace 

coke by-product plants for this reproposed benzene regulation. The 

Agency does not believe that it is necessary to develop a special 

category to examine every particular situation when developing national 

regulations. However, the economic analysis used company-specific 

financial data to the extent possible and modeled these firms as being 

merchant plants, rather than captive to steel companies. The analysis 

shows no significant adverse economic affects on these companies with 

control alternatives that included wash-oil final coolers proposed to 

control final-coolers and cooling towers at furnace plants. 
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5. EMISSION CONTROL TECHNOLOGY 

5.1 DEMONSTRATION OF CONTROL TECHNOLOGY 

Comment: Two commenters (IV-D-10 and IV-D-12) claim that gas- 

blanketing controls are no longer demonstrated and, consequently, are 

unproven. The commenters cite closure of the Armco-Houston plant and 

claim that the controls are not demonstrated elsewhere. One commen%er 

adds that the firm previously designing and constructing the controls no 

longer participates in that business, implying that a lack of design and 

engineering services impairs "demonstration" of the Armco-Houston system. 

Also, commenters IV-D-7 and IV-D-14 allege that EPA conclusions regarding 

the system's safety are based on the limited experience at Armco-Houston 

and other plants. 

Response: The EPA disagrees with these commenters. Not only does 

Armco-Houston's closure have no effect on the successful use of gas- 

blanketing controls at this plant for the 4-year period prior to closure, 

but gas-blanketing systems currently are used at four other plant sites. 

The systems used at other plants are described in Chapter 4 of the 

BID for the 1984 proposed standards and in the preamble to the proposal 

in 49 FR 23530 (see also Docket Items 11-B-45, II-B-4S, and 11-B-47). 

Gas blanketing has been used since 1960 in Plant A at Bethlehem Steel, 

Sparrows Point. In Plant, B, the gas-blanketing system installed during 

1954 was replaced during 1978 as part of the conversion to a wash-oil 

final-cooler system. In Plants A and B, coke-oven gas from the wash-oil 

scrubbers is used to blanket wash-oil decanters, circulation tanks, 

collecting tanks, and wastewater storage tanks. Gas blanketing also has 

been used since 1960 at the Republic Steel-Cleveland Coke Plant No. 1. 

Updated in 1978, the system currently is applied to wash-oil decanters, 

circulating tanks, rectifier separators, primary and secondary light-oil 
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separators, condensers, and final-cooler circulating tanks. In Coke 

Plant No. 2, clean coke-oven gas from the battery underfire system is 

applied to primdry and secondary light-oil separators, rectifier 

separators, and wash-oil circulation tanks. At the four Bethlehem and 

Republic Steel sites, gas-blanketing systems were installed initially to 

prevent oxidation and sludge formation in light-oil plant Tines and 

equipment. 

At Armco-Houston, four gas-blanketing techniques were applied to 

light-oil and tar separation equipment. The system incorporated 

blanketing from the gas holder for light-oil recovery vessels, gas 

blanketing from the collecting main for tar decanters and a flushing 

liquor-collecting tank, negative pressure venting of tar-collecting tanks 

to the primary coolers, and gas blanketing from the wash-oil final cooler 

(i.e., a slip stream of wash oil containing naphthalene is removed and 

routed to a wash-oil decanter tank). 

The Armco-Houston system was installed between 1976 and 1977 

according to an emission control agreernent with the Texas Air Control 

Board (TACR). Prior to 1977, natural gas had been used to underfire the 

ovens; the coke oven gas was flared with no by-product recovery. 

Although the plant had been scheduled for shutdown in 1976, TACt3 agreed 

to continued operation with installation of emission controls. The 

system was operated for 4 years with no significant problems until the 

plant closed in March 1981. The closure was the result of economic 

conditions, not failure of the control system. Although their shutdown 

is unfortunate, it does not detract from the proven effectiveness or 

viability of the emission control systems employed. Thus, EPA does not 

consider that the closure in any way affects demonstration of the 

controls or application of the system at other plants. 

One commenter mentions that Koppers' Engineering Construction 

Division (which designed and constructed the Rrmco system) no longer 

engages in that line of business. According to the commenter, this 

impairs the "demonstration" of the system. The EPA disagrees. This 

company's business decision has no relevance on whether the system has 

been demonstrated. Other major engineering design and construction firms 

are available for this service. In particular, Dravo/Still Corporation 

has designed and installed a positive-pressure gas-blanketing system in 
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an existing European coke by-product plant. The system uses clean 

coke oven gas (at about 1 inch c2.54 cm] of water positive pressure) to 

blanket a variety of storage tanks and process vessels. There are no 

domestic installations of this system at present. However, Dravo/Still 

has had discussions with at least one U.S. coke plant operator about such 

a system for the operator's plant. 

5.2 SAFETY, DESIGN, AND OPERATION OF POSITIVE-PRESSURE CONTROL SYSTEM 

Comment: Commenters IV-D-3, IV-D-4, IV-D-6, IV-D-7, IV-D-14, 

IV-D-17, and IV-D-34 argue that gas-blanketing systems, although appro- 

priate and cost-effective for some plants, should not be mandatory at all 

sites because of safety, design, and operational concerns. One commenter 

states that in some existing plants, redesign of the process operations 

and installation of new equipment will be necessary for gas-blanketing 

systems to work safely and effectively. Without these changes, the 

commenter questions the safety of positive-pressure blanketing systems, 

contending that leaks from older pieces of equipment that are difficult, 

to seal effectively (e.g., tar decanters and tar storage tanks) present a 

potential explosion or fire hazard. One of the commenters subdtted a 

qualitative comparative study of the safety of gas blanketing for one of 

their plants. The report concluded that gas blanketing would involve a 

significant increase in risk to operating personnel and the surrounding 

community. Other commenters argue that leaks from covers, gaskets, and 

connections in the piping system pose an explosion danger that is 

aggravated by the large number of sources, the presence of electrical 

equipment, and the vehicular traffic in areas where blanketing systems 

would be installed. Two commenters add that the probability of leaks 

(and the associated safety hazard) increases with the long pipe runs 

needed at some sites to connect the sources to the system. Other 

operational concerns cited by the commenters include the possibility of 

naphthalene clogging in cold climates if steam or electrical power for 

heated lines were lost and the chance of product contamination (benzene 

or light-oil) from the sulfur content of the coke-oven gases. 

Response: The safety of recommended control systems should always 

be considered, and a system considered inherently unsafe would not be 

selected by EPA as a viable control technique. As discussed above in 
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response to comment 5.1, gas blanketing has been demonstrated as safe and 

effective during an operating period of more than 24 years (1960 to 1984) 

at four plant sites in addition to Armco-Houston. In fact, in direct 

contradiction to the commenters' statements, EPA considers that the 

proposed system will improve the safety level found in uncontrolled 

by-product plant environments. The reasons for this conclusion are 

explained below. 

Leaks in a negative-pressure system are discussed in response to 

comment 5.3, but the AISI argues that even leaks in a positive-pressure 

system may allow oxygen infiltration, causing tank vapors to reach 

explosive limits and creating a potential safety hazard. The commenter 

then cites preamble text in 49 FR 23530 to support this assertion. As 

shown below, however, the preamble statement in 49 FR 23530 clearly 

refers to the safety and operational advantages of blanketing from the 

gas holder, not to the possibility of explosion because of oxygen 

infiltration: 

One advantage of blanketing with clean coke oven gas 

from the gas holder is the elimination of oxidation 

reactions between oxygen in the air and organic materials 

in the vessels. These reactions often result in a sludge 

that may pose fouling and plugging problems in lines and 

process equipment. In addition, oxygen infiltration can 

cause tank vapors to reach the explosive limits of vapor 

when tanks are periodically emptied or when significant 

cooling takes place. Applying a positive pressure blanket 

would eliminate oxygen infiltration and maintain the vapor 

space in the tank above its upper explosive limit [emphasis 

added]. 

The AISI also contends that "the low positive pressure of the 

proposed system is insufficient to alleviate explosive conditions if 

leaks occur." The standards do not dictate an overall pressure level for 

system operation. The system installed may be based on positive or 

negative pressure or on a combination of the two. The pressure 

maintained will vary by necessity according to the type of source and 

location of the connections to the system (i.e., at the main or the gas 

holder) and overall process design. 
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If, as the commenter asserts, leaks in the system occur or the 

positive-pressure blanket fails, the possibility of an explosive 

atmosphere forming certainly is no greater than the possibility under 

current plant conditions. At most uncontrolled plant sites, explosive 

conditions are now present. Liquid organics float on the surface of open 

sumps and trenches and leak from equipment components and piping systems 

throughout the plant. Organic vapors also are released from "breathing" 

tanks as air enters venting systems or through holes in the covers. The 

breathing loss is recognized particularly at the light-oil condenser 

vent, where a continuous steam purge may operate. In EPA's judgment, 

enclosing these sources and ducting the emissions back to the process via 

a closed positive-pressure system will reduce substantially the explosion 

hazard that now exists. The EPA does recognize that some sources at 

existing plants such as tar decanters and tar tanks may be in poor 

condition and will require upgrading to accept gas blanketing. The 

necessary modifications for typical plants, however, have been reflected 

in the cost estimates. 

The Agency also reviewed the qualitative assessment submitted by Vie 

commenter to support the contention that gas blanketing would involve a 

significant increase in risk to operating personnel and the surrounding 

community. However, EPA does not believe that such a conclusion can be 

drawn from the assessment for several reasons. First, the assessment is 

qualitative; it does not draw quantitative conclusions as to the 

frequency of a major system failure. In the comparative risk assessment, 

probability ratings were assigned to various hazards within the plant. 

For example, for explosion potential under current plant conditions, a 

probablity rating of "0" which means "likely to occur 1 time every 10 

years" was assigned. With coke gas blanketing, the explosion potential 

was reduced to "C" which means "likely to occur every 100 years." 

However, with gas blanketing, higher ratings were assigned to the 

potential for explosion propagation, on-site safety, and financial loss. 

These types of ratings were assigned to various plant operations and to 

various control scenarios. The results were weighted and combined to 

provide a relative qualitative rating that may be used in evaluating 

options in terms of economics and safety. 
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Moreover, EPA does not believe the conclusions in the report are 

warranted for the following reasons: (1) the report did not utilize a 

gas-blanketing design for the plant on which to base a quantitative 

comparision; without a specific design; it is not possible to evaluate 

safety features that could be engineered into the system, (2) the assess- 

ment was based on a review of the existing conditions in the plant, 

without consideration of the substantial upgrading of the coke plant 

equipment that would be necessary to accommodate installation of a gas- 

blanketing system, and (3) the report did not provide any basis or 

criteria for assigning the probability ratings or consequence categories 

that are reported. After reviewing the assessment, EPA remains convinced 

that the upgrading of equipment needed to accommodate gas blanketing, 

together with the installation of a control system that is well-designed 

with safety features included and that is well operated and maintained 

will improve existing safety conditions at the sites. 

The EPA recognizes that leaks in a blanketing system will occur 

occasionally because of the gradual deterioration of sealing materials. 

The prompt repair of these leaks, as required by the standards, not only 

ensures proper operation and maintenance of the system but also promotes 

safety by eliminating the leak sources. Mith application of a diligent 

leak detection and repair program, the blanketing system will not become 

a "network of leaks," as asserted by one commenter. In fact, if the 

system is allowed to deteriorate, the owner or operator will likely be 

found in violation of the standards. 

Other commenters allege that leaks of pressurized gas from the 

blanketing system will create a potential explosion hazard around 

associated process equipment and that this hazard is aggravated by the 

large number of sources, coupled with the presence of electrical 

equipment and vehicular traffic in gas-blanketed areas. The EPA's review 

of the safety aspects of the proposed system does not support this 

contention. Hydrogen and methane are the major components of coke-oven 

gas 9 accounting for 69 to 97 percent of the emission stream. According 

to National Fire Code (NFC) guidelines, these lighter-than-air gases 

seldom produce hazardous mixtures (i.e., presenting a fire or explosion 

danger) in the zones where most electrical connections are made. 
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Although special precautions such as explosion-proof electrical 

components may be required where light oil or benzene is stored, this 

equipment should be already in place at plants where the NFC or plant 

safety codes have required their installation. In addition, the authors 

of the NFC guidelines state that, in their experience, it generally has 

not been necessary to classify as hazardous "locations that are 

adequately ventilated where flammable substances are contained in 

suitable, well-maintained, closed piping systems which include only the 

pipes, valves, fittings, flanges, and meters." The NFC recommends a 

common-sense safety approach. The guidelines encourage using a 

positive-pressure system, avoiding contact with electrical equipment or 

using only intrinsically safe electrical systems with low power needs, or 

applying a general purpose enclosure to isolate the leak area (Docket 

Item II-C-132). 

Two commenters assert that the safety problem increases with the 

long pipe runs needed in some cases to connect the sources to the system. 

Long pipe runs for coke-oven gas already exist in many plants because the 

gas is used as fuel in other areas of the steel plant. The EPA contends 

that a long pipe run associated with a coke-oven gas-blanketing system 

poses no more risk than even longer pipe runs for transporting the 

coke-oven gas throughout the plant. 

Prior to proposal of the standard in 1984, EPA thoroughly evaluated 

the safety aspects of gas-blanketing systems. This review included 

visits to each of the five plant sites with blanketing systems to discuss 

safety and operating problems with plant personnel. 9s discussed in the 

preamble in 49 FR 23530, no safety or operation problems were reported 

that minimal, routine maintenance would not resolve (Docket Items 

11-B-45, 11-B-46, and 11-B-47). Appropriate safety features also were 

evaluated by an independent consultant (Docket Item 11-R-49). At the 

time of the 1984 proposal, the system included 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; and steam-traced lines with drip points, condensate 

traps, and steam-out connections (coupled with an annual maintenance 

check) to reduce potential plugging problems. Since the 1984 
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proposal, additional features have been added such as water drains and 

overflow connections for tar tanks and liquid level sampling/gauging 

instrumentation with vapor-tight seals. Assuming each system is properly 

operated and maintained after installation, EPA considers that the 

positive-pressure system is a safe and effective control technique and 

that leaks (if repaired as required) do not present the fire or explosion 

hazard described by the commenters. 

The EPA agrees that a loss of steam or electrical power for heated 

lines may cause naphthalene clogging in cold climates. Unless a backup 

power supply sufficient for the entire plant is available, EPA assumes 

that such a power loss would affect most plant operations and probably 

would result in a shutdown until power was restored. Unfortunately, EPA 

is aware of no other reasonable approach capable of overcoming the 

effects of cold climates. 

Nitrogen or natural gas are two other possibilities for substitutes 

to coke oven gas. In fact, as described in Appendix R, the use of 

nitrogen was costed by EPA for blanketing benzene storage tanks because 

of the possibility of contamination. Factors relating to the selection 

of blanketing gases for particular types of sources are discussed in the 

preamble to the 1984 proposed standard at 49 FR 23530. The revised 

proposed standards do not dictate the type of blanketing gas to be used, 

however. Thus, nitrogen, natural gas, dirty or clean coke oven gas, or 

any other gas can be used as a blanketing medium for any of the affected 

sources. 

5.3 SAFETY, DESIGN, AND OPERATION OF NEGATIVE-PRESSURE CONTROL SYSTEM 

Comment: Commenters IV-D-4, IV-D-6, IV-D-7, IV-D-14 and IV-D-17 

argue that, in negative-pressure systems, air infiltration resulting from 

ineffective sealing of older vessels, operator error, or equipment 

failure also creates a potential explosion or fire hazard. For example, 

failure to close overflow pipes during filling or pumping out of 

dehydrators could cause air infiltration in the collecting main. Failure 

of the control system when a light-oil tank car is loaded from the 

storage tank could cause the vacuum relief valve to function, creating an 

explosive atmosphere in the storage tank. Failure of both the control 

system and the vacuum relief valve could cause a tank to collapse while 
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emptying or to rupture while filling, causing a light-oil spill and 

possibly fire. Commenter IV-O-14 also believes that use of a 

negative-pressure gas-blanketing system requires additional controls 

because of the potential explosion hazard. Specifically, the commenter 

states that continuous monitoring of the explosive hazard would be 

necessary at three or four locations in the gas distribution system. 

Also, an increase in oxygen concentration would require such additional 

measures as automatic nitrogen dilution with nitrogen or enrichment with 

natural gas to keep the coke-oven gas mixture below the lower explosive 

limit (or above the upper explosive limit). 

Response: The standards (and associated costs) are based on the use 

of a positive-pressure system because preproposal comments questioned the 

safety of the negative-pressure system recommended initially. Although 

the use or construction of a negative-pressure system is not precluded by 

the regulation in any way, EPA encourages companies to install safety 

equipment as necessary in accordance with their historical safety 

policies and the system's characteristics. 

Also recommended is the installation of equipment included in the 

costs for the positive-pressure system intended to alleviate many of the 

operating concerns cited by the commenters (see response to comment 5.2). 

For example, operator failure (on a negative-pressure system) to close 

overflow pipes during filling or pumping out of dehydrators can be 

avoided by installing an overflow pipe with a liquid seal. The potential 

for operator error also can be reduced by installing three-way valves so 

that tanks are vented at all times, either to the blanketing system or to 

the atmosphere. 

The commenters also point to light-oil tank loading operations where 

a control system failure (or control system failure concurrent with 

failure of a vacuum-relief valve) could lead to an explosion hazard. If 

a storage tank is uncontrolled (i.e., open to the atmosphere) as in the 

current situation at most by-product plants, such a loading operation 

would tend to draw vapors back into the tank. If a tank is controlled by 

a negative-pressure system, failure of the control system would cause the 

vacuum-relief valve to function, permitting vapors to be drawn into the 
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tank. Therefore, EPA considers that negative-pressure system failure 

under the scenario suggested by the commenters presents no more danger 

than similar situations encountered in the current uncontrolled plant 

environment. Failure of the control system implies a pressure swing 

within the system. Concurrent failure of a storage tank control system 

and vacuum-relief valves would cause vacuum-relief valves on other parts 

of the coke-oven gas system to function, drawing oxygen from other 

points. Provisions for proper operation and maintenance of relief valves 

are included in the standard, however, to minimize the potential for such 

a failure. 

5.4 MONITORING FOR CARBON MONOXIDE 

Comment: Commenter IV-D-14 states that overpressurization of a 

positive pressure system poses an explosive and occupational hazard 

because of the carbon monoxide (CO) released. The presence of CO 

increases costs for additional monitoring and employee training because 

CO hazards currently do not exist. Similarly, commenter IV-D-6 states 

that additional employees would be necessary for explosive conditions 

monitoring or that hydrocarbon detection monitors should be required on 

every (emphasis added by commenter) piece of gas-blanketed equipment. 

Response: Coke plant operators have stated that pressure control in 

the collecting main and gas holder is inherently reliable because large 

pressure fluctuations can cause serious operating and safety difficulties 

in the operation of the coke-oven batteries and the by-product plant. 

Collecting main pressure is controlled by an Askania valve at a few 

millimeters of water pressure, and the pressure is often watched and 

adjusted manually if necessary. Similarly, the pressure in the gas 

holder is also carefully controlled. Overpressurization is prevented by 

bleeder or pressure relief valves and water seals. 

No costs were added to the recommended gas-blanketing controls for 

CO monitoring because the existing and demonstrated systems, installed at 

other coke plants, did not have such provisions. Therefore, the 

monitoring question appears to be one of company policy and site-specific 

cohditions. The revised proposed regulations would not require CO 

monitoring, but EPA encourages companies to follow their practice of 
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Safety reviews and implementation of precautions based on each company's 

historical experience, its policy, and the site's characteristics. 

One additional point to consider is that a CO hazard from coke oven 

gas would not be unique to blanketed vessels. Coke oven gas is handled 

in many parts of the coke plant, which indicates that a significant 

portion of the facility may currently pose a CO hazard. For example, 

leaks of coke oven gas routinely occur around the battery proper from 

lids, offtakes, doors, charging, and the collecting main. Piping for 

coke oven gas winds through the plant, and the gas is treated in enclosed 

vessels such as primary coolers, direct-water coolers, and scrubbers. 

The gas also is piped to the battery underfiring system and is used in 

other parts of the steel plant. The gas-blanketed equipment is required 

to be enclosed and sealed and, consequently, should not be more prone to 

leaks than other equipment that handles coke oven gas. If a company's 

current policy requires detectors and monitors for every point that 

contains coke-oven gas, then consistent application of safety policy 

would require them for blanketed vessels. t 

5.5 SUMP CONTROLS 

Comment: Two commenters (IV-D-4 and IV-D-17) believe that covering 

and sealing sumps create a fire or explosion hazard from concentrated 

fumes because no gas or steam can be used for purging. One commenter 

states that the purpose of leaving open sumps and trenches is to prevent 

such a hazard, and at his plant tramp steam is discharged routinely into 

sumps and trenches to reduce the possibility of fire. 

Response: Two points are relevant in response to this comment: (1) 

steam purging increases emissions of and exposure to hazardous organic 

compounds, and (2) alternatives exist to detect and correct hazardous 

conditions. 

Steam purging strips organic compounds from the sump and can be 

especially efficient at removing volatile compounds such as benzene. 

Most sumps are installed below grade; consequently, workers and others in 

the plant can be exposed to locally high concentrations of these organic 

compounds at ground level from an uncontrolled sump, especially with a 

purge gas. 
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The current practice of discharging tramp steam to an open sump 

already poses a hazard if concentrations are high enough to be explosive. 

In addition, the steam purging may create the movement of explosive vapor 

from the sump to ground level if a surge or slug of organic material 

accidentally entered the sump during purging. The EPA's costs include an 

air-tight seal and a vent to the atmosphere for safety. The operator may 

choose other measures to increase safety, such as including a flame 

arrestor on the vent or installing detectors for explosive conditions. 

Other alternatives are replacing the sump with an above-grade closed tank 

that may be easier to keep air-tight, or separating organic compounds 

upstream of the sump so the sump will not contain explosive gases. 

The solution to the commenter's question will depend on each site's 

specific conditions and each company's policy. 

5.6 OPEZATIONAL PROBLEM FROM PLUGGED VENTS OR VALVES 

Comment: Commenter IV-D-17 suggests that mechanical vents and 

pressure relief valves may be fouled easily, resulting in ruptured tanks. 

The commented adds that many ruptured tanks occur as the result of 

plugged valves that were supposed to relieve pressures. 

Response: The EPA recognizes that plugged vents or valves pose 

an operational problem and potential safety hazard if not repaired. For 

this reason, the revised proposed regulation requires an annual 

maintenance check for abnormalities such as plugs, sticking valves, and 

clogged or improperly operating condensate traps. 4 first attempt at 

repair of any defect must be made within 5 days, with any necessary 

repairs made within 15 days of inspection. The regulation requires that 

records containing a brief description of any abnormalities, the repairs 

made, and the dates of repair be maintained for a minimum of 2 years. 

Although the regulation requires a maintenance inspection only once a 

year, plant owners or operators may want to consider performing this 

maintenance check more frequently, such as in conjunction with the 

semiannual leak inspection. 

5.7 CONTROLS FOR BENZENE STORAGE TANKS 

Comment: Commenter IV-D-13 requests that EPA determine whether any 

benzene storage tanks at by-product plants are equipped with shingle 
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seals. If so, the commenter recommends that the regulation require any 

shingle seals to be replaced with continuous seals. In support, the 

commenter cites the Federal Register notice of withdrawal for benzene 

storage tanks (49 FR 8386, March 6, 1984). The notice states in part 

that about 12 percent of existing benzene storage tanks in the chemical 

and petroleum industries have shingle seals, which are far less effective 

than continuous seals. 

Response: The shingle and continuous seals to which the commenter 

refers are the seals on floating roofs in tanks. Many of the tanks in 

by-product plants are horizontal or an older riveted design. The EPA 

does not know of any benzene storage tanks with floating roofs in 

by-product plants. The controls EPA has analyzed for storage tanks are 

wash-oil scrubbers and gas blanketing. These controls are applicable to 

horizontal tanks and would not require major tank modification (unless a 

tank is in extremely poor condition). The revised proposed standard does 

not require control of these tanks, however. 

5.8 DETERMINATION OF CONTROL EFFICIENCIES 

Comment: Commenter IV-D-9 asks how efficiencies of 90, 95, and 93 

percent are determined under the standard. 

Response: The go-percent control efficiency applicable to wash-oil 

scrubber controls is based on design calculations. A full description of 

the methodology and design parameters is contained in Docket Items 

11-B-51 and IV-J-l; a summary description is provided in Chapter 4 of the 

BID for the proposed standards. A 9%percent control efficiency for the 

tar decanter was derived by adjusting the control efficiency for 

enclosure and gas blanketing (98 percent) downward to account for 

uncontrolled emissions from the approximately 13 percent of the liquid 

surface of the decanter that must remain open to allow clearance for the 

sludge conveyor. A 980percent control efficiency has been established 

for gas-blanketing systems and sealed enclosures (e.g., the light-oil 

sump). 4s discussed in the preamble to the 1984 proposed rule in 

49 FR 23529, the theoretical efficiency of source enclosure with gas 

blanketing approaches 100 percent. However, this efficiency cannot be 

expected to be maintained continuously for the service life of the 
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equipment because of the eventual deterioration of seals and sealing 

materials. Because deterioration of piping, seals, or sealing materials 

can occasionally result in leaks, engineering judgment was applied to 

reduce the overall control efficiency to 98 percent. 

Installation of the specified equipment demonstrates compliance 

with the standard-for these sources. In other words, these control 

efficiencies are assumed to be achieved if the required equipment is 

applied. However, design calculations and verifying test data will he 

needed if the owner or operator wishes to apply for permission to use an 

alternative means of emission limitation. 

5.9 GAS BLANKETING VERSUS WASH-OIL SCRUBBERS 

Comment: Commenter IV-D-14 recommends that the standards perlnit the 

use of a go-percent efficient control device (e.g., a wash-oil scrubber) 

in lieu of gas blanketing on process vessels, tar storage tanks, and 

tar-intercepting sumps. The commenter argues that use of the wash-oil 

scrubber would provide essentially the same health benefit as gas 

blanketing. Specifically, the commenter suggests that the control 

efficiency of blanketing at an older plant may be lower than 98 percent 

because of more likely leakage and downtime, and a wash-oil scrubber may 

achieve higher than go-percent control. 

Response: The control efficiency of gas blanketing theoretically 

is 100 percent. For conservative comparisons with other controls, this 

efficiency has been reduced to the value of 98 percent to account for 

occasional leakage from seals or sealing materials. Leak detection and 

repair requirements are included in the gas-blanketing standards to 

ensure that 98 percent control or greater is maintained through proper 

operation and maintenance of the equipment. Thus, EPA does not expect 

well-designed, well-operated, and well-maintained gas-blanketing systems 

to achieve less than 98 percent control efficiency. Although it is 

acknowledged in the RID for the 1984 proposed standards (page 4-28a) that 

an efficiency higher than 90 percent (e.g., 95 percent or greater) 

theoretically may be achieved, the parameters have been developed to 

ensure that all plants using this technique could achieve 90 percent 

control continuously. Thus, at proposal, EPA considered gas blanketing 



compared to wash-oil scrubbing on a common basis of conservative 

estimates of control efficiencies. Similarly, for the revised proposal, 

the Agency believes that a common basis of representative, if somewhat 

conservative, control efficiencies should be applied. If the two control 

techniques are compared on this basis, wash-oil scrubbers are less 

effective than gas blanketing and may be more costly from a nationwide 

perspective. 

5.10 FINAL COOLERS AND NAPHTHALENE PROCESSING 

Comment: Commenter IV-D-15 requests that the standards allow use of 

a technology for controlling naphthalene processing and final-cooler 

cooling tower emissions that the commenter claims to be more effective 

than the tar-bottom final cooler on which the proposed standard was 

based. This system, recently patented by his company, eliminates cooling 

tower emissions through indirect heat exchangers and reduces (but does 

not eliminate) emissions from naphthalene processing by enclosing the 

separator and froth flotation units. The commenter estimates benzene 

emissions from the processing ,of naphthalene skimmings at a maximum of 

20 grams (g) of benzene/Yg of coke. The commenter claims that this 

system achieves a 95-percent benzene emission reduction from baseline 

compared to 81 percent for tar-bottom final coolers and has lower 

capital, operating, and energy requirements than do wash-oil final 

coolers. According to the commenter, use of a single liquid phase 

(water) prevents the problem of water and oil emulsion found in wash-oil 

final coolers. 

Comrnenter IV-D-9 states that the regulation is unclear regarding 

the use of alternatives to the proposed zero emission limit for 

naphthalene processing and use of the tar-bottom final cooler. The 

commenter's company proposes to convert an existing direct-water final 

cooler to a closed-loop recirculated-water final cooling system. This 

system would use flushing liquor to cool coke-oven .gas and heat exchanger 

"closed-to-the-atmosphere" mode of operation. The commenter believes that 

this system, in conjunction with gas blanketing the tanks used to hold the 

flushing liquor that contains naphthalene, would comply with the zero 

emission limit for naphthalene processing in a cost-effective manner. 
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The installed cost of this system is estimated at $8 million compared to 

$12.5 million for the tar-bottom final-cooling system shown in the 1984 

proposal RID. 

Response: Roth commenters are suggesting the use of alternatives to 

tar-bottom final coolers for reducing benzene emissions from final-cooling 

operations at plants. Commenter IV-D-15 proposes a system that will 

eliminate final-cooler cooling tower emissions, but that will allow some 

emissions from naphthalene processing. Commenter IV-D-9 proposes a system 

that eliminates final-cooler cooling tower emissions and also absorbs 

naphthalene in tar, thus avoiding the need for physical separation and 

processing of naphthalene and its attendant emissions. These comments 

plus cost estimates included in the comment letter of commenter IV-D-14 

for tar-bottom and wash-oil final coolers led EPA to further investigate 

technical and cost data for final-cooler control technologies. Appendix B 

contains a discussion for revisions to the control cost estimates since 

the 1984 proposal in addition to the revised cost estimates for final 

cooling. 
t 

Estimated capital and operating costs were requested for the 

proprietary indirect cooling system proposed by commenter IV-D-15. 

Information also was requested on the degree to which the proprietary 

indirect technology had been demonstrated and limitations on its 

applicability. When asked about wash-oil final-cooler costs in commenter 

IV-D-14's letter, the commenter responded instead with capital cost 

estimates for two indirect cooling schemes proposed for application to an 

existing U.S. coke by-product plant. Technical information on various 

indirect cooling schemes was provided to EPA by Dravo/Still, an engi- 

neering firm that designs coke by-product plants and associated control 

systems. 

The term "indirect" is used in two contexts when discussing final 

cooling. r)ne context refers to cooling of the coke-oven gas where there 

is no direct contact between the cooling fluid and the coke-oven gas. In 

the other context, there is direct contact of the cooling fluid with the 

coke-oven gas, but the cooling fluid itself is cooled indirectly. Roth 

types of indirect final cooling eliminate benzene emissions from the 

final-cooler cooling tower that result when direct contact water is cooled 
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atmospherically. Ry the above definition, wash-oil coolers, one of the 

control options considered in the 1984 proposal RID as more stringent than 

tar-bottom final coolers, is an indirect final cooler. 

All the indirect final-cooling schemes must in some way deal with 

naphthalene remaining in the coke-oven gas just prior to light-oil 

recovery. The ways in which naphthalene is condensed, absorbed, dissolved 

or otherwise removed from the coke-oven gas prior to or during indirect 

final cooling yield varied potentials for benzene emissions from further 

handling/processing of naphthalene-containing liquids. 

The proprietary indirect cooling technology proposed by commenter 

IV-D-15, when used to replace a direct-water final cooler, generates a 

liquid stream containing naphthalene that is processed in the same way as 

the liquid stream from a direct-water final cooler. The commenter has 

suggested enclosing the froth flotation/gravity separation equipment to 

reduce benzene emissions, but he makes no suggestion with respect to melt 

pit/drying tank emission control. The commenter's proposal would reduce 

final-cooler benzene emissions by 70 g/Mg of coke over that required by 

the 1984 proposed standard, and it would reduce emissions from 

naphthalene-processing from 107 g/Mg of coke to 28.8 g/Yg (assuming a 

go-percent efficient wash-oil scrubber could be applied to the emissions 

from the flotation/separation enclosure). Because the 1984 proposed 

standard would have required zero benzene emissions from these 

naphthalene-processing operations, this scheme would not comply with the 

proposed or revised proposed regulation. If the technology recommended by 

commenter IV-D-15 is applied to a plant with a tar-bottom final cooler or 

mixer-settler (wherein naphthalene is absorbed into the tar), then the 

technology would comply with the regulation as proposed in 1984. 

Commenter IV-D-15 submitted information that indicated the indirect 

cooling technology was tested for a 13-week period using full-scale plant 

equipment. This pilot demonstration program yielded enough data to 

permit a design of full-scale installation for a plant approximately the 

size of Model Plant 3 in the 1984 proposal BID. As of August 1985, a 

full-scale installation of this technology was completed in a Canadian 

steel plant. The Canadian plant has an existing tar-bottom final cooler, 

thus eliminating the need for processing and handling of naphthalene. 
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However, the indirect final cooler has not yet been operated for an 

extended period. Capital and annualized cost estimates generated from 

data submitted by commenter IV-D-15 indicate that the costs for their 

proprietary technology are in the range of cost estimates for tar 

mixer-settler/tar-bottom final-cooler equipment. 

The indirect final-cooling technology suggested by commenter IV-D-9 

avoids physical separation and processing of naphthalene by absorbing 

naphthalene in tar circulated with the flushing liquor through the final 

cooler. Provided the tanks used to accumulate the naphthalene-containing 

flushing liquor are gas blanketed or closed to the atmosphere, this 

final-cooling scheme would be equivalent to the originally proposed 

gas-blanketed tar mixer-settler for naphthalene operations emission 

control. It would exceed the mixer-settler's performance with respect to 

final-cooler emissions. Information supplied by Dravo/Still indicates 

that this type of indirect final-cooler system is in use at the LTV 

Aliquippa plant (whether gas blanketing of accumulating tanks is in use 

is not known). The capital cost estimate provided by commenter IV-D-9 

for his plant is about 70 percent higher than EPA's current estimate for 

a wash-oil final cooler applied to that plant size. 

Dravo/Still provided information about two other potential indirect 

final cooling schemes. One scheme uses warm wash-oil absorption to 

remove naphthalene from the coke-oven gas stream in the first stage of 

the final cooler. The second stage of the final cooler uses water to 

cool the coke-oven gas. This cooling water is itself cooled in an 

indirect wet surface air cooler. The warm wash oil, containing naphtha- 

lene, is sent to the light-oil still equipment or to a naphthalene 

stripper to separate naphthalene from the wash oil. Naphthalene vapors 

are returned to the coke-oven gas suction main upstream of the primary 

coolers. This recirculation system for naphthalene leads ultimately to 

excess naphthalene being accumulated in the recovered tar. The warm 

wash-oil absorption system is in use at the Armco-Middletown plant. 

However, the Armco plant uses an atmospheric cooling tower for the cooling 

water rather than an indirect cooler. The system as described by 

Dravo/Still eliminates benzene emissions from both naphthalene processing 

and the final-cooler cooling tower. A capital cost estimate for this 
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indirect cooling technology applied to an existing U.S. plant was provided 

to EPA by commenter N-O-14. That estimate indicated the capital cost was 

about the same as EPA's estimate shown in this document for a wash-oil 

final cooler applied to that plant size. 

The other indirect final-cooler scheme discussed by Dravo/Still 

avoids direct contact between the cooling liquid and the coke-oven gas. 

Indirect cooling is achieved in a cross-tube cooler with water flowing 

through the tubes and gas flowing outside the tubes. To prevent naphtha- 

lene fouling of the heat exchanger surface, tar is injected into the 

cooler on the gas side where it mixes with condensing water and keeps 

naphthalene in suspension. The water-tar-naphthalene mixture withdrawn 

from the cooler is recycled to the collecting main. As in the above 

system, excess naphthalene leaves the by-product plant in the recovered 

tar. The cooling water has not contacted the gas stream, so it may be 

cooled in an atmospheric cooling tower without generating benzene 

emissions. This system also eliminates benzene emissions from both 

naphthalene processing and final cooling. According to Dravo-Still, this 

type of indirect final cooler is in use at a Dofasco plant in Hamilton, 

Ontario. Commenter IV-D-14 provided a capital cost estimate for this 

system applied to an existing U.S. plant. That estimate indicated that 

the capital cost would be about 28 percent higher than the current EPA 

estimate for a wash-oil final cooler applied to the same plant size. One 

reason that the cost of this indirect final-cooler system may be higher 

than the one described above is that it is difficult to make use of 

existing plant equipment in retrofitting the latter system. 

Based on the information and data presented above, all of the 

indirect final-cooling schemes except that of commenter IV-D-15 achieve 

equivalent benzene emission control for naphthalene processing and 

handling operations when compared to the tar-bottom final cooler or tar 

mixer-settler required by the proposed regulation. All of the described 

indirect final-cooling schemes produce greater final-cooler benzene 

emission reductions than would be achieved through installation of 

tar-bottom final coolers or tar mixer-settlers. 

Based on the revised environmental, risk, and cost data, the 

Administrator has decided to repropose wash-oil final-cooler technology 
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and foundry) coke. These revisions have been made to account for the 

combination of lower light-oil yields and lower benzene concentrations 

for foundry coke plants compared to concentrations for furnace coke 

plants. For this reason, the data base also has been segregated to show 

separately as well as combined the environmental impacts of control 

options on furnace and foundry plant industry segments. 

Tables A-l and A-2 (Appendix A) reveal a potential total of 44 

furnace and foundry plants with a combined operating capacity of 50.9 

million Mg/yr of coke. Of the 44 plants, 30 produce furnace coke, and 14 

(mainly merchant plants) produce foundry (or furnace and foundry) coke. 

Of the 30 furnace plants, 6 are on cold-idle as of rVovember 1984. These 

plants have been identified as follows: (1) LTV Steel--Thomas, Alabama; 

(2) LTV Steel--E. Chicago, Indiana; (3) U.S. Steel--Fairless Hills, 

Pennsylvania; (4) U.S. Steel --Lorain, Ohio; (5) LS. Steel--Fairfield, 

Alabama; and (6) Weirton Steel --Brown's Island, West Virginia. Also, 1 

of the 14 foundry plants (Alabama By-Products--Keystone, Alabama) is on 

cold-idle as of November 1984 . Because information is insufficient to 

predict whether these temporary closures will become permanent, these 

seven plants have not been deleted from the data base used to estimate 

the environmental impacts of the revised proposed standards. The 

deletion of six furnace plants from the data base would reduce the 

operating capacity of this industry segment from about 45.8 million Mg/yr 

of coke to about 39.2 million Mg/yr of coke nationwide. Foundry plant 

operating capacity would be reduced by about 8 percent (from about 5.1 

million Mg/yr to about 4.7 million Mg/yr) if the cold-idle plant were 

excluded from the data base for this industry segment. 

Tables A-3 and A-4 (Appendix A) display the operating processes 

practiced at each furnace or foundry site, as reported by the individual 

plants (Docket Items IV-D-l through IV-D-18). Based on these data, 

half (15 of 30) of the furnace plants practice naphthalene handling and 

processing, a major source of benzene emissions. nirect-water final 

coolers and tar-bottom final coolers are used at 16 and 4 furnace plants, 

respectively; 5 furnace plants use wash-oil final coolers. Although tar 

recovery sources (e.g., tar decanters, dewatering, sumps, and storage) 

are found at all 30 sites, as are most light-oil plant sources (light-oil 
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decanters, sumps, storage, and wash-oil circulation tanks), STX storage 

is practiced at only 10 sites, and benzene is stored only at 4 sites. 

Table A-4 indicates that naphthalene handling and processing also is 

practiced at half (7) of the 14 foundry plant sites. Reported data show 

direct-water final coolers at seven plants, tar-bottom final coolers at 

two plants, and no wash-oil final coolers in use. Although tar recovery 

sources are present at each site, light-oil storage is found at 9 of the 

14 sites. Benzene and BTX are stored at one plant. 

Tables 7-l through 7-6 of the BID for the 1984 proposed standards 

have been revised to show the updated estimated environmental impacts. 

These tables display the estimated baseline nationwide benzene emissions 

and process capacity data for sources at the 30 furnace plants, the 14 

foundry plants, and the total industry combined. Comparable data for 

total VOC emissions (benzene and other VOC) also are shown. Rased on 

these data, estimated nationwide benzene emissions from the industry 

total nearly 26,000 Mg/yr; VOC emissions are about 171,000 Mg/yr. 

The effects control options have on reducing benzene and total Vc)C 

emissions also are shown in Appendix A. Implementing the revjsed 

proposed standards would reduce overall benzene emissions from furnace 

and foundry coke producers from approximately 26,000 Mg/yr to about 

2,000 Mg/yr, a reduction of about 93 percent. Nationwide VOC emissions 

also from these sources would be reduced from approximately 171,000 Mg/yr 

to about 6,000 Mg/yr. 

The revised data base and foundry plant emission factors have little 

effect on the impacts or benefits of other environmental considerations 

associated with the final standards, such as energy requirements, water 

pollution, solid waste disposal, and noise or odor levels. As discussed 

in the preamble to the 1984 proposal notice (49 FR 23525), a nominal 

increase in electrical or steam requirements at furnace plants could 

occur if gas blanketing piping were heated to prevent vapors from 

condensing or freezing in vent lines. Tables A-11 and A-12 show energy 

use and coke-oven gas recovery estimates for model furnace and foundry 

plants. 

Although no water pollution problems are associated with recycling 

benzene vapors, implementing the revised proposed standards could result 

in an increased HCN concentration at plants using indirect final cooling. 
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As discussed in the BID for the 1984 proposed standards (page 7-7), HCN 

is emitted currently from the final-cooler cooling tower at some plants 

by air stripping of wastewater. Measured HCN air emissions and 

calculations based on once-through cooling water indicate that about 200 

g/Mg of coke could be added to wastewater for treatment, if indirect 

cooling rather than direct cooling were used (Docket Item 11-B-30). The 

actual amount of additional HCN in the wastewater could depend on cooling 

water temperature, degree of recycle practiced, and numerous other 

factors. 

As suggested by the commenters, the effects of reduced operating 

capacities and revised emission factors have been taken into account in 

the updated risk assessment. Further information regarding the calcu- 

lation of revised emission estimates for furnace and foundry plants 

is discussed below in response to comment 6.2. 

6.2 FOUNDRY PLANT EMISSION FACTORS 

Comment: Commenters IV-D-6, IV-D-7, IV-D-lo, IV-D-& and IV-D-12 

claim that operating dissimilarities result in fewer ernjssions compared 

to emissions frorn furnace coke plants. The commenters state that foundry 

plants generate fewer ernjssions because of: (1) the use of less volatile 

coal in their feed (21 to 22 percent volatile matter in foundry blends 

versus 28 to 30 percent volatile matter in furnace coal blends), and (2) 

the use of longer coking cycles (28 to 30 hours for foundry coke versus 

14 to 16 hours for furnace coke). In support, one commenter also states 

that the percentage of benzene in light oil at his plant is 55 to 60 

percent, considerably less than the 700percent example shown in Table 3-6 

of the BID for the 1984 proposed standards. Another commenter maintains 

that merchant plants generate fewer emissions than furnace plants not 

only because of different operating practices but also because of the 

relative size of the industry segment compared to furnace coke plants. 

Response: In response to the public comments received on this 

jssue, EPA has reviewed available information and data to determine 

whether the development of separate emission factors for foundry and 

furnace coke production is warranted. Based on results of this review, 
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EPA agrees with the commenters' contention that benzene emissions from a 

foundry coke by-product plant would be expected to be less than the 

emissions from a furnace coke by-product plant of similar capacity. 

Because no emission measurements were performed in foundry coke plants 

during the 1979 to 1980 sampling survey, appropriate emission factor 

adjustments have been made based on available data for light-oil yields. 

Foundry coke is produced from a coal mixture that generally contains 

less volatile matter than the mixtures used to produce furnace coke. The 

ACCCI comments suggest that typical furnace-coke coal mixes contain 28 to 

30 percent volatile matter and foundry-coke coal mixes contain 21 to 22 

percent volatile matter. This statement is confirmed, in part, by data 

contained in one primary reference source on the coking of high- and 

low-volatile coals (Docket Item IV-J-5) that show light-oil yields 

as significantly lower (less than half) for the lo+volatile coals. 

However, definitive data on light-oil yields published by the DOE show 

that, over a J-year period, the light-oil yields in merchant coke by- 

product plants (mostly foundry coke producers) averaged about 66 percent 

of those in furnace plants on a per-ton-of-coal-charged basis (Docket 

Items 11-I-43, 11-I-50, IV-J-2, IV-J-3, and IV-J-4). These yields are 

shown in Table A-13 of Appendix A. Table A-13 also provides data on the 

relative yields of tar and coke-oven gas in merchant coke plants compared 

to furnace coke plants. The data displayed in Table A-13 represent the 

principal basis for the technique used to adjust the proposed emission 

factors for foundry coke producers. 

Rased on a review of data contained in another coke-making reference 

source (Docket Item 11-I-2), EPA also agrees with commenters who suggest 

that the lower coking temperatures associated with foundry coke produc- 

tion compared to furnace coke production (for the same coal) would lead 

to production of less by-product benzene. In support, one merchant plant 

commenter indicated that the light oil from foundry coking contains 55 to 

60 percent benzene compared to the 70 percent assumed in the 1984 pro- 

posal RID (Docket Item IV-D-7). Based on an informal poll of some member 

companies, ACCCI provided an average estimate of 63.5 percent for foundry 

producers (Docket Item IV-D-7). For furnace coke production, however, a 

benzene content for light oil of 70 percent is still considered appro- 

priate. 
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Separate emission factors for foundry plant sources have been 

developed by applying correction factors to the emission factors ini- 

tially proposed for both furnace and foundry plants. These changes do 

not affect the revised emission factors as applied to furnace plants. 

The computations of correction factors are shown in Table A-14 of Appen- 

dix A; the final emission factors for furnace and foundry plants are 

shown in Table A-15. 

For plants that produce only foundry coke, benzene emission factors 

for light-oil recovery plant sources (i.e., wash-oil decanters, wash-oil 

circulation tanks, light-oil condensers, and light-oil sumps) have been 

adjusted by a correction factor of 0.54. This adjustment factor combines 

the effects of lower light-oil yields, lower benzene concentrations in 

the light oil, and different coal-to-coke ratios. Physically, the re- 

duced emission estimates may be viewed as a result of lower benzene 

throughput in the foundry coke by-product plants. 

For sources treating or handling water that has contacted the coke 

oven gas (i.e., flushing liquor circulation tank, excess ammonia-liquor 

storage tank, direct-water final-cooler cooling tower, tar-bottom final- 

cooler cooling tower, and naphthalene handling/processing), benzene 

emissions are expected to be proportional to the ratio of benzene in the 

coke oven gas (i.e., partial pressure and partitioning between the liquid 

and gas). The light-oil-to-coke-oven-gas ratios in Table A-14 are indi- 

cative of the partitioning. These ratios are multiplied by relative 

benzene concentrations in the light oil to yield a correction factor of 

0.73 for the above sources in foundry coke plants. 

Emissions from storing or processing liquids containing tar (i.e., 

tar decanters, tar-intercepting sumps, tar storage tanks, and tar- 

dewatering tanks) also are expected to be proportional to the ratio of 

benzene in coke oven gas. In addition, the relative yield of tar (i.e., 

the amount of tar exposed to the benzene) is expected to affect the 

partitioning of benzene between the tar and the gas. Therefore, the 

correction factor applied reflects both the relative quantity of benzene 

produced, and the proportion of that benzene transferred to the tar, 

ultimately available for dissolution in the sources. Combining the tar 

yield, light-oil-in-gas ratio, benzene concentration in light oil, and 
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coal-to-coke ratio factors has produced a correction factor of 0.47 for 

the above source emissions in foundry coke plants. 

Equipment leaks from fugitive emission sources (i.e., pumps, valves, 

exhausters, sampling connection systems, open-ended valves and lines, and 

flanges or other connectors in benzene service) are expected to emit ben- 

zene emissions proportional to the benzene concentration in the fluids 

handled. The correction factor applied to emission estimates for foundry 

coke plants is based on the estimated benzene content of the light oil at 

a foundry coke plant. When the estimate supplied by ACCCI is used, the 

correction factor is 0.91. Table A-15 indicates the revised uncontrolled 

emission factors for furnace and foundry plants. Table A-16 shows the 

derivation of revised foundry plant benzene fugitive emission rates from 

VOC emission factors. 

Emission estimates incorporating revised foundry plant emjssion 

factors and other data base revisions are discussed above in response to 

comment 6.1. The revised emission estimates were incorporated into the 

estimated impacts on which the selection of the revised proposed standard 

is based. The selection of the revised proposed standard is discussed jrl 

the Federal Register preamble for the revised proposal. 

6.3 MODEL COKE PLANTS 

Comment: Commenter IV-D-4 argues that benzene emission estimates 

for model coke plants are not representative of emissions from an actual 

small plant (coke capacity of 440 Mg/day). The commenter estimates 

uncontrolled emissions from a medium-sized model plant (4,000 Mg/day of 

coke) at 1,080 Mg/yr; with the 1984 proposed controls (and assuming 89 

percent recovery), remaining uncontrolled emissions of 120 Mg/yr would 

result. This estimate excludes certain emission sources (e.g., 

direct-water or tar-bottom final-cooler tower, tar-dewatering tanks, and 

benzene or BTX storage tanks). The commenter compares 120 Mg/yr to 70 

Mg/yr (uncontrolled) for the small plant. In summary, the commenter 

argues that small merchant plants should not be regulated because of the 

low emission level. 

Response: In essence, the commenter argues that small merchant 

plants should not be regulated because of the low benzene emission levels 
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made since the 1984 proposal to account for differences between furnace 

and foundry plaflts. 

The tar-decanter emission factor (applicable to furnace plants) is 

based on three measurements for each of four vents (12 total) at two tar 

decanters at two plants (Bethlehem Steel--Burns Harbor, Indiana, and 

Bethlehem Steel--Bethlehem, Pennsylvania). The tests spanned a flow rate 

range of 50 to 275 std ft3/min. The benzene emission rate measured at 

the Pennsylvania steel plant was 1.2 kg/hr (Docket Item H-.4-22). This 

decanter was one of two for a coke battery. Emissions from the tuo 

decanters were assumed to be twice the emissions from the single 

decanter, or 2.4 kg/hr. The corresponding benzene emission factor for 

this decanter was calculated as 84.7 g/Mg coke, One of three tar 

decanters was tested at the steel plant in Indiana (Docket Item 11-A-26), 

where the average benzene emission rate from three vents on the decanter 

was 4.4 kg/hr. The corresponding emissions for three decanters at this 

Indiana plant are 13.3 kg/hr, which yields a benzene emission factor of 

69.6 g/Mg of coke. The average benzene emission factor from these tsvo 

plants Was 77.2 g/Vg of coke. Consequently, the emission factor was 

designated as 77 g of benzene/Yg of coke. The EPA considers this data 

base of 12 measurements adequate to estimate the average level of 

emissions from typical decanter vessels under varying conditions. 

The commenters also maintain that the tar-dewatering emission factor 

should not be applied industry wide because emissions depend on the 

method of operation. In support, the commenters point to the "unex- 

plained" variations in the range of emission factors for this source 

(9.5 to 41 g/Mg of coke). 

Emissions from tar-dewatering tanks were evaluated at three plants 

(see Docket Items H-A-26, 11-A-27, and 11-A-28). Three measurements 

were made for each of two vents at one plant; one measurement was made at 

the second plant. At the third plant, one test was made at the tar 

storage tank where dewatering was performed. The EPA considers that 

these measurements, as averaged, are sufficient to provide a reasonable 

estimate of emissions from a typical source. 

The extent and effect of the variation in detiatering emission 

factors have been discussed in the BID for the 1984 proposed standards 

(page 3-16), which states as follows: 
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The emissions data for tar dewatering at the first plant showed 

higher emissions from the iflest tank (3.2 kg/hr) than from the east 

tank (1.1 kg/hr). These tanks are operated in series rather than in 

parallel, and the wet tar enters the west tar dehydrator first. 

Consequently, the emissions from the west tar dehydrator are 

expected to be higher than emissions from the east tar dehydrator. 

The daily benzene emission rates from the two tar-dewatering tanks 

at this first plant were 27 and 76 kg, respectively. Daily benzene 

emissions from tar dewatering at the second plant were 43 kg. The 

tar is dewatered in storage at the third plant, where benzene 

emissions were 24 kg/day. The benzene emission factors from these 

three plants were 41, 9.5, and 12.9 g/Pig of coke, respectively. 

These were averaged to obtain a benzene emission factor for tar 

dewatering of 21 g/Mg of coke. 

The tar-dewatering tanks contained tar with 200 to 2,000 ppm benzene 

in the liquid. Tar, as collected from the flushing liquor and the 

primary cooler, can contain greater than 0.2 percent benzene or 

2,000 ppm at a rate of 40 kg/Vg of coke produced. The maximum 

potential for benzene loss from tar dewatering and storage 

calculated from these values is greater than 2,000 ppm at a rate of 

40 kg/Mg of coke produced. The maximum potential for benzene loss 

from tar dewatering and storage calculated from these values is 

greater than 80 g/Mg of coke. The benzene emissions from tar 

dewatering and storage probably will be less than 80 g/Mg of coke 

and will depend on the method of operating these processes. 

The commenters also question the adequacy of test data from the 

primary cooler condensate tank as the basis for the flushing liquor 

circulation tank emission factor and its resulting applicability industry- 

wide. The emission factor for the flushing liquor circulation tank 

(9 g/Mg of coke) was obtained from one test in which emissions from a 

primary cooler condensate tank were measured (Docket Item H-A-13). This 

tank was assumed to be similar to a flushing liquor circulation tank 

because both vessels function to hold liquor taken from the gas stream 

during early stages of gas processing. Although it is desirable to have 

more than one test measurement as the basis of the estimated factor, 

engineering judgment suggests that the measurement is a reasonable value 
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for emissions from flushing liquor circulation tanks. The EPA agrees 

with the commenter, however, that emissions will vary necessarily de- 

pending on the number and geometry of tanks, the number of vents, and 

other factors. 

6.5 METHODOLOGY FOR EMISSION FACTORS 

Comment: Commenter IV-D-33 contends that the EPA VOC and benzene 

emission factors are not applicable to the sources at his site and also 

that VOC emissions should be calculated using a different methodology. 

Response: The EPA developed emnission factors to obtain an estimate 

of the nationwide emissions of benzene and VOC from by-product plant 

process operations. The EPA is aware that site-specific factors could 

cause the actual emissions from a particular facility to vary from the 

estimates based on EPA emission factors. In fact, the commenter's 

estimate of benzene and VOC emissions from his facility using his 

alternate set of emission factors is within 20 to 30 percent of the 

emissions estimated when using EPA emission factors. This difference ?s 

within the range of uncertainty for the emission factors. 

The commenter also proposed an al%ernate methodology for developjng 

VOC emission factors using EPA test data that wor~ld, in general, would 

tend to make them lower. The commenter states that EPA overestimates VOC 

emissions by assuming that all components of light oil will volatilize to 

the same extent as benzene. The EPA agrees that this may lead to an 

overestimate of VOC emissions; however, the EPA believes the commenter's 

approach underestimates VOC because not all components of the light-oil 

vapor were explicitly measured in the test program whose results were used 

to develop the VOC emission factors. In any case, the cumulative 

difference between emissions estimates for the commenter's plant using the 

commenter's methodology were shown to be within the range of uncertainty 

for the emission factors, as noted above. 

6.6 VOC BENEFITS FOR OZONE REDUCTION 

Comment: Commenter IV-D-Z supports the proposed standard for 

by-product plants, particularly when applied to a plant site located in 

his State. This commenter believes that the estimated emission 
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reductions are realistic and provide the added benefit of helping his 

State reduce the VOC inventory in the Baltimore ozone nonattainment 

area. 

Response: The EPA thanks the commenter for his support. The 

estimated VOC emission reductions also will benefit the country as a 

whole in reducing ozone formation. 
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7. COST IMPACT 

7.1 REVISIONS TO COST ANALYSIS 

Comment: Commenters IV-D-9 and IV-D-14 argue that the capital costs 

of the proposed equipment are $50 million to $100 million or more, 

compared to the estimated cost of $23.8 million. According to these 

commenters, the true costs exceed model plant estimates by 50 to 100 

percent at some facilities. In support, the commenters cite the 

following major factors contributing to 1984 EPA estimates: (1) low 

estimates of unit material costs and construction expenses, (2) site- 

specific factors such as equipment conditions and pipeline length, (3) 

EPA's reliance on cost-estimating references rather than experience and 

price quotations from local suppliers and contractors, (4) the dollar 

year of the estimates (1982), and (5) additional costs for bqork in 

hazardous areas requiring special safety precautions. One commenter 

provides for EPA review an example of these points using estimates 

prepared by National Steel, Armco, and by United Engineers for a 

Bethlehem Steel plant. Another commenter (IV-D-33 and IV-D-34) 

submitted information on cost estimates for controls at his plant; the 

commenter contends that the capital costs would be higher than the model 

unit costs in the 1984 proposal BID. 

Response: To consider the commenters' concerns, EPA conducted a 

detailed review of the United Engineers' estimate for the Bethlehem plant 

of Bethlehem Steel, Bethlehem Steel's estimate for their Sparrows Point 

plant, and the Armco and National Steel cost data; EPA also had a cost 

estimate prepared by C. R. S. Sirrine, Inc., a third-party design 

engineering firm. The details of EPA's final analysis are shown in 

Appendix B. Included in the review was a site visit to the Bethlehem 

plant to resolve questions regarding equipment locations, and the sources 

subject to the proposed emission controls, and to obtain examples of 
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7.3 ECONOMIES OF SCALE FOR SMALL PLANTS 

Comment: Commenters IV-D-4, IV-D-6, IV-D-7, and IV-D-17 maintain 

that small plants should not be regulated because of the disproportionate 

cost impact resulting from the lack of economies of scale compared to 

moderate or large plants, coupled with higher per-unit control costs. 

One commenter notes that, although control costs for small plants are the 

same as for medium-sized plants, the costs in relation to production are 

200 to 400 percent higher; another commenter indicates that small plant 

costs are 900 percent higher than for medium-sized plant costs. The 

commenters point to the use of a cost model based on a moderate to large 

plant with a number of economies of scale in terms of the number of 

control units per ton of production. According to one commenter, this is 

reflected in Section 8.1.5 of the RID for the 1984 proposed standards, 

where actual costs are compared to estimated costs for two large plants 

with economies of scale. 

Response: As described in the response to comment 7.1 and Appendix 

B, the capital and annualized cost estimates for control of benzene 

emissions have been revised. The basis for estimating these revised 

costs are the three original model plants, sized at 1,000, 4,000, and 

9,000 Mg/day of coke. New capital and annualized costs of control were 

estimated for these plants, then cost functions (equations relating cost 

to plant production capacity) were developed for each process. These 

cost functions do provide for economies of scale, and they adequately 

represent the costs of control from the smallest foundry coke by-product 

plant to the largest furnace coke by-product plant. 
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8. ECONOMIC IMPACT 

8.1 REGULATORY BASELINE 

Comment: Commenters IV-D-6 and IV-D-7 state that the economic 

analysis for the proposed standards fails to consider the true state of 

the coking industry at baseline and that the economic impact will have an 

adverse effect on the industry. In support, one commenter notes that the 

analysis does not take into account the plant closures and capacity 

reductions that have occurred since 1980. Both commenters also note that 

the baseline does not include the cost of other environmental regulations 

incurred by 1983. New regulations include final iron and steel effluent 

guidelines, National Pollutant Discharge Elimination System (NPDES) per- 

mit upgrading, State implementation plan (SIP) compliance rules (includ- 

ing reasonably available control technology [RACT], lowest achievable 

emission rate [LAER], and new source review of coke plant rebuilding), 

and the pending coke-oven battery NESHAP. 

Response: At the time the original analysis was conducted, the 

information from published and unpublished sources was current. A 

reanalysis has been conducted (see Appendix C) that utilizes data on 

plants and capacity in existence in November 1984. Financial data and 

production data used in baseline estimates are from the available 

published and unpublished sources as of 1984. A discussion of industry 

trends as of 1984 is provided in Section C.1.6 of Appendix C. 
l 

The baseline of the reanalysis assumes companies meet regulations 

existing in 1984, including OSHA rules for coke oven emissions; State 

regulations related to desulfurization, pushing, coal handling, coke 

handling, quench tower, and battery stack controls; and Best Practicable 

Technology (BPT) and Best Available Technology (BAT) water regulations. 

All of these were due to be in effect by 1983 at the latest. Other 

regulations that are pending or have not reached the deadline date for 
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compliance are not likely to be a part of 1984 production costs for 

firms, or they will have little effect on those costs. 

8.2 SELECTION OF DOLLAR YEAR 

Comment: Commenter IV-D-7 suggests that the economic impact 

analysis should be in 1986 dollars because the project schedule places 

promulgation closer to regulation in 1986. 

Response: Selection of the year for dollar values in analysis is 

somewhat irrelevant because conversions may be made for any current or 

past year based on gross national product (GNP) implicit price deflators. 

The important values are the baseline data from which regulatory impacts 

are determined. For these values, current information (in 1984 dollars) 

was used to produce realistic results in the reanalysis. 

Projection to future year-dollars is difficult primarily because of 

the confounding effects of inflation. Prediction of inflation rates is 

beyond the scope of this analysis. The 1984 dollar values in the 

reanalysis are best updated for future timeframes when those years are 

current so that GNP implicit price deflators accounting for actual 

inflation may be used. 

8.3 POTENTIAL ECONOMIC IMPACT 

Comment: Commenter IV-D-14 states that the economic impacts of the 

proposed standards are more severe than estimated and will have an 

adverse economic impact on the industry. In support, the commenter cites 

examples from a recent Price Waterhouse "Steel Segment" survey for the 

period 1979 through th e third quarter of 1983 to illustrate the overall 

financial condition of steel companies. The following major factors are 

cited: (1) the steel industry is depressed and suffers capital formation 

problems; (2) the period analyzed shows a rising debt-to-equity ratio, 

with declining stockholder equity; (3) investment exceeded cash from 

operations; and (4) the industry experienced $6 billion in losses between 

1982 and 1983, 

Response: The measure of severity of impacts is best made relative 

to some reference value rather than from the standpoint of absolute 

values. In the reanalysis, capital costs of compliance are compared to 

8-2 



average annual net investment averaged over the period from 1979 to 1983 

(converted to 1984 dollars) for individual companies. Table C-25 in 

Appendix C of this document shows these comparisons for furnace coke. 

For furnace coke plants, capital costs of compliance for Regulatory 

Alternative II range from 0 to 3 percent of net investments. For 

Regulatory Alternative III, these costs range from 0 to 5 percent of net 

investments. The regulatory alternatives are outlined in Table C-l of 

Appendix C, 

The industry trends noted by the commenter are discussed in Section 

C.1.6 of Appendix C. Companies have made adjustments through mergers, 

acquisitions, and creative financing measures to generate investment 

funds. The fact that, as the commenter states, investment 

ndicates that capital is available for in from operations i 

exceeded ca Sh 

estment eve 

for firms sustaining losses. 

Although the industry is having some capital difficulty, the burden 

of regulation will differ from firm to firm. The net investment analysis 

indicates that in no case will the cost of regulations be a significant 

burden. 

8.4 ESTIMATED EMPLOYMENT IMPACT 

Comment: Commenter IV-D-7 questions the estimated employment 

impacts of the proposed standards. The commenter suggests that the 

estimates should include total plant employment because by-product plants 

cannot be separated. This commenter employs 36 people in his by-product 

operation, but he employs a total of 268 persons in his coke plant. 

Response: The commenter's argument is answered in Tables C-23 and 

C-28 in Appendix C, which show the employment effects of the regulatory 

alternatives in the furnace and foundry coke plants, respectively. These 

are industry totals. For the furnace coke sector, neither regulatory 

alternative results in a loss of more than 0.5 percent of baseline jobs 

at furnace coke plants for the entire industry. This is not a sub- 

stantial loss, and it should be weighed against the benefits. 

For the foundry coke sector, employment impacts are calculated for 

two scenarios. Scenario A assumes that foundry coke producers do not 

compete with imports in the domestic market, and Scenario B assumes they 

do. Under Scenario A, the regulatory alternatives result in job losses 
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that are less than 1.0 percent of baseline foundry coke employment. 

Under Scenario B, employment losses for the industry are less than 

3.2 percent of baseline. Again, these losses are not large. 

It is possible that unemployment will not occur as a result of the 

regulations for two reasons. First, workers may be reallocated within 

the industry to perform other tasks because of labor contracts or other 

constraints. Second, there are potential employment gains from the 

regulations such as labor to operate and maintain control equipment. 

This labor is included in the cost analysis, but it is not evaluated in 

terms of added jobs. These gains may offset estimated job losses. 

8.5 IMPORT TRENDS 

Comment: Commenter IV-D-7 states that the regulation will increase 

the trend of importing coke. The commenter cites Table 9-1 of the 

1984 proposal BID, which shows a growing coke-importing trend since 

1974, and Table 9-2, which shows a decrease in domestic production. 

Response: Data up through 1983 indicate that imports have been 

decreasing since 1979 (see Table C-2 in Appendix C). Trends in the steel 

industry away from coke-using processes and toward decreased steel 

production overall are the most likely sources of this decrease. 

The reanalysis indicates that the regulatory alternatives result in 

a slight reversal of this trend. Table C-22 in Appendix C shows that 

furnace coke imports will increase by 9,000 Mg/yr under Regulatory 

Alternative II and by 25,000 Mg/yr under Regulatory Alternative III. 

These represent increases from the baseline of 0.23 percent and 0.64 

percent, respectively. These are negligible changes in imports. 

8.6 ECONOMIC IMPACT ON SMALL PLANTS 

Comment: Commenter IV-D-6 maintains that the economic impact 

assumptions for integrated, captive producers compared to small merchant 

foundry plants are dissimiliar; these differences should result in 

separate regulations. The commenter states that "foundry producers, 

unlike captive producers, cannot distribute costs among operations, 

cannot adjust the price of coke oven gas or light-oil used elsewhere in 

the facility, and cannot increase the price of other by-products." The 
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additional costs to foundry plants result in a direct increase in product 

price, which may giv e advantages to foreign competitors. 

Commenter IV-i)-7 argues that, for the same reasons, small plants 

will incur a disproportionate economic impact. This commenter also cites 

Table 9-40 of the economic analysis, which estimates a coke price 

increase ranging from 6.4 to 15.4 percent for small plants to comply with 

baseline. 

Response: A distinction is made between furnace and foundry plants 

in the BID analysis and in the reanalysis for the revised proposal. Most 

furnace coke producers are captive, and most foundry producers are 

merchant. This distinction allows the analysis to examine impacts 

separately. 

The differences between furnace and foundry producers expressed by 

the commenter do not necessarily result in a worsened competitive 

situation for foundry firms with respect to other firms in the foundry 

industry. In the reanalysis, no foundry batteries become uneconomic 

(candidates for closure) under either regulatory alternative. This 

implies that industry impacts of regulation will not be concentrated on 

any one plant sufficiently to force it out of business. 

Tables C-24 and C-29 in Appendix C show the capital costs of com- 

pliance of the regulatory alternatives for furnace and foundry producers. 

For both regulatory alternatives, the foundry coke producers' share of 

total capital costs of compliance is less than 16 percent. For indivi- 

dual foundry coke-producing firms, Table C-30 in Appendix C shows that 

the capital costs of the regulatory alternatives amount to no more than 

11 percent of net investment in for firms for which data were availab?e. 

This is not substantially higher than the maximum share of capital costs 

of net investment for furnace coke producers (see Table C-25 of Appendix 

0. Furnace coke producers face additional pressures because of the 

difficulties being experienced in the steel industry, which composes the 

market for furnace coke. 

The influence of imports in the foundry coke industry is accounted 

for under Scenario B of the reanalysis. A worst case bound is assumed so 

that quantity reductions in domestic production are assumed to be offset 

by quantity increases in imported coke sold domestically. The changes 

are 61,000 Mg/yr under Regulatory3Alternative II, and 94,000 Mg/yr under 



Regulatory Alternative III. These represent 2.1 percent and 3.2 percent 

of foundry coke demand, respectively. Advantages gained by foreign 

competitors because of the regulatory alternatives are small. 

In the reanalysis, price impacts under Scenario A for foundry coke 

producers are $0.99/Mg for Regulatory 4lternative II and $1,46/Mg for 

Regulatory Alternative III. These represent 0.58 percent and 

0.86 percent increases from baseline (see Table C-27 in Appendix C). 

Under Scenario B, no price impacts will result. No significant impacts 

are projected for foundry coke producers because of these price changes. 

8.7 PRICE IMPACTS 

Comment: Commenter IV-D-11 states that the economic analysis is 

inaccurate in predicting the increased price of coke for merchant plants. 

This commenter estimates an increase in the price of coke at his plant of 

$1.38/Mg versus $0.24/Mg estimated at proposal in 1984 (49 FR 23525). 

This estimate is based on the commenter's estimate of the cost of 

compliance at his facility (capital costs of $1.8 million versus average 

cost of $408,500 cited in the 1984 proposal BID; annualized costs of 

$80,000 versus $70,500 cited in the 1984 BID). The commenter notes also 

that his capacity is 681 rvlg/day rather than 1,362 Mg/day. 

Response: The determination of changes in the price of coke must be 

made on a market basis rather than a plant-by-plant basis. The price 

changes are due to shifts in the entire supply curve, as well as the 

effects of the marginal plant at equilibrium for the entire market. The 

economic impact model uses this basis for its computation. 

The reanalysis calculates capital costs of compliance, annualized 

compliance costs, and price changes based on capacity information avail- 

able in November 1984. Capital costs of compliance for furzace and 

foundry plants are given in Tables C-24 and C-29 of Appendix C, respect- 

ively. Annualized compliance costs are shown in Table C-31 for furnace 

coke producers and Table C-32 for foundry coke producers. Tables C-21 

and C-27 show price effects of the regulatory alternatives on furnace and 

foundry coke producers. These costs differ from engineering estimates 

because of the calculation of costs based on batteries with 
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marginal cost of production at or below price, rather than all 

batteries. 

For furnace coke, the average capital cost per plant is 

approximately $1.0 million for Regulatory Alternative II and $1.7 million 

for Regulatory Alternative III. The average annualized cost per plant is 

$87,50O/yr for Regulatory Alternative II and $310,00O/yr for Regulatory 

Alternative III. Price increases are $O.l3/Mg (a 0.12-percent increase) 

for Regulatory Alternative II and $0.36/Mg (a 0.33.percent increase) for 

Regulatory Alternative III. 

For foundry coke, the average capital cost per plant is 

approximately $636,000 for Regulatory Alternative II and $1.1 million for 

Regulatory Alternative III. Average annualized cost per plant is 

$118,00O/yr and $264,00O/yr for Regulatory Alternative II and Regulatory 

Alternative III, respectively. The price increase associated with 

Regulatory Alternative II for foundry coke is $0.99/Mg (a 0.58-percent 

increase from baseline), and, for Regulatory Alternative III, the price 

increases by $1.46/Mg (a 0.86.percent increase from baseline). 

The average values may not reflect actual costs for individual 

plants. They serve as indicators of the neighborhood of costs a plant 

may be expected to face in complying with the regulatory alternatives. 

8.8 ECONOMIC IMPACTS ON FOUNDRY PLANTS 

Comment: Commenters IV-D-10 and IV-D-14 state that merchant plants 

should not be regulated because of the adverse economic impact on the 13 

plants comprising this industry segment. The commenters disagree that 

no merchant plant will close as a result of the 1984 proposed standards. 

One commenter predicts the closure of three entire merchant plants 

because of the estimated costs of compliance. An added impact of these 

closures is the metal casting industry's dependence on 1.4 million tons 

of foundry coke production. 

Response: The estimated annual compliance costs for foundry plants 

computed in the reanalysis are presented in Table C-32 of Appendix C, 

and the estimated capital compliance costs are shown in Table C-29. 

Average annual plant compliance costs are $118,00O/yr for Regulatory 

Alternative II and $264,00O/yr for Regulatory Alternative III. Average 
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capital costs of compliance for foundry coke plants are $636,000 for 

Regulatory Alternative II and $1.1 million for Regulatory Alternative 

III. 

In terms of net investments for companies, capital costs of com- 

pliance are relatively small. For firms for which data are available, 

capital costs amount to no more than 11 percent of net investment for 

either regulatory alternative (see Table C-30 of Appendix C). This does 

not imply an excessive capital burden because of the regulatory 

alternatives. 

In the reanalysis, two scenarios for the foundry coke industry are 

evaluated. Under Scenario A, foundry coke producers are assumed to 

supply all of the domestic coke market so that supply shifts induced by 

the regulatory alternatives result in slightly higher prices and 

slightly reduced production (see Table C-27). In all cases, changes in 

price and quantity produced are less than 1.0 percent of baseline 

values. 

Scenario 6 assumes that foundry coke producers must compete with 

foreign producers in the domestic coke markets. As a worst case, foreign 

coke is assumed to be available at a price equal to baseline, and that 

price is assumed to remain constant regardless of changes in the domestic 

market. Furthermore, imported coke is assumed to be a perfect substitute 

for domestic coke so that, for any reduction in domestic production, 

consumers will purchase amounts of imported coke equal to the reduction. 

Under this scenario, there is no price change because of the regulatory 

alternatives. The quantity changes shown in Table C-27 indicate that 

domestic production will decrease by 61,000 Mg/yr under Regulatory 

Alternative II and by 94,000 Mg/yr under Regulatory Alternative III. 

Import increases by these amounts reflect 2.1 percent and 3.2 percent of 

domestic demand, respectively. 

Under either scenario, the metal casting industry is unlikely to 

suffer. Under Scenario A, if price and quantity changes do occur, they 

will not be substantial. Under Scenario B, domestic coke reductions will 

be offset by increased availability of imported coke. 

Even if the entire shortfall in domestic production is compensated 

by increased imports, domestic foundry coke producers are unlikely to be 
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significantly impacted. No closures from the regulatory alternatives are 

predicted under either scenario. Other impacts such as employment are 

unlikely to be substantial, as shown in Table C-28 of Appendix C. 
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9. QUANTITATIVE RISK ASSESSMENT 

9.1 USE OF MODEL FOR HEALTH RISK ESTIMATES 

Comment: 9ne commenter (IV-O-14) states that EPA's prediction of 

the leukemia risk to the community is overstated because of the linear, 

nonthreshold extrapolation model. Other commenters suggest that, by 

mathematically predicting benzene exposures in the vicinity of the coke 

by-product recovery facilities and consequential risks, EPA may be 

estimating values that really do not exist (IV-D-6, IV-D-lo, IV-O-12). 

These commenters suggest that EPA (1) monitor benzene near these 

facilities to verify the model and (2) conduct epidemiologic studies of 

the communities surrounding the facilities. 

Response: Because a specific environmental carcinogen is likely to 

be responsible for at most a small fraction of a community's overall 

cancer incidence and because the general population is exposed to a 

complex mixture of potentially toxic agents, it is currently not possible 

to directly link actual human cancers with ambient air exposure to 

chemicals such as benzene. Today's epidemiologic techniques are not 

sensitive enough to measure the association. Direct measurement of 

health effects or estimation of a causal relationship to chemical 

exposure through community health studies usually is not possible due to 

the limited statistical sensitivity of such studies and the presence of a 

large number of potentially confounding variables (e.g., general health 

status, occupational exposure, smoking, diet, migration, age, etc.). 

Therefore, EPA must rely largely upon mathematical modeling techniques to 

estimate human health risks. These techniques, collectively termed 

"quantitative risk assessment," are the means whereby the risk of adverse 

health effects from exposure to benzene in the ambient environment can be 

estimated mathematically; effects found at higher occupational exposure 

levels are extrapolated to lower concentrations characteristic of human 

9-l 



exposure in the vicinity of industrial sources of benzene. The analysis 

estimates the risk of cancer at various levels of exposure. A unit risk 

estimate for benzene is derived from the dose-response relationship 

observed in the occupational studies. The unit risk estimate represents 

the cancer risk for an individual exposed to a unit concentration of a 

carcinogen [e.g., 1 part per million (ppm)] for a lifetime. 

Although EPA agrees that the linear, nonthreshold model is 

conservative in nature and would tend to provide a reasonable upper bound 

to the statistical range, the Agency does not agree that the assumptions 

upon which it is based are unreasonable or that the results of its use 

are exaggerated. The dose-response mathematical model with low dose 

linearity is used by EPA because it has the best, albeit limited, 

scientific basis of any of the various extrapolation models current1.y 

available. The EPA has described the scientific suppositions underlying 

the preference of the linear, nonthreshold model over other mathematical 

models (Water Criteria Documents Availability, 45 FR 79319, November 28, 

1980). In this notice EPA stated: 

There is really no scientific basis for any mathematical 

extrapolation model which relates carcinogen exposure to cancer 

risks at the extremely low levels of concentration that must be 

dealt with in evaluating the environmental hazards. For practical 

reasons, such low levels of risk cannot be measured directly either 

using animal experiments or epidemiologic studies. We must, 

therefore, depend on our current understanding of the mechanisms of 

carcinogens for guidance as to which risk model to use. At the 

present time, the dominant view of the carcinogenic process 

involves the concept that most agents which cause cancer also cause 

irreversible damage to DNA. This position is reflected by the fact 

that a very large proportion of agents which cause cancer are also 

mutagenic. There is reason to expect that the quanta1 type of 

biological response that is characteristic of mutagenesis is 

associated with a linear non-threshold dose-response relationship. 

Indeed, there is substantial evidence from mutagenesis studies with 

both ionizing radiation and with a wide variety of chemicals that 

this type of dose-response relationship is also consistent with the 
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relatively few epidemiological studies of cancer responses to 

specific agents that contain enough information to make the 

evaluation possible (e.g., radiation-induced leukemia, breast and 

thyroid cancer, skin cancer induced by aflatoxin in the diet). 

There is also some evidence from animal experiments that is 

consistent with the linear non-threshold hypothesis (e.g., liver 

tumors induced in mjce by 2-acetylaminofluorene in the large scale 

ED01 study at the National Center for Toxicological Research, and 

initiation stage of the the two-stage carcinogenesis model in the 

rat liver and mouse skin) (45 FR 79359). 

With regard to the need for epidemiologic study of the population 

residing in the vicinity of the coke-oven by-product recovery plants, it 

must be kept in mind that current methods are not sufficiently sensitive 

to detect a causal association between chronic, low-level benzene expo- 

sure and cancer. Such studies are complicated by a number of potentially 

confounding factors. These factors include genetic diversity, population 

changes and mobility, lack of consolidated medical records, lack of 

historical benzene exposure data over each individual's lifetime, 

community exposure to other carcinogens besides benzene, and the latency 

period of cancer. 

In the evaluation of benzene emissions from coke oven by-product 

recovery plants under Section 112 of the CAA, EPA has followed a policy 

in which the nature and relative magnitude of health hazards are a 

primary consideration. In the absence of scientific certainty, 

regulatory decisions must be made on the basis of the best information 

available. In the case of benzene, EPA has evaluated the potential 

adverse effects associated with human exposure based on the best 

scientific information currently available. For benzene, this is 

represented by the occupational epidemiologic studies demonstrating a 

causal association between exposure and leukemia. 

9.2 SELECTION OF RISK MODEL 

Comment: One commenter (IV-D-13) suggests that, in using HEM, and 

not the Industrial Source Complex (ISC) model, to estimate annual average 

ground level concentrations of benzene around coke-oven by-product 

recovery plants, EPA has underestimated exposure to the population living 
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near those facilities. The commenter alleges that EPA has admitted the 

model underestimated exposure from 200 to 300 percent in the benzene 

fugitive emission rulemaking. Therefore, the commenter states that risk 

to the most exposed individuals should be much higher. On the other 

hand, commenter IV-D-14 states that EPA's assumption in the item that 

individuals are exposed to the maximum annual ground-level concentration 

of benzene for 24 hours/day, 365 days/year for 70 years are unrealistic 

assumptions that lead to exaggerated risk calculations. 

Response: Commenter IV-D-13 (NRDC) raised these same concerns in a 

petition to the Administrator of EPA to reconsider four final benzene 

decisions as published in the Federal Register (49 FR 23478, 

June 6, 1984). The EPA responded to these concerns in EPA's response to 

the NRDC petition (50 FR 34144, August 23, 1985). The EPA reviewed 

NRDC's concerns about correcting the alleged bias in the assessment used 

in evaluating the benzene fugitive emission standard. In order to test 

the sensitivity of the regulatory decisions to changes in the exposure 

assessment, EPA recalculated the exposure assessment used in the benzene 

fugitive emission decision by increasing the ambient concentrations and, 

therefore, exposure by 300 percent. A factor of 300 percent was used 

because it is the upper limit to the alleged underestimation of exposure 

based on the analysis presented in Appendix C of the Benzene Fugitive 

Emissions Background Information for Promulgated Standards and detailed 

in Docket A-79-27, Item IV-B-18. After doing so, EPA concluded that the 

standard would not change based on the new exposure assessment. Yore- 

over, the HEM does not always predict lower concentrations than the IX; 

it is dependent on the source-specific assumptions. In addition, EPA 

does not know whether the ISC would be a better predictor of ambient 

benzene concentrations around coke by-product plants. Because of these 

considerations, EPA decided that this additional analysis for coke 

by-product plants was not warranted. 

The EPA recognizes that the assumption of continuous exposure to 

the maximum annual concentration over a 70-year lifetime may tend to 

overestimate the maximum individual lifetime risk. In addition, for coke 

by-product plants, the assumption that the plants operate continuously at 

full capacity for 70 years is likely to overestimate the risk. On the 
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other hand, some assumptions may tend to underestimate the risk. For 

example, there may be more susceptible subgroups than the population from 

which the unit risk estimate is derived. Such susceptibility can differ 

with infirmity, age, genetic composition, or immune-incompetancy. For 

these individuals, the cancer risk may be underestimated. The model 

assumes terrain is flat; for plants in complex terrain vJhere the surroun- 

ding topography is at higher elevation than the emission sources, the 

model may possibly underestimate maximum annual concentration. There- 

fore, overall the Agency believes the leukemia risk estimates are 

plausible, if conservative. 

9.3 UNIT RISK ESTIMATE 

Comment: Commenter IV-D-13 contends that the benzene unit risk 

estimate used in the 1984 proposal has not been updated since 1981 and, 

therefore, did not take into consideration recently published scientific 

reports on benzene carcinogenicity. The commenter maintains that such an 

update would increase the unit risk estimate 15 times. Therefore, EPA is 

underestimating risk to the population residing near coke by-product 

recover-y plants. 

Response: On October 17, 1984, the commenter (NRDC) petitioned the 

Administrator of the EPA to reconsider four final decisions regarding 

benzene emissions as published in a Federal Register notice on June 6, 

1984 (49 FR 23478). Of central relevance to the petition was the con- 

tention that the health risk assessment relied upon in June was outdated 

and that the risk estimate should be revised to reflect the most current 

literature on benzene carcinogenesis. The EPA agreed to a current review 

of the published literature and reevaluated the unit risk estimate for 

benzene accordingly. The methodology for the evaluating of the unit risk 

estimate is described in a document titled Interim Quantitative Cancer 

Risk Estimates Due to Inhalation of Renzene (Docket OAQPS 79-3[1], 

VIII-A-4) and is summarized in EPA's response to the NRDC petition 

(50 FR 34144, Alrgust 8, 1985). In the reevaluation of the unit risk 

estimate, EPA pooled the leukemia responses observed in the retrospective 

epidemiologic studies of rubber hydrochloride workers exposed to benzene 

(Rinsky et al. 1981) and chemical manufacturing workers exposed to 

benzene (Ott et al. 1978), then EPA computed a geometric mean of each 
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point risk estimate. The data were aggregated to encompass a range of 

plausible risks observed by independent investigators of benzene exposure 

in different occupational settings. The leukemia incidence observed 5n a 

third epidemiologic study (Yang et al. 1983) of benzene exposure in 

chemical manufacturing was used as a comparison to the computed risk 

estimates of the pooled studies. The resulting ratio between these two 

sets of data was used to adjust the computed mean estimate. Rased on 

these calculations, the unit risk estimate (the probability of an 

individual contracting leukemia after a lifetime exposure to a benzene 

concentration of one part benzene per million parts air) was revised 

upwards from O.O223/ppm (5.9 x loo6 per pg/m3) to O.O%/ppm (8.0 x lV6 

per pg/m3). The revised estimate represents a l-/-percent increase in the 

estimate used in the June 1984 decisions. 

The significant gap between EPA's revised risk estimate (a 

170percent increase) and the fifteenfold increase recommended by NRDC 

results from a major policy difference on the appropriate use of animal 

versus human data. The increase advocated by NRDC is obtained by relying 

exclusively on the incidence of preputial gland tumors of male RriC3F mice 

Although the results of an animal bioassays have been considered in the 

Agency's reevaluation, EPA believes that the unit risk estimate for 

inhalation of benzene is appropriately based on the principal epidemio- 

logic studies because these studies are of recognized quality and have 

the greatest relevance in the estimation of health risks for the general 

population. Well-conducted epidemiologic studies provide direct evidence 

of a causal link between the chronic exposure to benzene and leukemia. 

This direct evidence precludes the biological uncertainties inherent in 

extrapolating animal data to humans. Given the wide range of levels of 

benzene exposures and durations of exposure, the epidemiologic studies 

showed a threefold to twentyfold increase in risk of leukemia above 

individuals not exposed to benzene. These findings present unequivocal 

evidence that chronic inhalation of benzene causes leukemia in humans and 

therefore falls within the criteria of EPA's current guidelines for 

carcinogen risk assessment (51 FR 33992, September 24, 1986). Although a 

clear dose-response association between carcinoma and benzene exposure 

was demonstrated in rodent bioassays, the EPA believes that human data, 
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when available, should be the principal factor in the derivation of a unit 

cancer risk estimate. In the case of benzene, EPA believes that the 

animal data are appropriately used qualitatively to buttress the 

conclusion regarding benzene's carcinogenicity. 

9.4 DERIVATION OF UNIT RISK ESTIMATE 

Comment: One commenter (IV-D-14) expresses the opinion that the 

benzene unit risk estimate overstates the true risk by at least one order 

of magnitude. Moreover, a minor adjustment of 17 percent in the unit risk 

estimate published in the June 6, 1984, Federal Register notice as 

response to public comments on the listing of benzene (49 FR 23478) did 

not adequately respond to the criticisms made during the maleic anhydride 

proceeding. According to the commenter, the principal criticism not 

addressed concerned the inclusion of the Ott et al. 1978 study in the 

derivation of the unit risk estimate. The commenter maintains that the 

study should not have been used because the leukemia incidence was small, 

and there was a likelihood of exposure to other chemicals; In addition, 

the commenter feels that EPA inappropriately reclassified one of the 

deaths in the Ott study as myelogenous leukemia even though the cause of 

death on the death certificate was listed as pneumonia. 

Response: The EPA has previously responded to these concerns in the 

response to public comments concerning the regulation of benzene as a 

hazardous air pollutant (49 FR 23478, June 6, 1984). Although EPA does 

not view the Ott et al. (1978) study, taken alone, as conclusive evidence 

of an association between low level (2 to 9 ppm) occupational exposure to 

benzene and leukemia, the Agency believes that this work, combined with 

other findings in the published benzene health literature, serves to 

reinforce the public health concerns regarding benzene exposure. Ott et 

al. observed 3 cases of leukemia in a cohort of 594 chemical workers when 

only 0.8 case was expected. This represents an excess risk of leukemia of 

3.75. The EPA does not believe that omitting from the study the 

individual who suffered from leukemia but died of pneumonia would be an 

appropriate change. In view of the recognized causal relationship between 

benzene and nonlymphatic leukemias, EPA believes that a case of 

myelogenous leukemia such as this, if documented, should not be ignored. 
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The EPA does not view the extent of confounding exposures in the Ott 

et al. study as severe. The authors did exclude from their analysis 

persons known to have been exposed to levels of arsenicals, vinyl 

chloride, and asbestos, all of which have been associated with human 

cancer. This exclusion eliminated 53 persons from consideration 

including one leukemia victim. The remaining substances, which include 

the suspect carcinogen vinylidene chloride, have not been shown to be 

associated with a leukemia risk in either man or animals. Thus, 

inclusion of such exposed individuals in the cohort wor~ld not be likely 

to affect the target endpoint for benzene exposure (leukemia) in terms of 

increased risk. 

9.5 COMPARATIVE RISK FROM GASOLINE MARKETING 

Comment: Several commenters argue that benzene emissions from 

sources other than coke-oven by-product recovery plants present a greater 

risk to exposed populations and, therefore, should warrant the full 

resources of EPA (IV-D-10, IV-D-12, IV-D-17). T,hey argue that gasolirle 

service stations and other segments of the gasoline marketing industry 

present far greater risk to residents living near those facilities than 

do coke-oven by-product recovery plants. 

Response: The EPA agrees that there are sources of benzene 

emissions into the ambient air other than coke oven by-product recovery 

plants. The EPA has evaluated many of the industrial sources of benzene 

(49 FR 23558, June 6, 1984). In addition, the EPA has concluded an 

extensive analysis of benzene and gasoline vapor emissions from the 

gasoline marketing industry, such as service stations, vehicle 

refueling operations, bulk plants, and bulk terminals. On August 19, 

1987, the EPA Administrator issued a notice of proposed rulemaking to 

control refueling emissions from gasoline-fueled light duty vehicles, and 

to control the volatility of gasoline (52 FR 31162). These proposed 

standards will help protect the general public from the risk of cancer 

due to exposure to benzene, a component of gasoline vapor, and to 

evaporative gasoline as a whole. This proposal is estimated to reduce 

benzene emissions from gasoline refueling by about 90 percent from 

uncontrolled levels. 
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As described in the preamble to the revised proposed standard, the 

Administrator determined that control of benzene emissions from coke 

by-product reco'lery plants is warranted to protect the public health with 

an ample margin of safety. 

9.6 COMPARATIVE RISK F/-WI OTHER SOURCES 

Comment: A comrnenter (IV-D-14) states that the risk to benzene 

exposure from coke by-product plants does not seem high when compared to 

other risks that are accepted as commonplace in society. The commenter 

suggests that the average leukemia risk for the entire population 

exposed to benzene emissions from these facilities is 7 x log8 (or 7 in 

100,000,000). Examples of commonly accepted risk were given, e.g., 

smoking one pack of cigarettes per day is a risk of cancer of 5 x 1W3. 

Response: The EPA does not average the maximum individual lifetime 

cancer risk calculations, but it assumes an aggregate of risk to the 

population residing within a radius of 50 km around coke by-product 

plants. Aggregate risk is a summation of all the risks to people 

estimated to be living within the 50 km radius of the facility. The 

aggregate risk is expressed as incidences of cancer among all of the 

exposed population after 70 years of continuous exposure to predicted 

ambient concentrations of benzene emitted from the facilities; for 

convenience, the total is often divided by 70 and expressed as cancer 

cases per year. On the other hand, maximum lifetime risk reflects the 

probability of contracting cancer to those individuals exposed 

continuously to the estimated maximum ambient air concentration of 

benzene for 70 years. The nationwide risk to the exposed population 

residing near coke by-product recovery plants due to the plant emissions 

has been calculated to be about 3 cases of leukemia per year. The 

maximum lifetime risk is estimated to be 6 x W3. 

The EPA does recognize that most human activities and events 

involve some degree of inevitable risk. However, the Administrator has 

judged that quantitative estimates of the risk from other activities 

should not be used as quantitative benchmarks for making decisions on 

hazardous air pollutants. 
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9.7 SELECTION OF BENZENE VS. POM 

Comment: One commenter (IV-D-7) suggests that polycyclic organic 

matter (POM) compounds result in a higher health risk than benzene 

emissions, and that EPA has not chosen to regulate PQM emissions. 

Response: The Agency examined the information regarding benzene and 

POM as two different cases. The POM decision by EPA was based on several 

factors, including the great uncertainty as to the magnitude of the cancer 

risk to the public, the fact that many POM source categories are being 

controlled under programs to attain and maintain the national ambient air 

quality standard (NAAQS) for particulate matter, and difficulties in 

devising control programs for source categories not well-regulated (e.g., 

existing woodstoves, forest fires, and agricultural burning). The EPA 

concluded that a more appropriate regulatory strategy would be to regulate 

specific POM source categories (e.g., coke oven emissions, new woodstoves, 

and diesel cars and trucks). 

9.8 CONSIDERATION OF OTHER HEALTH EFFECTS 

Comment: Commenter IV-D-13 states that EPA's health impact analysis 

based on "cost-benefit" is flawed because: (1) the analysis includes only 

one of benzene's hazardous effects (leukemia), (2) EPA has ignored data 

showing public health danger greater in degree and broader in kind than 

included in the risk assessment, and (3) the assessment makes no attempt to 

account for concurrent control of other suspected carcinogens (e.g., 

toluene and xylenes). 

Response: The EPA does recognize there are other health effects 

associated with human exposure to benzene. These effects are summarized 

in a recent review of the health literature by the Occupational Safety 

and Health Administration (OSHA) (52 FR 34460, September 11, 1987). The 

toxic effects of benzene on the hematopoietic system include not only 

myelogenous leukemia, but also aplastic anemia. Aplastic anemia is a 

rare, and often fatal, disorder characterized by cytopenia in the 

peripheral blood and in the bone marrow. Aplastic anemia is known to 

progress into leukemia, and both diseases are thought to occur as a 

result of a common pathogenic mechanism. Benzene has been associated 

with chromosomal damage in the circulating lymphocytes of exposed 
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workers. Many iytogenetic agents are known to cause cancer in humans, 

e.g. 9 vinyl chloride, arsenic, and ionizing radiation. Therefore, the 

chromosomal aberrations seen in workers exposed to benzene should be 

regarded as a serious consequence of exposure. Benzene exposure has also 

been causally linked with multiple myeloma, various forms of lymphoma, 

and other types of cancer. However, most of the observed cancers were 

not suitable for quantitative risk assessment because of statistical 

deficiencies in the observed data, i.e., the cancer incidence did not 

achieve statistical significance, the relative risk of the specific 

cancer could not be numerically quantified, or exposure only to benzene 

was not identified in the studies. On the other hand, the causal 

association between benzene exposur e and leukemia is a strong statistical 

association, and it provides the most appropriate basis for estimating 

the population risk of cancer through the use of quantitative risk 

assessment. The EPA does recognize, however, that the exclusion of other 

rates of disease associated with benzene exposure may potentially under- 

estimate the risk, but EPA resorted to 11sing those studies having the 

highest degree of statistical confidence, demonstrating a strong associa- 

tion between leukemia and human exposure, in the derivation of an estimate 

of carcinogenic potency. 

A commenter also pointed out that EPA's analysis of population risk 

from coke by-product recovery plant emissions was weakened by not 

including other carcinogens, e.g., toluene and xylenes, in the evaluation. 

The Agency has reviewed the scientific literature regarding the 

carcinogenicity of toluene and xylenes, and has determined that there is 

insufficient evidence to classify the carcinogenic potential of these 

compounds [Health and Environmental Effects Profile for Xylenes (o-,m-,p-), 

EPA Environmental Criteria and Assessment Office, Docket A-79-16, Docket 

Item No. IV-A-7 and Assessment of Toluene as a Potentially Toxic 4ir 

Pollutant, 49 FR 22195, Docket A-79-16, Docket Item No. IV-I-41. The EPA 

has reasonably good data characterizing the magnitude of benzene emissions 

from the source category. Other specific pollutants that may be 

carcinogenic to humans have not been evaluated in the emissions. 

Simultaneous exposure to several chemical carcinogens is a frequent 

occurrence in the environment, and EPA is committed to toxicological 

research in the health risks posed to exposure of complex mixtures. The 
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ability to predict how the total mixture of toxicants may interact must 

be based on an understanding of the biological mechanisms involved in 

such interactions. With regard to toluene, EPA has reviewed and evaluated 

the current information on health effects, and has determined that ambient 

air concentrations of toluene do not pose a significant risk to public 

health and that it is not currently necessary to regulate toluene under 

the Clean Air Act (49 FR 22195, May 25, 1984). In the public notice it 

was made clear that EPA is aware of additional animal testing that is 

under way to investigate the potential carcinogenicity of toluene, and 

that further assessment and review of toluene will occur upon completion 

of these studies. The potential noncarcinogenic health effec%s associated 

with xylenes are currently under evaluation, and EPA has not yet reached a 

decision on this pollutant. The EPA in the reproposal of this standard is 

only focusing on the emission of benzene. However, EPA believes that 

control and reduction of benzene emissions from coke by-product recovery 

plants will have the added benefit of controlling and reducing other VOC's 

that may'also be present in the emissions. L 

9.9 ANCILLARY COMMENTS 

Comment: As an attachment to their comments on the proposed 

regulation, commenter IV-D-13 (NRDC) included their petition to EPA for 

reconsideration of four final benzene decisions. These benzene decisions 

were the withdrawal of proposed national emission standards for benzene 

storage vessels, maleic anhydride plants, and ethylbenzenelstyrene plants 

(49 FR 23478, June 6, 1984), and the promulgation of standards for 

benzene fugitive emissions (49 FR 23512 (June 6, 1984). To complete the 

record for this rulemaking, commenter IV-D-18 submitted supplemental 

comments on behalf of AISI. They comprise the responses to the NRDC 

petition that were submitted to EPA by the American Petroleum Institute 

(API) and the Chemical Manufacturers Association (CMA). 

Response: The EPA responded to the NRDC's petition for 

reconsideration on August 23, 1985 (50 FR 34144). Included in that 

notice were EPA's responses to API’s and CMA's sumittals. Therefore, 

EPA's response is not repeated here. 
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10. EQUIPMENT LEAK DETECTION AND REPAIR 

10.1 DETERMINE EMISSIONS OVER BACKGROUND LEVELS 

Comment: Commenter IV-D-9 asks, "What is the background level for 

proposed standards of 500 ppm above background?" 

Response: Section 4.3.2 of Method 21 (48 FR 37598, August 18, 1983, 

Docket Item IV-I-l) describes the procedure for determining the presence 

of emissions over background levels. Accordingly, the local ambient con- 

centration around the source (i.e., background) is determined by moving 

the probe inlet randomly upwind and downwind at a distance of 1 to 2 

meters (m) from the source. If an interference exists with this deter- 

mination because of a nearby emission or leak, the local ambient concen- 

tration may be determined at distances closer to the source [but not 

closer than 25 centimeters (cm)]. The probe inlet is then moved to the 

surface of the source to determine the concentration. (This procedure is 

described in Section 4.3.1 of the Method.) The difference between these 

concentrations determines whether there are no detectable emissions 

(i.e., no more than 500 ppm above background). 

10.2 COMPLIANCE WITH LEAK DETECTION AND REPAIR PROGRAM 

Comment: Commenter IV-D-16 recommends that the regulations state 

specifically that a leak (a reading over 10,000 ppm) is a violation when 

documented during a compliance inspection. According to the commenter, 

the 1984 proposed rule provides no assurance that a component is actually 

inspected, reported, or repaired because this information could easily be 

fabricated. Also, enforcement action is unlikely because EPA must prove 

that inspection, reporting, or recordkeeping requirements were not met. 

According to the commenter, only such a direct enforcement mechanism will 

provide incentive for diligent, reliable inspections; without this 
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change, the commenter considers the recordkeeping and reporting provi- 

sions to be only industry "self-enforcement" rules. 

Response: Sealings and packings inherently leak; only the use of 

leakless equipment can prevent occasional leakage. Because an occasional 

leak cannot be prevented without the use of leakless equipment, EPA cannot 

accept the commenter's suggestion that a leak (a reading over 10,000 ppm) 

should be considered a violation when documented during a compliance 

inspection. Instead, the compliance burden has been placed on the owner 

or operator to repair leaks as soon as possible after their detection. 

The commenter asserts that enforcement is unlikely because it must 

be proven that recordkeeping and reporting requirements were not met or 

that the leaking component was not repaired. The EPA disagrees. The 

regulation states that compliance will be determined by review of 

records, reports, performance test results, or inspections. Ry comparing 

records and reports of plant performance to the actual sources during an 

onsite inspection, enforcement personnel will be able to detect 

unrepaired sources, unsubstantiated records regarding delayed repair, 

falsified records, and a lack of records or reports. Under these 

standards, the records and reports (or lack thereof) provide usable 

evidence of a violation, and enforcement action is likely. Although the 

recordkeeping and reporting requirements, coupled with onsite inspections, 

are the only measures to determine compliance, EPA believes these 

provisions are adequate to ensure diligent monitoring and repair of leaks 

by plant personnel and effective enforcement by EPA. 

10.3 DEFINITION OF EQUIPMENT LEAK 

Comment: Commenter IV-D-13 requests that EPA reconsider changing 

the definition of an equipment "leak" from 10,000 parts per million 

volume (ppmv) to 1,000 ppmv or to the highest level at which EPA can 

demonstrate, wi%h data, that directed maintenance does not result in net 

emission reductions. The commenter remarks that emissions from equipment 

leaking at rates below 10,000 ppmv are substantial: about 13 percent of 

total emissions from pumps, 2 percent of total emissions from valves in 
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gas service, 16 percent of emissions from valves in liquid service, and 

16 percent of total emissions from compressors, according to the BID for 

proposed national emission standards for benzene fugitive emissions 

(EPA-450/3-800U32a). The commenter NRDC states that data from a study on 

"directed maintenance"* summarized in the BID for the proposed new source 

performance standards (NSPS) for equipment leaks at petroleum refineries 

(Docket Item 11-A-43) contradict its position that a lower definition 

would not reduce emissions. In this study, EPA tested the performance of 

both undirected and directed maintenance on valves with initial leak 

rates less than 10,000 ppmv. The EPA found that with directed maintenance 

there was a net reduction of 85.2 percent emissions. 

Response: The EPA's rationale for selecting the lO,OOO-ppmv leak 

definition has been discussed in the promulgation BID's for VOC fugitive 

emissions, in the proposal preamble for this rule, and in the rulemakings 

for the synthetic organic chemicals maufacturing industry (SOCMI) 

(Docket Item IV-A-2), petroleum refinery fugitive emissions (Docket Item 

IV-A-3), and benzene fugitive emissions (Docket Item IV-A-l). 

The key criterion for selecting a leak definition is the mass emis- 

sion reduction demonstrated to be achievable. The EPA has not concluded 

that a lower leak definition is demonstrated. A net increase in mass 

emissions might result if higher concentration levels result from 

attempts to repair a valve with a screening value between 1,000 and 

10,000 ppmv. Although many leaks can be repaired successfully at 

concentrations less than 1,000 ppmv, even one valve repair failure may 

offset many successful valve repairs. Most data on leak repair effective- 

ness have applied 10,000 ppm as the leak definition and therefore do not 

indicate the effectiveness of repair for leak definitions between 1,000 

and 10,000 ppm. Even though data between these values are available, 

they are not sufficient to support a leak definition below 10,000 ppm. 

As the commenter noted, although there is some evidence that directed 

*In/directed maintenance" efforts, the tightening of the packin 
monitored simultaneously and is cQntinued only to the extent tha 

is 

reduces emissions. 
2 it 

as ti 
In contrast 

? 

undirected" repair means repairs such 
htening valve packings without simultaneously monitoring the result 

to de ermine if the repair is increasing or decreasing emissions. 
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maintenance is more effective, available data are insufficient to serve 

as a basis for requiring directed maintenance for all sources. 

A leak definition is an indicator of whether a source is emitting 

benzene in quantities large enough to warrant repairs. Certainly, a leak 

definition of 10,000 ppmv accomplishes this goal. About 10 percent of 

all valves (leaking and nonleaking) contribute about 90 percent or more 

of the emissions from valves. At a leak definition of 10,000 ppmv, 

approximately 90 percent or more of the leaking valves would be detected, 

based on testing in refineries and chemical plants (Docket A-80-44, 

Docket Items II-A-30 and 11-A-34). Most seals on pumps and exhausters 

leak to a certain extent while operating normally, compared to valves 

that generally have no leakage. When the seal wears over time, the 

concentration and emission rate increase. Properly designed, installed, 

and operated seals have low instrument meter readings, and seals that 

have worn out or failed have readings generally greater than 10,000 ppmv. 

Over 90 percent of emissions from exhauster seals and pump seals in light 

liquid service are from sources with instrument readings greater than or 

equal to 10,000 ppmv. 

The EPA believes that there is only a small potential emission 

reduction for sources having benzene concentrations between 1,000 and 

10,000 ppmv. Therefore, using a lower leak definition would not increase 

emission reductions significantly, even if EPA judged that repair was 

effective for leaks of 1,000 ppmv. In the proposal BID for the petroleum 

refinery fugitive emissions NSPS (Docket Item 11-A-43, p. 4-8), there is 

a comparison of the percentage of total mass emissions affected by 

selecting a lO,OOO-ppmv leak definition over a l,OOO-ppmv leak definition. r 

These percentages represent maximum theoretical emission reductions that 

could be expected if the sources were instantaneously repaired to a zero 

leak rate and no new leaks occurred. For pump seals in liquid service and 

compressor seals (similar to exhausters in coke by-product plants), the 

estimated decrease is only 6 to 7 percent; for valves in gas service, it 

is only 1 percent. This small potential decrease in emissions may be 

offset by attempting to repair sources with low leaks. 
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In summary, EPA does not disagree with NRDC that additional emission 

reductions potentially could be achieved by reducing the leak definition 

from 10,000 to 1,000 ppmv. However, EPA has concluded that 10,000 ppmv 

is a demonstrated and effective leak definition (i.e., there are large 

enough emissions that repair can be accomplished with reasonable costs), 

but has not concluded that 1,000 ppmv is a demonstrated leak definition. 

Until EPA has adequate data to support the repair potential associated 

with leak definitions such as 1,000 ppmv, EPA is selecting the clearly 

demonstrated leak definition of 10,000 ppmv instead of a lower level. 

10.4 ON-LINE VALVE REPAIR 

Comment: Commenter IV-O-13 refers to the 1984 proposal BID 

discussion indicating that on-line repair of valves by drilling into the 

valve housing and injecting a sealing compound is growing in acceptance, 

especially because of safety concerns. The commenter states that this 

discussion means the practice has been demonstrated and should be 

required in the final standards. 

Response: The EPA does not agree that acknowledging a promising 

repair method must be interpreted as meaning "demonstrated" within the 

context of the CAA, or that acknowledgment alone constitutes sufficient 

justification for a regulatory requirement. The 1984 proposal BID does 

state on page 4-52 that drilling into the valve housing and injecting a 

sealing compound is a practice "growing in acceptance" for the on-line 

repair of valves. Although the term "growing in acceptance" can be 

interpreted to mean that the practice has been reported as one repair 

method, the phrase also implies reluctance by plant owners and operators 

to use the technique. This hesitancy would be due, in part, to factors 

such as the type and location of the valve or the nature of the leak. 

For example, plant personnel may prefer to tighten the packing gland 

rather than drill into the housing of a critical valve containing a 

potentially explosive mixture. Or, as discussed in the preamble to the 

1984 proposed rules (49 FR 23533), the valve (or the leak) may require 

removal or isolation. Also, this repair approach cannot be used on 

control valves or other block valves that are frequently operated because 

the valve would then be destroyed and must be replaced. Because of 
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uncertainties regarding the applicability of this method to the different 

types of valves and varying repair conditions, this technique cannot be 

considered fully demonstrated at this time. 

Also, the long-term practicability and cost effectiveness of this 

method are unknown. Depending on the valve and other factors, this 

approach may be no more than a temporary repair until the next unit 

shutdown. Without such information, the technique cannot be (and was 

not) evaluated as the basis of the standards and a potential regulatory 

requirement. 

Even if the practice were fully demonstrated and its long-term 

practicability and costs were known and deemed superior, an ensuing 

regulatory requirement still might not be appropriate. The leak 

detection and repair program places the regulatory burden on plant owners 

and operators to detect and repair leaks as they occur. Unless a shut- 

down is required, all valves must be repaired. A repair period of 5 to 

15 days has been provided to allow plant owners or operators the flexi- 

bility necessary for efficient handling of repair tasks while mai+ 

taining an effective emission reduction. To provide this flexibility, 

the standards do not dictate any single repair method--only the repair; 

delays are allowed only under limited circumstances. If any plant owner 

or operator chooses to apply this method, it is certainly not precluded 

under the standards. To require this method for all valves, however, 

would be premature and unwarranted. 

10.5 EQUIPMENT LEAK REPAIR PER100 

Comment: Commenter IV-D-13 recommends that the repair period for 

equipment leaks be 24 hours for the first attempt (rather than 5 days, as 

proposed), with completion within 5 days as opposed to 15 days. The 

commenter suggests that the shorter timeframe is adequate because moni- 

toring personnel should be accompanied by workers prepared to fix any 

leak upon detection or immediately afterwards. 

Response: The EPA's justification for proposing the 5-day first- 

attempt-at-repair interval and the 15-day repair period for pumps, 

valves, and exhausters was described in the preamble to the 1984 

proposed rule at 49 FR 23541. 
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The selected repair intervals provide maximum effectiveness of the 

leak detection and repair program by requiring expeditious emission 

reduction, while allowing the owner or operator the time to maintain a 

reasonable overall maintenance schedule for the plant. 

During development of the standards already promulgated for equip- 

ment leaks in refineries and chemical plants, EPA personnel made a con- 

certed effort to investigate and gain knowledge of the industry main- 

tenance practices. In EPA's technical judgment, an initial attempt at 

repair within 5 days is ample for all simple field repairs. A 240hour 

period following leak detection is often not long enough to allow main- 

tenance personnel to identify the cause of a leak and then to attempt 

repair. Although plants could schedule repair personnel to accompany the 

monitoring team in advance of monitoring, emergency situations or criti- 

cal equipment problems could easily postpone these arrangements. Al- 

though some or perhaps even most repairs can be made within 24 hours, it 

is not practical to require an attempt to repair all equipment within 24 

hours. The EPA has not been able to distinguish between equipment that 

could and could not always be repaired within 24 hours. In addition, 

with the commenter's approach, repair crews would spend much of their 

time on an inspection with few needed repairs. The costs of this 

approach have not been estimated by EPA because it is not practical. 

Furthermore, the owner or operator has an incentive to repair leaks as 

quickly as possible to prevent additional product losses. 

A 15.day repair interval provides time for isolating leaking 

equipment for other than simple field repairs. A 5-day interval, as 

suggested by NRQC, however, could cause scheduling problems in repairing 

valves that are not conducive to simple field repair and that may require 

removal from the process for repair. A 150day interval provides the 

owner or operator with enough time for determining precisely which spare 

parts are needed and sufficient time for reasonably scheduling repair. 

In addition, a 150day repair interval allows more efficient handling of 

more complex repair tasks while maintaining an effective reduction in 

equipment leaks. Again, the owner or operator has an incentive to repair 

leaks promptly. 
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The commenter's suggestion that leaks can be detected and repaired 

within a shorter timeframe if repair workers accompany monitoring per- 

sonnel may be helpful for plants able to make such arrangements. 

10.6 DELAY OF REPAIR 

Comment: Commenter IV-D-13 recommends that the proposed provisions 

for delay of repair beyond a unit shutdown be tightened to prevent 

abuses. The ccmmenter suggests that it is possible under the proposed 

rules to claim lack of equipment in stock as a reason to delay when 

"there was in fact plenty of time to antic 

Response: The delay of repair provis 

is necessary to ensure technical achievabi 

Delay of repair beyond a unit shutdown is 

1 

n 

pate stock needs." 

ons included in the standards 

ity and reasonable costs. 

ot allowed for any types of 

equipment other than valves. Spare parts for valves (e.g., packing gland 

bolts and valve packing materials) can be stocked so all leaks that 

cannot be repaired without a process unit shutdown can be repaired 

during the shutdown. In a few instances, however, the entire valve 

assembly may require replacement. The standards address this situation 

by allowing delay of repair beyond a process unit shutdown only if the 

owner or operator can demonstrate that a sufficient stock of spare valve 

parts has been maintained and that the supplies had been depleted. If an 

owner or operator has sufficient time to obtain a piece of equipment, he 

or she could not reasonably claim a delay of repair as a result of lack 

of equipment. 

10.7 ALTERNATUE STANDARD FOR VALVES 

Comment: Commenter IV-D-13 stdtJes that the proposed alternative 

performance standard for leaking valves should be 1 percent rather than 2 

percent. According to the commenter, the allowance of 2 percent leaking 

valves will result in an average leak rate well over 1 percent. The 

commenter believes it inappropriate for EPA and the public to bear all 

the risk of statistical sampling error. 

Response: The alternative standards for valves were provided for 

owners and operators of units exhibiting low leak frequencies because the 

cost effectiveness of monthly/quarterly leak detection and repair becomes 
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unreasonable at low leak frequencies. The Z-percent limit is intended to 

be used as an upper limit for determining compliance with the alternative 

standards. If a process unit is subject to and exceeds the 2-percent 

limit, the unit does not comply with the standard and is subject to 

enforcement actions. The EPA believes that enforcement action should be 

taken when noncompliance is supported by the facts. Thus, because the 

2-percent limit accounts for the uncertainty in setting this numerical 

emission limit, EPA can proceed with enforcement action clearly supported 

by the facts. Although there is a regulatory difference between a 

2-percent and a l-percent limit, there is no significant practical 

difference to either plant owners and operators or to EPA between limits 

of 1 percent or 2 percent of valves leaking. An owner or operator of a 

process unit would implement the same control measures to comply with the 

alternative valve standard whether the limit were set at 1 or 2 percent. 

The NRDC implies that the 2-percent limit is set in industry's favor; in 

a practical sense, however, there is little difference in terms of 

eaking when maximum limits and averages are compared. 

cal process unit with about 105 valves in service is 

more than 2 valves leaking out of the control at the 

imit. A l-percent limit would allow no more than one 

work practices and equipment used to achieve a rate 

numbers of valves 

For example, a typ 

allowed to have no 

2-percent maximum 

valve leaking. Th 

1 

e 

of 2 valves leaking out of 105 valves in a process unit at any one time 

are the ones that would be used to achieve a l-percent limit. 

10.8 EXEMPTION FOR DIFFICULT-TO-MONITOR VALVES 

Comment: Commenter IV-D-13 states that the exemption for difficult- 

to-monitor valves is not warranted. Valves above 2 m, according to the 

commenter, can be reached by a sampling probe on a boom or by a mobile 

"cherry picker." 

Response: The EPA disagrees that the exemption for difficult-to- 

monitor valves is unreasonable. The intent of the standards is to 

monitor valves that can be reached with the portable ladders or with 

existing supports such as platforms and fixed ladders. A valve only may 

be exempted from monthly monitoring, provided: (1) the plant owner or 

operator demonstrates that the valve cannot be monitored without 
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elevating monitoring personnel more than '2 m above a support surface, 

(2) the valve is in an existing process unit, and (3) the plant owner or 

operator follows a written plan requiring monitoring at least once per 

year. 

The EPA compared the cost effectiveness of scaffolding to annual, 

quarterly, and monthly monitoring of difficult-to-monitor valves in petro- 

leum refineries (see Docket Item IV-B-4). Based on this analysis, 

EPA found the costs of using scaffolding for annual monitoring of benzene 

emissions from difficult-to-monitor valves to be reasonable compared to 

similar costs for monthly and quarterly programs. These costs were 

estimated as the base cost for monitoring and maintenance for readily 

accessible valves plus the additional labor cost for scaffolding. NO 

purchase cost of 'scaffolding was included because the plant was assumed 

to have purchased this equipment for maintenance. However, the previous 

purchase of a sampling probe on a boom or a mobile cherry picker cannot 

be assumed. Consequently, these purchase costs would result in even 

higher costs for each difficult-to-monitor valve. Some valves may be 

located in plant areas that are not accessible for repair work using a 

mobile cherry picker or a sampling probe on a boom. 

Other cost and technical problems are associated with use of a 

mobile cherry picker or sampling probe on a boom for monitoring. In 

general, few leaking difficult-to-monitor valves are expected at a 

typical by-product plant. Although some valves may be located in groups 

(e.g., elevated pipe racks), others may be scattered throughout the 

plant. The additional labor required for driving, scheduling, and 

transporting the vehicle from valve to valve would further increase the 

costs previously discussed. 

The EPA considers impractical NRDC's suggestion for use of a 

sampling probe on a boom because it lacks the precision necessary for 

effective monitoring. The monitoring team would not be able to move the 

probe around the leaking valve stem or as close as possible to other 

potential leak interfaces, as required by the standard. Considering the 

high cost and the technical infeasibility, EPA considers that no benefits 

would be achieved by this approach. 
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10.9 ALTERNATIVE STANDARD FOR OPEN-ENDED VALVES OR LINES 

Comment: Commenter IV-D-14 suggests that an alternative standard of 

no detectable leaks (10,ouU ppm) be considered for open-ended valves or 

lines in lieu of the proposed equipment requirement of a cap or plug. 

This alternative, coupled with monthly monitoring, would satisfy the EPA 

goal of leak prevention. 

Response: The standards would require open-ended valves and lines 

to be equipped with a cap, plug, blind flange, or a second valve depend- 

ing on the individual application. If a second valve is used, the up- 

stream valve must be cleared first before the downstream valve is closed 

to prevent process fluid from being trapped between the valves. The 

standards would also allow a bleed valve or line in a double block and 

bleed system to remain open when the line between the two block valves is 

vented. The bleed valve must be capped, however, when not opened. This 

provision is intended to avoid plugging out-of-service bleed valves in a 

block and bleed system. These equipment and operational requirements 

will reduce uncontrolled benzene and VOC emissions from open-ended valves 

or lines by 100 percent. 

The commenter suggests an alternative standard of no detectable 

leaks, with applicable leak detection and repair (LDAR) requirements. 

Application of a cap, plug, blind flange, or second valve is the only 

effective method available for reducing or eliminating emissions from 

open-ended valves or lines. In EPA's judgment, this equipment still would 

be necessary to meet the repair requirements of the LDAR program, even 

with a leak definition of 10,000 ppm. However, plant owners or operators 

would continue to bear the additional cost of monthly monitoring. 

The LDAR program, with a leak definition of 10,000 ppm, should not 

be confused with a no detectable emission limit. Plants subject to a 

no detectable emission limit would be required to conduct an annual 

performance test for each open-ended valve and line. The plant would be 

out of compliance if emissions from any of the sources exceeded 500 ppm 

above background, as measured by Reference Method 21. Again, use of a 

cap, plug, blind flange, or second valve still would be needed to ensure 

compliance. Additional costs also should be anticipated for the record- 

keeping and reporting requirements associated with performance testing. 
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Although this approach does not seem reasonable because it would require 

the same controls at additional cost, the owner or operator could apply 

to use this method as an alternative means of compliance with the 

standard. 
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11. RECORDKEEPING AND REPORTING 

11.1 ALTERNATIVE MONITORING AND RECORDKEEPING 

Comment: Commenter IV-D-9 asks if monitoring and recordkeeping 

requirements can be modified if a technology better than that required by 

the standard is used. 

Response: Section 61.136 of the standards describes the procedures 

for obtaining EPA approval of alternative means of emission reduction 

that are equivalent to or better than the equipment, design, operational, 

or work practice standards required by the standard. Provisions are 

included that allow EPA to include requirements necessary to ensure 

proper operation and maintenance. Consequently, if an owner or operator 

applies for use of an alternative means of emission limitation, EPA would 

consider requiring monitoring, recordkeeping, and reporting requirements 

appropriate for the alternative on a case-by-case basis. 

11.2 RETENTION PERIOD FOR RECORDS AND REPORTS 

Comment: Commenter IV-D-13 argues that records and reports should 

be maintained permanently (or for a minimum of 5 years) because of the 

availability of automated data systems. If audits or inspections occur 

only once every 1 or 2 years, it is important to have available complete 

records for more than 2 years. 

Response: The Office of Management and Budget (OMB) implementation 

of the Paperwork Reduction Act of 1980 (PL-511) specifies 3 years as a 

limit beyond which it becomes burdensome for plant owners and operators 

to keep records other than health, medical, or tax records. The EPA 

selected the Z-year period based on considerable enforcement experience. 

The &year limit, although less than that allowed by OMB, applies to 

significantly detailed plant records that would help enforcement personnel 
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assess compliance with the standards. The EPA considers the burden 

associated with these records to be reasonable for the Z-year period. 

However, EPA does not agree with the commenter that, if EPA audits a 

plant less frequently than once every 1 or 2 years, EPA would not be able 

to ensure compliance with the standard. Once every 2 years is frequent 

enough to review and determine compliance for most owners or operators 

affected by the standard. Thus, it would not be necessary for a plant to 

keep records longer than 2 years. For these reasons, EPA believes that 

it is not necessary to require that owners and operators retain records 

longer than a Z-year period. Permanent retention by automated data 

systems was not considered necessary for effective enforcement. 

11.3 ENFORCEMENT BASED ON RECORDS AND REPORTS FOR EQUIPMENT LEAKS 

Comment: Commenter IV-D-13 states that the recordkeeping and 

reporting requirements are not strong enough for effective enforcement. 

In support, the commenter cites the failure of the proposed rules to 

require identifying tags for leaking equipment to facilitate identifi- 

cation of "repeat offenders" and the failure of the rules to require 

reporting of the specific identity of leaking equipment--only totals. 

Response: Tagging is not specifically required by the standard, but 

the standard does require some form of weatherproof and readily visible 

identification that would enable plant personnel or EPA inspectors to 

locate leaking sources readily. Tagging is a useful method of identifi- 

cation that has been used in leak detection and repair programs. Any 

form of identification is acceptable, however, as long as it is weather- 

proof and readily visible. For example, a process unit may have a system 

of identifying markings on valves and a diagram that is ava'ilable to 

allow easy location of the marked valves. This type of identification 

system works as effectively as tagging and is often used by chemical 

plants and petroleum refineries. To require tagging would be unneces- 

sarily restrictive if an owner or operator can identify leaking equipment 

just as effectively by other means. 
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12. MISCELLANEOUS 

12.1 ALTERNATIVE MEANS OF EMISSION LIMITATION 

Comment: Commenter IV-D-14 recommends revised requirements for 

collection and verification of test data to demonstrate equivalence of an 

alternative means of emission limitation. In general, the commenter 

suggests permitting demonstration of equivalence based on design and 

engineering data, with verification after the implementation of controls. 

This approach would solve the timing problem encountered in collecting 

and verifying data before permission is granted because actual data may 

not be available until after controls are installed and relevant data 

from other facilities may not be available. 

Response: The 1984 proposed regulation provided the plant owner or 

operator the opportunity to offer a unique approach to demonstrate the 

equivalency of any means of alternative emission limitation to the 

standard. If an owner or operator could demonstrate sufficiently the 

equivalency based on design and engineering data, EPA will consider that 

approach acceptable. 

12.2 DEFINITION OF TAR DECANTER 

Comment: Commenter IV-D-14 recommends a revised definition of "tar 

decanter." The commenter argues that EPA assumes 98-percent control 

efficiency on tar-intercepting sumps and %-percent control for decanters 

because sumps separate light tars while decanters separate heavy tars and 

sludge. However, some sump units separate light and heavy tars, requir- 

ing a sludge conveyor similiar to that used by the decanter. Because of 

the conveyor, the sump cannot be endorsed for 980percent control. The 

commenter recommends a revised definition of tar decanter to include "any 

vessel, tank, or other type control that functions to separate heavy tar 

and sludge from flushing liquor." 
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Response: The EPA agrees with the commenter's suggestion that the 

definition of "tar decanter" be clarified. In response, the revised 

proposed regulation contains the following definition: 

"Tar decanter" means any vessel, tank, or other type of 

container that functions to separate heavy tar and sludge from 

flushing liquor by means of gravity, heat, or chemical emulsion 

breakers. A tar decanter may also be known as a 

flushing-liquor decanter. 

12.3 DEFINITION OF EXHAUSTER 

Comment: Commenter IV-D-9 asks to what extent upstream and down- 

stream of the rotors does the definition of "exhauster" extend? 

Response: In response to the commenter's question, EPA has revised 

Section 61.131 of the proposed standards to include the following 

definition for "exhauster": 

"Exhauster" means a fan located between the inlet gas flange 

end outlet gas flange of the coke oven gas line that provides 

motive power for coke oven gases. 

12.4 WAIVER REQUESTS 

Comment: Commenter IV-D-14 recommends that the standard allow any 

waiver request submitted within 90 days to be granted on an interim basis 

until final determination is made. The commenter indicates that many 

waiver requests will be made and suggests that it is unlikely that all 

waivers can be submitted and reviewed by EPA within 90 days of the 

effective date. Without such a provision, operators will be in a 

technical state of noncompliance until the final determination can be 

made. 

Response: The CAA clearly states in Section 112(c)(l)(B) that an 

existing source shall comply wjth the standard within 90 days of the 

effective date unless the source is operating under a waiver of 

compliance. Section 112 makes the granting of a waiver contingent upon 

EPA's finding "that such period is necessary for the installation of the 

waiver to assure that the health of persons will be protected from 

imminent endangerment." Granting a waiver before making these findings 
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would be inconsistent with the statute. Thus, EPA has not included the 

commenter's recommendation. The owner or operator of a source should 

submit the waiver application as soon as practicable to allow time for 

the Agency to make a determination within the go-day period after the 

effective date. One should note that the owner or operator should take 

advantage of the time between reproposal and promulgation to prepare 

significant portions of a plan for achieving compliance. In addition, 

the source should continue to take all possible steps toward achieving 

compliance while the Agency is evaluating the waiver application. 

12.5 NEED FOR ADDITIONAL ENFORCEMENT RESOURCES 

Comment: Commenter IV-D-1 requests that the proposed standard be 

simplified to reduce the enforcement resources needed to ensure 

compliance. According to this commenter, additional enforcement 

resources will be necessary or a reduction in enforcement activities in 

other areas will be required. 

Response: The commenter did not describe specifically the 

provisions of the regulation he considers would require resource- 

intensive enforcement. The regulation inherently has many aspects 

because by-product plants comprise several sources with different 

applicable control techniques. However, EPA has designed the reporting 

requirements to be as simple as possible, while also providing 

enforcement personnel indications of potential noncompliance. 

12.6 SELECTION OF FORMAT 

Comment: Commenter IV-D-17 states that the regulations do not make 

clear why some requirementsrare expressed as equipment standards while 

others are expressed as emission limits. The commenter asks specifically 

why different standards are applied for different process sources, such 

as tar decanters, tar dewatering, and the naphthalene sump (e.g., 

naphthalene processing). 

Response: The type of standard (e.g., emission, equipment, work 

practice, design, or operational) depends not on the function of the 

source, as implied by the commenter, but on the control technique 

selected as the basis of the standard. 
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Section 112 of the CAA requires that an emission standard be estab- 

lished unless such a standard is not feasible to prescribe or enforce. 

"Not feasible to prescribe or enforce" means that the pollutant cannot be 

emitted through a conveyance designed and constructed to emit or capture 

the pollutant or that measurement methodology is not practicable to apply 

because of technological or economic limitations. If an emission 

standard is not feasible to prescribe or enforce, one of the other types 

of standards (including any combination) can be applied. 

Gas blanketing has been selected as the basis of the standards for 

both tar decanters and tar-dewatering vessels. In the original preamble 

discussion in 49 FR 23528, EPA explained why an emission standard, such 

as a zero emission limit, was not feasible for gas-blanketing systems. 

Such a standard could not be achieved on a continuous basis beGWSe, 

after installation of the system, vapor leaks occur occasionally because 

of the gradual deterioration of sealing materials, even when proper 

operation and maintenance procedures are applied. Fugitive emissions 

also may be released from openings such as access hatches and sealing 

ports. These fugitive emissions cannot be eliminated because the 

openings are necessary for proper operations and maintenance of the 

sources. An emission standard, it was argued, would be infeasible to 

prescribe or enforce not only because it could not be achieved on a 

continuous basis (and thus was not appropriate), but because these vapor 

leaks and fugitive emissions could not be emitted through a conveyance 

designed and operated to emit or capture the emissions. Therefore, mass 

emissions could not be measured. For these reasons, an equipment 

standard rather than an emission standard (i.e., limit) was developed for 

gas-blanketed s&&es. 

The commenter also questions why different standards (e.g., zero 

emissions) have been established for naphthalene sumps (processing). In 

this case, a process modification requiring the collection of naphthalene 

in tar (for foundry coke plants) or wash-oil (for furnace coke plants) 

was selected as the basis of the revised proposed standards. Collecting 

naphthalene in tar (or wash oil) would eliminate naphthalene-processing 

operations (including naphthalene sumps) and the emissions that result 
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from separating naphthalene from the hot well of a direct-water final 

cooler. Recause these emissions and emission sources can be eliminated by 

such a modification, a zero emission limit is considered feasible to 

prescribe and enforce and has been selected as the format for the revised 

proposed standards for naphthalene-processing. 

12.7 LIGHT-OIL SUMP CONTROL EFFICIENCY 

Comment: Commenter IV-D-14 states that the 98-percent control 

efficiency assigned to light-oil sumps is unsupported and should not be 

used as the basis for qualifying an alternative means of emission limi- 

tation. The commenter recommends instead application of semiannual 

monitoring to determine that there are no detectable emissions. 

Response: The 98-percent control efficiency assigned to light-oil 

sumps is legitimately supported on engineering judgment. As discussed in 

the preamble to the 1984 proposed rules in 49 FR 23537-23539, the control 

efficiency of source enclosure is theoretically 100 percent. However, 

eventual deterioration of the gasket seal (of the cover) may result in 

occasional leaks, even with proper operation and maintenance. Recause mass 

emissions from these leaks cannot reasonably be measured, EPA con- 

servatively judged the control to obtain a 980percent emission reduction. 

The 980percent efficiency for the light-oil sump is consistent with the 

98-percent efficiency assigned to gas-blanketing systems. 

The semiannual monitoring provisions do not constitute the control 

itself. Rather, semiannual monitoring of the light-oil sump cover and 

gas-blanketed sources is required to ensure proper operation and main- 

tenance (O&M) of the sealed enclosures, i.e., to locate and repair any 

leaks that may have developed in the control system. Thus, the commenter's 

recommendation is to allow any alternative control technique provided it 

uses the same O&M procedures. However, the equivalency of an alternative 

control to the standard must be based on the emission reduction achieved by 

the control itself. Then, the provisions necessary for ensuring proper O&M 

would have to be determined specifically for the alternative control 

system. Without further information, EPA believes that the 980percent 

value is the best estimate available for comparing the efficiency of an 

alternative control system. 
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