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rrtle 29-Labor 

CHAPTER XVII-OCCUPATIONAL SAFETY 
AND HEALTH ADMINISTRATION, DE· 
PARTMENT OF LABOR 

PART 191o--OCCUPATIONAL SAFETY 

AND HEALTH STAND'ARDS 


Exposure to Coke Oven Emissions 

Pursuant to sections 6<b> and BCcl of 
the Occupational Safety and Health 
Act of 1970 1the Act> <84 Stat. 1592, 
159g; 29 D.S.C. 655, 657>. Secretary o! 
Labor's Orde::- No. 8-76 141 FR 25089) 
and 2fl CFR Part 1911, Part 1910 of Title 
29, Code of Federal Regulations, Is 
ht>..reby amended by Mlding- a !lew 
§ 1910.1029 In the m~mner set forth 
below. • 

The Act provides. among other things 
that l.i"Je Secretary of Labor: 
• • • In promulgating standards dealing 
w:lth toxic materials or harmful physical 
egents under this subsection. shall . se~ the 
st.mdard which most adequately assures, to 
t.he ext.ent !easlble, on the basis of the best 
avsUa.hle evidence. that no employee wlll suf­
fer materla.J impairment o! he>-1.!th or func­
tiona.J capacity even I! such f'.'llployee has 
regula.r exposure to the hazard dea.Jt with by 
suci1 sta.nd&rd !or the oertcxl of his working 
lite. 

In a.dd1tlon to the attal11lllenL of the high­
est degree of health and safety protection for 
~ employee, other consldera.t1ons shall be 
the I.JI.test available scientific de.ta In the 
fl.old, the !ea.slblll ty of the sta.nd&rds, a.nd 
experience ga.tned under thls and other 
health and safety laws. 

I. HISTORY OF THE REGULATIONS 

A1'. is described more fully below, emis­
sion.<; !rom coke ovens pose a sl.gnifica.nt 
risk o! cancer to the exposed working 
population. The American Conference o! 
Governmental Industrial Hygien!sts 
<ACGIB> adopted in 1967 a. Threshold 
Lim1t Value 1TLV> of 0.2 mg/m' coal 
tar pitch volatiles <CTPV 1 described a.s 
the benzene soluble fraction and listing 
certa.1n carcinogenic component,s of 
CTPV namely anthracene, BaP (beruJO­
a-pyreneJ, phenanthrene, acridine, 
chrysene and pyrene. The TLV was 
estobllshed to minimize exposure to the 
llsted oa.rcinogens <Ex. 2-llOel .'In 1969, 
the Secretary o! Labor promulgated the 
1968 Threshold Limit Va.lues o! the 
ACGIH includ.ing the CTPV limit of 0.2 
mg/m', under the Walsh-Healey Ptibllc 
Contracts Act <41 U.S.C. et eeq.l <34 FR 
788-796) a.ft.er a.n opportunity for a pub­
lic hearing a.nd writlten comments <33 
FR 14258J. These standards were sub­

sequently adopted as established Fed­
eral standards under section Cl <a) o! the 
Occupa.tiona.l Sa!ety and Health Act o! 
1970 <84 Stat. 1593; 29 U.S.C. 655 l (36 
FR 10466, 36 FR 1510ll. 

1 The exhibit numbers refer to the certlfl.ed 
exhlblt list. The fl.rBt number designates the 
ltem on the llst e.g. exhlblt 2 1.8 the Advl­
&0ry Committee record Index, &nd the second 
number refers to tho pe.rtlcula.r exhibit 
where the llsted Item contains more than 
one exhibit. The deel.gn&tlon "TR" refers to 
the record tran.ec::Z"lpt. The re!erencee an In­
tended to provlde e:s:amplee of record support 
for the lntonnat!on c1 ted.. 

A. Petftuml /<>r a new standard. on 
June 8, 1971, the American Iron and 
Steel Institute <AISD petitioned the 
Secretary of Labor to develop a standard 
specifically appllca.ble to coke oven emis­
sions and revoke the applicability of the 
existing standard of 0.2 mg;m• CTPV on 
the grounds that the existing standard Is 
an invalid measure for coke oven em­
ployee exposure. In addition to revocation 
of the existing standard, AISI requested 
the appointment of an advisory commit­
tee under sections 6 and 7 of the Act <29 
U.S.C. 655. 656> and the est~blishment of 
certain controls as interim measures In­
cluding the use of respirators mx. 2-49). 
Following the submission of the AISI 
petition, the United Steelworkers of 
America <USWAl requested. on July 12, 
1971, that the Department of Labor de­
velop a new, more stringent standard for 
exposure to CTPV in coke ovens, re­
fineries and smelters. 

On September 9, 1971 <36 FR 18129), 
the Department denied both petitions 
insofar as they related to the commence­
ment of a standard-setting proceeding, 
pending further research by the National 
Institute for Occupational Safety and 
Health <NIOSHl . The notice affinned the 
propriety of the promulgation of the 
CTPV standard under section 6 <a> of the 
Act; <29 U.S.C. 655Cal > and stated that 
based on the Information available, coke 
oven operation could comply with that 
standard. To provide guidance as to the 
methods of compliance under the exist­
ing standard 29 CFR 1910.1000 <formerly 
29 CFR 1910.93 <40 FR 27073> >, the 
notice set out certain protective measures 
that could be utilized pending the instal­
lation of feasible engineering controls. 
These included the use of respirators, 
protective skin creams and medical ex­
aminations. The development and imple­
mentation of engineering controls to re­
duce employee exposure to CTPV was 
expected to continue pending completion 
o! the NIOSH research and any subse­
quent rulemaking proceedings. 

In light of the promulgation of this 
ftnal standard for exposure to coke oven 
emissions, the September 9, 1971 FEDERAL 
REGISTER notice Including the compliance 
guidelines Is hereby revoked. 

B. Advisory committee. In February 
of 1973, NIOSH published the docwnent 
"Criteria !or a. Recommended Stand­
ard • • • Occupational Exposure to Coke 
oven Emissions." In th1s criteria docu­
ment, developed pursuant to section 
20 of the Act <29 U.S.C. 669>. NIOSH 
recommended the use of specified engi­
neering controls and operating proce­
dures, supplemented by respiratory pro­
tection, to reduce employee exposure to 
coke oven emissions. Acknowledging the 
absence of reliable dose response data. to 
establish a safe environmental level !or 
exposure to coke oven emissions. NIOSH 
did not recommend a change in the pres­
ent CTPV standard but rather stated 
that It could be used "• • • both as an 
index o! worker exposure to coke oven 
emissions and as a mea.sure of the ef­
fectiveness o! engineering controls and 
opera.ting procedures." <Ex. 2-18) 

In order to review the avallable Infor­
mation and assist in the development of 

new standard, t..lJ.e Asststant Secretary of 
Labor !or Occupatlona.l Sa!ety a.nd 
Health (Assistant Secretary) established 
a Standards Advisory Comm1ttee on 
Coke Oven Emissions on August 12, 1974. 
in accordance with the Federal Advisory 
Committee Act <84 Stat. 770, 5 U.S.C. 
App IJ, and section 7(bl •of the Act <29 
U.S.C. 656l. The Committee was char­
tered "• • • to study the problem of coke 
oven emissions with respect to the ex­
posure of workers to such emissions in 
order to prepare recommendations for 
an effective standard in the a!>Signed 
area." <Ex. 2-2) The Committee held Its 
first organizational meeting on ,,ovem­
ber 6, 1974. t;; \Vashingt,Jn. DC. During 
the course of its operaticn. the Commit­
tee scheduled twenty-eight days of meet­
ings during which testimony was pre­
sented by numerous experts and inter­
ested parties and over 200 exhibits were 
received. As a result of its deliberations 
the Committee prepared a recommended 
standard for employee exposure to cc>ke 
oven emissions and submitted Its re­
port to the Secretary of Labor in a timely 
manp.er on May 24, 1975, for considera­
tion 'in the development of a proposed 
standard for exposure to coke oven 
emissions. 

C. Proposed standard. On July 24, 1975, 
the Secretary of Labor signed a proposed 
standard to control occupational ex­
posure to coke oven emissions. This pro­
posal, which was published on July 31, 
1975, a FEDERAL REGISTER notice was pub­
posal itself as well as a detailed preamble 
describing the necessity for the standard. 
the information relied upon in develop­
ing the standard and the terms of the 
proposal in its entirety. The notice re­
quested the submission of written com­
ments, data, views and arguments on all 
the issues raised by the proposal by 
Sept.ember 15, 1975, and scheduled an 
informal hearing pursuant to section 
6<bl (3) of the Act <29 U.S.C. 655Cbl <3l > 
for November 4, 1975. On September 4, 
1975, a Federal Register notice was pi..b­
llshed containing several corrections to 
the proposal and extending the com­
ment period until September 30, 1975 <40 
FR ~0849). 

In conjunction with the development 
of the proposed standard, the Occupa­
tional Safety and Health Administration 
<OSHA) a.lso prepared a draft envlron­
menta.l in1pact statement and an eco­
nomic and inflationary impact analysis. 
On September 9, 1975, notice of OSHA's 
intent to prepare an environmental Im­
pact statement <EIS) was published in 
the FEDERAL REGISTER (40 FR 41797) 
pursuant to 29 CFR 1999.3Cdl. Subse­
quent to the publication o! that notice, a 
draft envirorunenta.l impact statement 
wa.s prepared and on October 24, 1975, 
the Council on Environmental Quality 
published a notice of availability of the 
coke oven emissions draft EIS ( 40 FR 
49816, 49818). In addition to the 45 day 
comment period specified in 29 CFR 
I999.4<gl. environmental Impact, I! any, 
of the proposed standard was a.lso a. Is­
sue for the in!orma.l hearing as provided 
by 29 CFR 1999.4(h) and the notice o! 
proposed rulema.king <40 FR 32268). 
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In addition to the dra.ft EIS, OSHA 
also prepared a.n economic and l.nfiatlon­
a:ry impact assessment pursuant tQ sec­
tion 6(b) (5) a! the Act. <29 U.S.C. 655 
Cb) (5) > and Secretary's Order 15-'76 <40 
FR 54484) . While the economic issµes 
were to be considered during the infor­
mal hearing scheduled for November 4, 
19'75, it was not possible to complete the 
full economic and 1.nftatlonary 1rnpact 
asseS1>ment by that date. Consequently, 
on October 15, 19'75, a FEDERAt. RECISl'ER 
notice was published (40 FR 48362 Post­
ponJng the hearing insofar as it related 
ro the economic issues unttl at least 30 
days after the availability of the eco­
nomic analysis. The bearing on the pro­
posal commenced on November 4, 1975 
and concluded on January 8. 19'76. 

On March 12, 19'76, a notice was pub­
lished in the FEDERAL RECISl'ER (41 FR 
10625) o! the avallahll1ty of the infla­
tionary impact statement. An 1n!ormal 
hearing was scheduled !or May 4, 19'76, 
a.n ' i!1terested persons were illvited to 
submit written data, views, arguments 
and corrunents on a series of Issues in­
cluding economic and technical feasibil­
ity as well as in!iatlonary 1rnpact. The 
not.ice certi:fled that the economic and 
inflationary Impacts of the propooal had 
been carefully evaluated in accordance 
with Execu·tive Order 11821 C39 FR 
41501 ) as implemented by Office of Man­
agement a.nd Budget Circular A-107 and 
Secretary's Order No. 15-'75 (40 FR 
54484> . A notice of clarification as to 
the scope of the second hearing was 
published on March 26, 19'76, lndleating 
the limited scope o! the hearing in light 
of the ei.."terlsive record developed in the 
hearing which concluded on January 8, 
19'76. The seond hearing began on May 4, 
19'76 a.nd ended on Ma.y 14, 19'76. A post. 
hearing comment period was set for 
June 21, 19'76 and the complete record. 
consisting o! 143 exhibits and approxi­
mately 5000 transcript pages was certi­
fied by the presiding Admlnlstrative Law 
Judge on July 28, 19'76, In accordance 
with29 CFR 1911.1 '7. 

Prior to promulgation of the t111al 
standards, OSHA prepared a final en­
vlronmentaJ Imps.ct sta.tement CEIS) in 
accordance with 29 CFR 1999.5. Notice of 
the avaJla.bWty of the final EIS was pub­
llshed by the CouncU on Envirorunente,1 
Quality on August 20, 1976 (41 FR 35211, 
35212) . A supplementary notice of avo.U­
a.billty was also published by OSHA on 
August 20, 1976 (41 FR 35200). Several 
comments were received and have been 
considered along with the final EIB In 
the decision to promulgate thiS standard: 

ll. BAGKCROUNl>-COKJNC INDUSTRY 

Coke is the porous cellular residue 
from the d.estructive dl.stlllation or ca.r­
bonization of coal. It 1s used as a fuel and 
reducing agent In blast furnace opera­
tions. and in foundrioo as a cupela fuel. 
O! the approxtma.telY 61 mlllion tons of 
ooke produced annually in the United 
States, 92% 1s used in blast furnaces, 5% 
in foundry operations and 3 % in other 
t.ypes of Industrial plants. (Ex. 2-146; Ex. 
6A-14; Ex. 109; Ex. 121e>. ot the t.otal 
colte production, slightly over 90% is 
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produced by steel industry plants, 8% by 
foundry plants and 1 '1o by beehive ovens 
<Ex. 6A-14; Ex. 109; Ex. 121e>. The value 
of domestic ooke 1s generally rated at 
$00-$110 a ton when purchased or $60­
$80 a 1X>n I! produced by e. user. An estl­
m.a.ted figure o! $140 a ton for domestic 
repla.cement including trn.:nspartatlon 
costs is cit.ed if demand for coke supplies 
is Increased CEx. 109). 

Two basic processes, as described be­
low, are utilized in the product,ion of 
coke, one that recovers vapars and other 
byproducts from the coking process a,nd 
one that does not <Ex. 2-146; Ex. 80>. No 
new process Is presently considered suffi­
ciently advanced to serve a.s a replace­
ment !or currently utilized coking tech­
nology <Ex. 2- 20; 2-61, Vol. i: 22-62>. 

A . Beehive oveii coke production. 
Prior to 1910, the use of beehive ovens 
predominat ed in tJ1e production of coke. 
By · 1910, there were 548 beehive coke 
plants with over 100,000 ovens: As by­
product coke ovens became established. 
the number Of beehive ooke ovens de­
clined steadily. except for brief increa es 
during World War II and the Korean 
War <Ex. 2-2'7 ) . The number in 196'7 
wa,s estimated at 2,126 oven <Ex. 2-20). 
The usage or these ovens va1;es with 
steel demand a.nd in 19'74 a peak year Ior 
steel demand. they pro<luced 846.000 
tons (EX. GA 14 ). 

The name '"beehive'" accurately de­
scribes the shape of the oven. The coal 
Is dropped into the opening or "tnmnel 
head" at the top or the oven from the 
"Jarry car." The pile o! coal is leveled 
either by machine or by hand to as>ure 
uniform coking. The door on the side of 
the oven is almost completely bricked up 
following leveling to provide proper heat­
ing of the coal. At the end of the coking 
cycle, the brick.work on the door is re­
moved and the coke is "watered out" prior 
to removal from the oven by machine or 
hand (Ex. 80>. 

B. By-product coke production. The 
first by-product coke ovens in tne United 
States began operaLlon in the 1890's. 
Industrial exi>anslon· resulted in a con­
tinued increase in the nwnber of by­
product coke plants In the early 1900's. 
Additional coke and by-product capacity. 
necessitated by the need for coke oven 
gas by gas utilitie.!;, resulted In further 
expansion of the industry dw1ng the 
1920's. The depression o! the 1930's 
halted construction of new plants and 
decreased the number of ovens in use. 
Construction reswned a!ter t.be outbreak 
of World War n and continued Into the 
1950's, with the number of operating 
ovens peaking in 1958. Since then the 
number of plants and ovens has declined 
slowly, dropping from 66 by-product coke 
plants ln 1966 to 64 in 1968 (Ex. 2- 2'7 . 
There were 62 plants in 19'73 and 19'74 
CEx. 6A-14) although other figures pre­
sented by AISI and OSHA's IIS indicate 
there were 65 plants including both blast­
furnace and foundry operations. These 
plants contained 236 batteries and 13,490 
ovens <Ex. 2-146; Ex. 109>. There are a 
limited number of coke oven destgns i.e.. 
Koppers, WUputte, Semet-S<>lva.y, Otto, 
Koppers-Beckers and Simon-Carves. The 

predominant designs a.re Koppers, a.nd 
Wllputte, which t.ogether with SemeL­
Solvay and Koppers-Beckers. constitut,e 
9'7% ot the coke ovens in the co1mu·y 
(Ex. 2-20; Ex. 149, Ref. 1). 

A by-product coke ba.tLery cons1.sts of 
10 to 100 ovens made up or heatu1g 
chambers, coking chambers. and regen­
era.tive chambers. Heating and cokin.i; 
chambers altemaLe with each other so 
that. there is a heating chamber on either 
side or a coking chamber cont.nining a 
series or flues: t he regenerative cham­
bers a re located und rn C' nl h . 0\'Cll s1z • 
varies conside1·ably. Pr~ nL day ov n. 
measure from 3 to 6 meters <10 lo 20 
feetl in height. 11 to 15 meters <3'7 to 50 
feet> in length . and 42.5 to 50 centimeters 
Cl '7 ro 20 inches \ in width <Ex. 2-20: E;.:. 
149 Ref. U . Ovens with the larger d imen­
sions are generally or more recent con­
stniction (Ex. 144, App. A). 

The coking cycle begins with I.he intro­
duc !on o! coal Into the coke oven. Th is 
procedure. called "'charging." Is carried 
out by means of a mecha nical "Jarry car"" 
which opera t..cs on rnils on t,he top of the 
battery. The Jarry car recerves a load 
of coal from the coal bunker at the end 
or the battery In a. number of cottl hop­
pers which correspond to the number 
ol charging holes. u~ually either a or 4. 
The car moves down the battery to th e 
oven to be changed . The lids on the oven 
charging holes are removed. the Jarry 
car is positioned over the holes, and the 
hoppers are emptied CEx. 2-27) . During 
the charge, the oven is placed under 
st.earn :i.splratlon by Lhe use o[ steam jets 
located In the stal'}dplpes connect.ing the 
by-product gas collector main with the 
oven. This operation, called "charging on 
the main," is designed to limit the es­
cape of gases from the oven during the 
chitrging process so tr.at they can be col­
lected for processing ln the by-product 
plant. After the charge ls completed the 
lids are replaced and the aspiration sys­
tem shut off <Ex. :>- 20) 

The "coking time," the time required 
to produce coke from coal, ls governed 
by numerous factors including the con­
dition and design of the oven heating 
system, width of the coking chamber 
coal moisture. and the nature of the 
coals being coked <Ex. 2-20). A cokirig 
time Is selected whlch will give the coke 
adjacent to the chamber wal~s a tem­
perature of 1046" c Cl900° F) to 1100• C 
c2000• F> when the coal has been coked 
al l the way through ro the center. Actual 
heating chamber flue temperatures 
should not exceed 1438° C <2600• F> to 
1550° c c2soo• F>. the maximum safe 
temperature for the reiraetory brick. 
The coking time Ior blast furnace coke 
varies from 16 to 20 hours, averaging 
l '7 to 18 hours CEx. 2-20; 149, Ref I >. 
Coking times for foundry coke are long­
er than for blast furnace coke because 
coke of higher purity is reQuired for 
foundry operations <Ex. 2-146; 73). 

When the coal is coked the doors on 
each side o! the oven are removed and 
the coke is pushed. A large mechanJcally 
operated ram attached to a pusher ma­
chine moves the coke out the opposite 
side of the oven, called the "coke-side,· 

FEDERAL REGISTER, VOL. 41, NO. 206-FRIDAY, OCTOBER 22, 1976 



46744 RULES AND IEGULATIONl 

through the Ncoke-guide" attached to 
the door me.chine and into e. railroad car 
called the "hot car" or "quench car.• 
The quench car moves down the battery 
to a "quench tower" where the hot coke 
is cooled with water <Ex. 2-27). The 
quenched coke is then dumped onto the 
coke wharf, from which it is conveyed 
to the screening station for sizing, then 
to the blast furnace, or removed !or 
whatever other purpose it is to be used. 
When the doors on the oven are replaced, 
the oven is ready to be charged again 
<Ex. 2-20). 

C. ProdU,Cts of coke production. The 
coking process involves many complex 
reactions which can be analyzed in three 
basic steps. First, there is e. breakdown of 
coal 'lt temperatures below 700" C '1296" 
FJ to primary products consisting of 
Wll ter, carbon monoxide, carbon dioxide, 
h' drogen sulfide, olefins, paraffins, by­
e' .-oaromatics, and phenolic-and nitro­
:_,en-contatning compounds. Second, 
thermal reactions of the primary prod­
ucts occuf as they pass through the hot 
coke, along the heated oven walls, and 
through the hot free spaces in the oven 
above 700° C <1296" F>, resulting in the 
formation of aromatic hydrocarbons and 
methane, the evolution of large amounts 
of hydrogen, and the decomposition of 
nitrogen-containing compounds, hydro­
gen cyanide, pyridine bases, ammonia 
and nitrogen. Third, production of the 
hard coke occurs by the progressive re­
moval of hydrogen. <The Making, Shap­
ing, and Treating of Steel, 9th ed., U.S. 
Steel Corp., 1971, Ex. 149, p. 3) 

Twenty to thirty-five percent by 
weight of the initial coal charge ts 
evolved as vapors and gases and. 1s col­
lected in by-product coke production. 
One ton of coal yields the following 
amounts of coke and coal chemicals: 
Bia.st !urna.ce coke, 645--635 kg (1,200-1,400 

lb.) . 
Coke breeze (large coke particulates), 45-90 

kg (100-200 lb.). 
Coke oven gSB tar, 285--345m1 (9,500-11,ISOO 

rt.•). 27.5--34 1. (6.5--9 ga.1.) . 
Ammonium sulfate, 7-9 kg (15--20 lb.) . 
Ammonia liquor, 55--136 1. (15-35 ga.1.). 
Light oil, 8-12.5 1. (2-3 gal.). 
(Ex. 2-27; 6A-14.) 

The coke oven gas contains numerous 
fixed gases, i.e., those which are gases at 
16° C (60° Fl and 760 mm pressure. The 
fixed gases are hydrogen, methane, eth­
ane, carbon monoxide, carbon dioxide, 
etJhylene, propylene, butylene, acetylene, 
hydrogen sulfide, ammonia, oxygen, and 
nitrogen. The ammonia liquor is an aque­
ous solution of a number of ammonium 
salts condensed from the gas. The tar is 
a black, viscous Uquid which condenses 
from the gas in the collector main. It is 
the source of pyridine, tar acids, naph­
thalene, creosote oil, and coal-tar pitch. 
The lig'ht oil fraction is a yellow-brown 
liquid of varying composition. Principal 
products recovered from the light oil are 
benzene, xylene, toluene, and solvent 
naphthas. 

D. Summary. It Is apparent from the 
description of the coking industry that 
the majority of coking operations rely 
on a uniform process that results in 

the production of coke and the recovery 
of by-products in coke ovens that have 
the same ha.sic design. 

The size of the industry has remained 
relatively stable although 67% of the 
present blast furnace and 763 of the 
foundry batteries have been in opera­
tion for 20 yea.rs or more <Ex. 2-146; 73) . 
The blast furnace batteries constitute 
45 3 of present capacity and are near­
ing the end of their useful lives <Ex. 2­
146; 6A-14l. Scheduled replacement and 
expansion 1s a complex issue as Is dis­
cussed in the section on economics. 
However, it appears that replacement 
and expansion will be based on the tech­
nology currently lised !or coke produc­
tion with additional efforts not only to 
control coke oven emissions but also to 
operate more efficient coke production 
and collecting systems. 

This increased efficiency 1s important 
because the value of the industry lies not 
only in production of coke for bla.c;t fur­
naces and foundries but also in the en­
ergy available to the rest of the steel 
plant from the coke oven and in the sale 
of the by-products. As stated by AISI, 
many of these by-products, which are 
feedsto.cks for organic chemicals, are In 
short supply. In addition, the coke oven 
gas, coke t-reeze and tar are all used by 
other sections of the steel plant <Ex. 
2-146). 

Any decision to regulate the coking 
industry and the nature of that regula­
tion depends on an assessment of the 
nature and extent of the hazards as well 
as the effective and practical mecha­
nisms for taking such regulatory action. 
The hazards to coke oven employees as 
well as the economic analysis of the Im­
pact of the regulation are discussed 
below, followed by a detailed explanation 
of the provisions of the standard and 
where relevant, their technological fea­
sibllity. 
m. COKE OVEN E:MlssIONS--ExPOSUJlll: 

HAzA1tDS 

The overwhelming scientHl.c evidence 
In the record supports the fincl..1.ng that 
coke oven emissions a.re carcinogenic. 
This finding rests on epidemiological sur­
veys as well as animal stud.Jes and chem­
ical analyses of coke oven emJssions. As 
discussed more fully below, coke oven 
workers have an increased risk of devel­
oping cancer of the lung and urinary 
tra.ct. In addition observations of animals 
and of human populations have shown 
that skin tumors can be induced by the 
products of coal combustion and dis­
tillation. Finally, chemical analyses of 
coke oven emissions reveal the presence 
of a large number of scientifically rec­
ognized carcinogens as well as several 
agents known to enhance the effect of 
chemical carcinogens especially on the 
re.<>piratory tract. 

In addition, recent updates of the ma­
jor epidemiological study of coke oven 
workers show an elevated risk of non­
maUgnant respiratory diseases such as 
bronchitis or emphysema.. Finally, there 
are other hazards in the coke oven en­
vironment that while not directly related 
to exposure to coke oven emissions must 

be considered in setting an apprupriate 
standard for employee safety and health. 
These include particularly exposure to 
high temperatures, fire and moving 
equipment during the coking operation. 

The following sections surrunarize the 
material in the record with regard to tl1e 
hazards outlined above. 

A. Historical data. It has long been 
recognized that the combustion or distil­
lation products of coal are carcinogenic 
to humans. Over the past 200 years it has 
been demonstrated that a variety of in­
dustrial populations exposed either to 
emissions from these processes or to han­
dling of the products have a special 
susceptibility to cancer of the lung, skin, 
and urinary organs <Ex. 8-11) . 

The first observation of cancer from 
coal products was ·made in 1775 by Perci­
vall Pott who noted that cancer of the 
scrotum in London chimney sweeps was 
peculiar to that occupation <Ex. 8-2). For 
almost 100 years, Pott's observatio:n.s were 
looked upon a.s a medical curiosity and 
no further attempt was made to relate 
cancer incidence to occupation. 

In 1873, three cases of scrotal cancer 
were reported by Volkmann in men han­
dling tar and paraffin recovered from 
the carbonization of lignite. These cases 
"agreed to the la.st detail with the so­
called chimney-sweep cancer of the Brit­
ish" <Ex. S-3>. Additional reports of un­
usual skin cancer experience among coal 
carbonization workers and handlers of 
various by-products soon appeared <Ex. 
8-4, 5, 6). 

Experimental studies on cancer induc­
tion further demonstrated the carcino· 
genJcity of materials produced during the 
destructive distillation of coal, and even­
tually led to the isolation of the first 
known chemical carcinogen. In 1915, 
Yamagiwa and Ichikawa showed that 
coal tar was carcinogenic for the skin of 
the rabbit <Ex. S-7> and, in 1922, Passey 
induced skin cancer with an ether &x­
tract ol chimney soot <Ex. 8-8). Follow­
ing many yea.rs of research on the con­
stituents of coal tar distillates, many 
discrete chemicals, which are potent car­
cinogens in animals, were isolated, in­
cluding benzo(a) pyrene (Ex. 8-9). 

As early as 1892, it was suggested that 
exposure to coal tar products might be 
responsible for cancer of the internal 
organs <Ex. 8;-4), and many investiga­
tors during the early 20th century 
speculated that the increasing rate of 
lung cancer might be attributed to the 
increased use of tar and tar products 
<Ex. 8-10, 8-11). Prior to 1936, however, 
the evidence linking lung cancer to coal 
tar exposures was limited to single ca.se 
reports and to the observation by Ken­
ne.way that a high proportion of non­
cutaneous cancers 1n chimney-sweeps 
were situated in the respiratory tract 
and in the alimentary tract above the 
stomach <Ex. 87 12). 

B. Chemical analysis of oven emis­
sions. Coke oven emissions are a complex 
mixture of particulates, vapors and gases, 
and it has been stated that coke ovens 
are "a carcinogen-rich environment.N 
<Ex. 3, p. 75). Indeed, multiple carcino­
gens and cocarcinogens have been iqen-
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t.1fied l.n coke oven emissions. Because 
neither the manner In which such sub­
stances interact nor the specific cau.sa­
tive agent has been identified with regard 
to the multiple types of cancer resulting 
from exposure to coke oven emissions, no 
one substance can confidently be selected 
at this time to serve as the substance to 
be regulated. Indeed, as discussed in the 
section on permissible exposure limit, the 
standard utilizes an indicator substance 
that is designed to represent the mixture 
of known carcinogens present in coke 
oven emissions. 

The scient!fic references identifying 
a number of chemical carcinogens found 
In coke oven emissions were pre.sented 
both to the Advisory Committee and at 
the Informal hearing by Dr. Eula Bing­
ham, Chairpei·son o.f the Advisory Com­
mittee. Dr. Blngbam stated that the 
chemicals generally recognized as car­
cinogens include benzo Ca) pyrene, benzo 
Cb) ftuoranthene, benzo (j) fiuora:nthene, 
benzoCbl anthracene, and chrysene. The 
presence of haU a dozen other carcino­
gens has been tentatively establlshed 
CEx. 14: 15; 34, p. 17). One of these 
carcinogens, be.nzo Ca) pyrene has pro­
duced cancer in a number of organs of 
nine animal species by various routes of 
administration including oral, cutaneous 
and intratra.ohea.l routes <Ex. 13) . The 
types of cancers included respiratory, 
kidney, skin, gallbladder, spleen, repro­
ductive organs, and gastrointestinal 
among others. 

In addition to carcinogens, there are 
several agents in coke oven emissions 
known to enhance or potentlate chemical 
carcinogens, particularly in the respira­
t.ory tract. Testimony was presented at 
the hea.rlng by Dr. David Kaufman con­
cerning induction o! lung cancer in 
hamsters by intratracheal installation of 
particulates (ferric oxide particles) 
coated with benzo<a> pyrene, one o! the 
carcinogens found in coke oven emis­
sions. The tumors. produced by this 
method have many features in common 
with human lung cancers <Ex. 26). The 
results demonstrate that the benzo<a> 
pyrene must be physically associated 
with, I.e. adsorbed on. the particulate to 
achieve an increased tumor incidence 
<Ex. 261). 

Laskin and co-workers successfully 
induced bronchogenic tumors in rats by 
inhalation of benzoCa.l pyrene and sulfur 
dioxide. These tumors were also con­
sidered to closely simulat.e lung cancer 
in man <Ex. a-4J) . When benzoCa> 
pyrene alone is administered to animals 
It has generally been unsuccessful In pro­
ducing respiratory tract tumors or pro­
duces a smaller incidence of tumors after 
receipt of high dosages <Ex. 26; 26B). 
Yet, as discussed below, Scheel found 
that exposure of rats to coal tar aeroool 
containing many substances including 
benzo (a) pyrene, did produce a slgnttl­
cant number of lunir tumors. <TR ~95: 
732> . Scheel concluded that "the presence 
of particulates 1n the coal tar has a!Jected 
the number of lesions found • • •" <TR 
697). 

C. Lung cancer. 1. Epidemiologic stud­
~: There are two primary iRmPs of em:-
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demlologic studies In this area, tllose 
that deal wttll gas producer or generator 
employees wWch generally predate the 
second group concerned specifically with 
coke oven workers. While the latter are 
more directly relevant to the occupa­
tional hazards at issue here, both groups 
have common exposures to the \'Olat!le 
matter and by-products produced by 
coal ca·rbonlzation despite the possible 
va.rlatioDS 1n plant construction and 
methods of treating coal <Ex. 8-1 ; 8-18>. 

The first report of unusual Jung can­
cer experience for men engaged in coal 
carbonization concerned gas producer 
workers 1n Japan <Ex. 8-13). In 1936, 
lung cancer was a relatively unknown 
·disease in Japan, accounting for only 
3.1 % of all malignancies CEx. 8-14) . 
However, there was an extremely high 
lung cancer rate !or gas generator work­
ers which wn.s even more strlklng in con­
trast with the experience of other em­
ployees at the same steel plant. At the 
time, not a single lung cancer was noted 
among the 46 malignant neoplasms ob­
served 1n the other employees. In the 
same year that the Japanese reported the 
Jung cancer excesses in gas generator 
workers, the Kenna.way's survey of death 
certificates for England and Wales, 1921 
to 1931, showed that other coal carbon­
ization and by-product workers had ex­
perienced higher than expected lung 
cancer mortality <Ex. 8-15 >. In this and 
a later report for 1921 to 1938_, the Ken­
naways reported excess lWlg cancer mor­
tality for gas producer-mer\, chimney­
sweeps, and several categories of gas 
works employees <Ex. 8-16 ) . The excess 
Indicated !or "gas stokers and coke oven 
chargers" was approximately 3-fold. 

Doll, in a study of gas retort pension­
ers jn 1952, observed an 81 % excess of 
lung cancer deaths in comparison with 
the general population <Ex. 8-17 >. As of 
1965, he con.firmed a high rlsk: for B1·lt1sh 
gas workers by area o! exposure I.e .. those 
1n the coal carbonizing process had the 
highest mortality rate compared to the 
general population CEx. 8-18). More 
recently, these findings were updated 
confirming the excess Jung cancer mor­
tallty and presenting a prellminary in­
dlcatlon that the amount of exposure as 
determined by job category was related 
to the number of lung cancer deaths 
CEx. 2- 118A>. 

Specific attention was focused on coke 
plant workers when, in 1956, Reid a.nd 
Buck concluded that the risk of lung 
cancer "relative to the current risk Jn 
the population at large • • • is not as 
excessive as had been feared, and may 
in fact be negligible." This study of can­
cer mortality in British coke plant 
workers separated coke oven work.ers 
from by-product workers but did not fur­
ther subdivide the coke oven worker pop­
ulation by Job site. In addition, the 
authors dld note a slight excess wben the 
coke oven worker category was enlarged 
to Include not Just those presently em­
ployed there but also all those in the 
study population who had ever been em­
ployed at the coke ovens. FinallY, the 
authors stated that to the extent that 
the increase in lung cancer in the gen­

eral papulation ls due to a "universal 
habit like cigarette smoking the efiect 
o! occupational exposure to Industrial ;iir 
pollutants may be submerged," •Ex. 
8-20) 

Christian. in 1962, reported lung ca:irc r 
in 12 of 102 workers employed In the coke 
department of a large U .S. public ut11itr. 
This represented about 1·2% of the em­
ployees in that department and 9.6 % or 
the total number of ca.ses. None of the 
other 25 departments surveyed had such 
a concentration of cases. While the 
length of employment averaged 20 years, 
tbe range was not given nor was the 
population broken down to specific Job 
within the department since the study 
primarily deal t with the diagn05is and 
treatment of lung cancer and not occu­
pational Incidence <Ex. 8-21) . 

As w!ll be discussed below, both the 
duration of exposure and the job cate­
gory are important factors in relating 
exposure to coke oven emissions to an 
excess risk of lung cancer. 

Attention began to focus on the im­
plications of these early studies for the 
American coal tar Industry, including 
the coking industry, in the 1950's. During 
that decade the Kettering Laboratory of 
the University ot Cincinnati College of 
Medicine initiated an investigation of the 
potentlal cance.r hazards in the produc­
tion and refining of coal tars CEx. 2-55A>. 
While both animal and eptdemlologlcal 
studles were conducted. only the epide­
miological results will be discussed in this 
section. The papulatton sample consisted 
oI a cohort with at least 5 years work 
history from several states including 
Tillnols. MichJgan, Pennsylvania, Ala­
bama, New York, and Minnesota. From a 
total of 6203 individuals there was a total 
ot 780 deaths <Ex. 2- 55C). With regard 
to the coke production ~reas, the study 
found an excess number of deaths from 
lwig cancer in non-whJte coke produc­
tion employees and after separating t.~e 
white lung cancer deaths into coke pro­
duction versus the chemical sectors of 
the industry, a small excess of lung can­
cer for white employees was also noted. 
While 14 of the 17 non-white deaths oc­
curred In Allegheny County the 6 white 
deaths had no fixed geographical locali­
zation <Ex. 2-55 E, p . 14 ) . 

As a result of a U.S. Public Health 
Service, Uruversity of Pittsburgh study 
begun in 1962, the senous nature of the 
occupational health hazard to coke oven 
workers both white and non-white and 
without geogra.pWcal limitation was 
demonstrated. The population studied 
and the methodology used are set out ln 
the published papers gene.rally referred 
to as the "Long-Term Mortality Study of 
Steelworkers" <Ex. 2-33 ; 2-13; 2-14>. 
This steelworker study is an on-going 
project and the mortality data is reg­
ularly updated. The pa.rts which are rele­
vant here are those dealing with coke 
plant and coke oven workers. 

There are two primary studies. The 
first, In 1971, by Lloyd, compares the 
mortality experience of coke oven work­
ers w1th tllat expected from a control 
population of steelworkers 1n 7 plants In 
Allegheny County <Ex. 2-lS>. The sec­
ond study published 1.n 1972, was designed 
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to compare the mortality experience 
from lung cancer of coke oven worken 
in 10 non-Allegheny County coke plants 
with a comparable control group with­
out coke oven experience <Ex. 2-14> . 

The Initial study of the Allegheny 
County plants compared the mortality 
experience from 1953 to 1961 of oven and 
non-oven workers with the expected 
deaths by age, race and nativity specific 
rates !or the total steelworker popula­
tion. The job classifications included in 
this study are listed In Ex. 20J. In addi­
tion those steelworkers who had experi­
ence in the coke plant prior to 1953, but 
as of 1953 were employed in other work 
areas, were Included in order to account 
for any selection out of exposure on ac­
count of health-related problems <Ex. 
2-33 IV> . Depending on which group Is 
used, the number of coke oven workers 
Is 1,327 or 2,048. The findings were slg­
r>lficant. Coke oven worker mortality 
from respiratory cancer was 2% times 
that expected. Further delineation of the 
study population Into job location e.g. 
topside, partial topside, and side oven 
showed a five-fold risk of lung cancer for 
topside workers. With 5 or more years of 
fulltime topside employment the risk was 
10 times the lung cancer rate experienced 
by other steelworkers and three times 
for those with less than 5 years topside. 
AJ3 for the racial difference noted in the 
early Kettering study <Ex. 2-33 IV> , It Is 
accounted for by differing work area dis­
tribution in that more non-whites were 
employed in the higher risk topside jobs. 
There was no statistically significant ex­
cess reported 1n this study for side oven 
or partial topside employees. 

In order to determine the applicabil­
ity of this finding to coke oven workers 
outside Allegheny County, Redmond et al 
studied the lung cancer mortality In 10 
coke plants outside Allegheny County 
'both In comparison to, and together 
with, two of the Allegheny County coke 
plant results with a total of 4,661 coke 
oven workera In both groups <Ex. 2-14). 
The cohort Included all men at the 10 
plants who had worked at coke ovens In 
1951 through 1955 and a comparable 
non-oven control groUp both of which 
were followed through 1966, plus a cohort 
from the early Allegheny County study. 
Again, coke oven expostlre was divided 
by the Job location and length of ex­
posure. Of the 90 job descriptions used 
in Lloyd's study only 5 were either not 
used or reclassified In the second study 
<Ex. 20-J). Lloyd's earUer results were 
corroborated. In the non-Allegheny 
County coke plants the excess risk was 
3 times that of the comparison group for 
beth races. For all plants combined, top­
side workers had a 7-!old excess risk of 
lung cancer and the non-white/white 
breakdown had relative risks of the same 
magnitude. In addition, the partial top­
side and side oven workers showed In­
creased risks that were statistically 
significant after five or more years of 
exposure. <Ex. 2-14 Table 6.) 

Updates of the mortality experience 
of the Allegheny County cohort through 
1970 were presented at the Informal 
hearing l;ly Dr. Redmond of the Depart-
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ment of Bi06tatist1cs at the University of 
Pittsburgh <Ex. 20, TR DW-982). To 
date, only the Allegheny County data has 
been updated. However, the results 
strongly support the finding of both early 
studies as to lung cancer mortality for 
coke oven workers regardless of geo­
graphic location. Mortality from lung 
cancer for full topside is 9 times the ex­
·pected rate, for partial topside it is 
almost 2.5 times the expected rate and 
!or side oven only it ts 1.7 times the ex­
pected mortality. All of these rates are 
based on 5 or more years exposure in the 
job category <Ex. 20, Table 3: 20L). All 
of these excesses are considered signifi­
cant at the 1 percent level of conftdence. 
As the length of employment increases 
so does the mortality eXPerience. For 
example, for employees with 20 or more 
years employment topside the lung can­
cer rate ls 20 times the expected, 5 times 
for partial topside and twice the ex­
pected rate for slde oven. The first two 
figures are significant at the 1 percent 
confidence level. 

The evidence of the carclnogenity of 
coke oven emissions was not disputed by 
participants at the rulemaking proceed_. 
ing including the five largest steel com­
panies, and the American Coke and Coal 
Chemicals Institute. As Dr. Halen tes­
tified on behalf of AISL there 1s ".suf­
ficient qualitative evidence to Indicate 
action is required despite the substan­
tial gaps In knowledge" <TR 1718> . These 
gaps have to do generally with the 
specific etiology of lung cancer, the 
causative relationship of the excess from 
coke oven emissions, and the relation­
ship if any between cigarette smoking 
and the excess lung cancer. On the first 
points, the specific cause of the dJsease 
1.s not known, nor is it known why only 
certain people, even those In high risk 
group, get lung cancer. However, this is 
not sufficient reason not to act where 
there is an excess related to exposure ob­
served in a. particular population over a 
reasonably long period of time. On the 
question of cigarette smoking and lung 
cancer any conclusion Is 11m1ted because 
the work histories of the studied popula­
tion did not contain adequate informa­
tion on smoking histories <Ex. 82C; TR 
995). Indirect tests were applied, how­
ever, tci the epidemiological observations 
by comparing the lung cancer rates for 
bee.VY cigarette smokers with that for 
coke oven employees. Even with this as­
sumption, the excess Inng cancer of coke 
oven workers could not be attributed 
solely to smoking <Ex. 82C). 

One participant ' reported that, after a 
survey of the employees at the coke 
plant, no excess cancer mortality was 
found <Ex. 52: 128Al. The sample popu­
lation Is only 363 employees, however. 
This is too small e. sample size to dis­
prove the carcinogenicity of coke oven 
emis:;ions. The studies which defined the 
hazard <Ex. 8-1; 8-19) relled on e. vastly 
larger sample over a wide geographic 
area and showed that coke oven workers 
do have excess risk of death from lung 
cancer. The emissions !tom coke ovens 
contain many known carcinogens <Ex. 
14) and, as It is Impossible to perform & 

study of every plant to 'establish excess 
mortality, OSHA believes that coke oven 
emissions should be treated as carcino­
genic wherever they are generated. 

2. Animal studies. Since it has not 
been possible to generate actual coke 
oven emissions In an experimental set­
ting, laboratory e:icperiments with ani­
mals have been conducted utilizing aero­
sols of coal tar derived from coking op­
erations. The methodology and results of 
several of these experiments were de­
scribed by Dr. Lester Scheel of the 
National Institute for Occupational 
Safety and Health before both the Ad­
visory Committee (Ex. 2-95) and at the 
Informal hearing <TR 672). While the 
short term 90 day exposure studies were 
inconclusive as to the carcinogenicity of 
the coal tar aerosol at different exposure 
levels for the species used <TR 737, 748l. 
the longer term 18 month study yielded 
positive results of lung tumors in ex­
posed rats and none In the controls <TR 
694-695, Ex. 27 Pl. Although the num­
bers as stated in the hearing differ from 
those reported In the NIOSH memo <Ex. 
27 P> the finding remains significant. As 
Dr. Maxwell La.yard, a mathematical 
statistician with the National Cancer I 1­

stitute stated "The occurrence of 
squamous cell carcinoma in rat lungs is 
an important result, since these tumor:; 
are rare In untreated animals." <Ex. 81' . 

D. Cancer o the enito-urinary s11s· 
~ mortality from cancers oI 
the urinary system ha.s been reported for 
coke oven and ga.s retort workers. In a 
review of bladder cancer deaths from 
1921 to 1928, Henry and coworkers re­
ported greater than expected mortalitv 
for nine occupational groups exhibiting 
an excess of 50% or greater <Ex. 8-25l 
Five of the groups were among the "coal 
tar" occupations. The high rate of blad­
der cancer In gas workers was also re­
ported by Doll, et al <Ex. 8-18). Bruns­
gaard <Ex. 8-26) and Battye <Ex. 8-27) 
also reported an excess of bladder can­
cers In gas retort huuse workers. 

Data on urinary cancer excess is not 
specific enough to detail its extent bv 
anatomic site and by type o! exposure. 
The findings of Henry, et al. (Ex. 8-25 l . 
suggest a greater level of risk for by­
product workers than for workers en­
gaged In the carbonization process. The 
actual coke oven workers cannot be sepa­
rated In this study, thus no estimates of 
their risk can be made. No excess mor­
tality from bladder cancer has been ob­
served to da.te in coke plant workers in 
the United States <Ex. 2-14; 20 L). 

In their study of steelworker mortal­
ity <Ex. 2-14), Redmond, et al. identified 
eight deaths from k1d.ney cancer among 
coke oven workers In twelve coke plants 
from 1951 to 1966. These eight deaths 
are not clustered In any plant or racial 
group. Four deaths were In the Allegheny 
County workers and four deaths were In 
the non-Allegheny County workers. Four 
deaths were among white coke oven 
workers and four deaths were among 
non-white coke oven workers. The rela­
tive risk Is 7.5 times the expected and it 
l.s statistically stgn.ificant at the 1 percent 
confidence level In ~e updaJte ot the 

FEDEllAL IEGISTEI, VOL. 41, NO. 206-FRIDAY, OCTOBER 22, 1976 



Allegheny County cohort. one additional 
kidney cancer des.th wa.s reported <Ex. 
20 L> . While nine uses 1s a compara­
tively small number. the kidney 1s a rare 
cancer site. As an illustration of this tact., 
bladder cancer deaths. which have not 
occurred In coke oven workers, are 2.5 
times more common in the general popu­
la.tlon th.an kidney cancer .deaths yet 
there were 9 kidney cancn deaths to one 
for bladder cancer iD the coke oven pop­
ulation <Ex. 2-l4> . 

The mechanism of development of kid­
ney cancer ls Uh.known. Exp05ure to In­
dustrial agents Is lmpllcated as Incidence 
of k1dney cancer Is higher In in.dustrlal­
1.zed and urban areas CTR 907> . Also the 
type of kidney cancer round ln coke oven 
workers 1s adenocarclnoma ratJ1er than 
the transitional cell carcinomas whJch 
are assocla.ted with chronic use ·of anal­
gesics CEx. 2-14>. 

KJdney ca.ncer In coke oven workers 
was round in workers with side oven ex­
perience. although some had topside ex­
perience. Non~ had been full-ti.me toP­
.>lde.workers. however. Five of the deaths 
xcurred In workers with five or more 
v....irs of coke oven employment. suggest­
in.c that duration of exposure is a factor. 
l'he route by wh1ch carcinogen.s from 
.~ok1:: oven emissions reach the kidney 1s 
open to question. Particulate carcinogens 
may be absorbed after ingestion or inha­
lat.lon, or carcinogens may be absorbed 
through th:: skin CTR 469-70>. The ob­
servation of kidney cancer is consistent 
with a 1951 British report of excess blad­
der and kidney tumors In men employed 
as laborers In coke ovens and gas w.orkW• 
CEx. 2-18> . 

In addltio11 to cancer of the kidney, the 
1970 Redmond update revealed a statlstl­
:::f. ~ly significant excess of cancer o.f the 
pr r.:.: ta.tc:. In coke oven workers for those 
o::m:iloyees who ever .worked at the coke 
·:1'J(•1,:, and t.nose who had partial topside 
<'» "~:>ur,;, The excess appears related to 
,r: ;:oyees wltb 10 or more years expo­
~ · · rro tEx. 20LJ and indicates that consid­
~r~.t :on· should be given to protecting this 
" ' •~cPPtlble population. 

In conclusion. there Is an overall ex­
cess mortality rate !Of cancer of the 
genlto-urinary system · tor coke oven 
workers that Is statistically signttl.cant at 
the one percent level <Ex. 20L). 
E.~ cancer.-1. Observations fn 

human poptUations. The first reports of 
~tiona~r from coal tar prod­

ucts, as previously stated. deal with skin 
cancers. Observat1ons o! exposed human 
populations have shown that products of 
coal combustion and distillation can ln­
duce skin tumors. The first American 
cases of skin cancer assoctated with ex­
posure to coal tar products were carbon 
workers reported by Lueke in 1907 <Ex. 
8-22>. In the same year, the British ln­
cluded in the Workmen's Compensation 
Schedule "scrotal eplthelloma occurring 
In chimney sweepa and epltheliomatous 
cancer or ulceration of the skin occur­
ring In the handling or use o.r: pitch, tar, 
and tarry compounds" and later made 
these dJseases reportable under the Fac­
to'r:les Act. 'Ib.e extent of the sk1n cancer 
problem among coal tar workers ~d the 
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variation In Incidence wtthiD occupe.­
tlons are reported In a comprehensive 
review by Henry cEx. 8-231. For the Jte­
rlod 1900 to 1943. 84 cases or eplthelloma­
tous ulceration. or cancer of the skin. 
Including 40 scrotal cancers, were re­
ported tor British coke oven workers. 
Among men with prior coke oven em­
ployment. eleven fatal scrotal cancers 
were reported. 

Redmond. et al reported one skin can­
cer death In their study populution o! 
4,661 coke oven workers from twelve 
American coke plants rEx. 2- l 4 l . The 
death occurred In a worker who had at 
least five years of full-time work a a 
side-oven job and had never worked 
topside. An update of this study, submit­
ted by Dr. Redmond. limited to (·nly Al­
legheny County, Pennsylvania, steel­
workers showed no skin cancer deaths 
In either coke oven or non-oven workers 
!rom 1953-1970 CEx. 20J > . 

Since skln cancer Is easily treated by 
minor surgery and Is not likely to cause 
death It therefore Is not likely to appear 
In a mortality study, deta!led Informa­
tion on skin cancer morbidity In coke 
oven workers is not available. Testimony 
presented at the public hearing by Na­
tional Steel Corporation sta ted that only 
one suspected case of skin cancer In 
coke oven workers had been found in 42 
years by the medical director of Na­
tlonal's Weirton Steel Division <TR 
2312>' 

The medical director of CP & I Steel 
Corporation, after reviewing a local hos­
pital's records, which covered 75 percent 
o! the employees. found that for the pe­
riod 1966-1974, 10.32 percent of the hos­
pital's skin cancer patients had been 
CF~ I employees fEx. 52 >. No skin cancer 
deaths were found . Tiie number of coke 
plant employees Included in the 10.32 
percent Is not available. For the period 
1971-1974. one skin cancer was found 
during the company's annual physical 
examinat1on program. This tumor was 
diagnosed as actinic In origin, I.e .~ ·re­
lated to e,'!posure to sunlight. It was 
noted that only 10.35 percent of the coke 
plant employees participated In the pro­
gram <Ex . 52 

The United Steelworkers of America 
submitted an affidavit from Donald 
Young, a grievance handler at the Ge­
neva coke plant of U.S. Steel Corpora­
tion In Provo. Utah, which provided the 
results of a survey of employees who had 
received medical treatment !or skin can­
cer. <Ex. 60) . The source of the medical 
treatment I.e. company or personal phy­
sician wa.<> not s tated . According to the 
affidavit, 9 unlon me:nbers or former 
members and two supervisors had re­
ceived such treatment. The time period 
over which these cases occurred was not 
glven, but the average period of employ­
ment In the coke plant was 20 years. All 
but one ot the Individuals are said to 
have had "extensive exposure to coke 
oven emissions". AJl are said to have 
showered after work and to have o.t least 
average personal hygiene habits. The 
affidavit stated that the geographic lo­
cation o! the coke plant <Utah> is not 
known to have an excess incidence of 
skin cancer, although the rate !or the 
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general population of that area was not 
gtven. A number of cases of skin cancer 
were also reported In employees of the 
open hearth department and among 
bricklayers. 

In response to Mr. Young's a ffi da vi t. , 
Dr. Merle Bundy, Director of Industrial 
Medicine for the U.S. Steel Corpora Ion 
undertook a survey of t.he compnn~· 
medical records of the 11 employees 
named b y Mr Youn !! 111 h is affidavit as 
having had medlcfll treatment for skin 
cancer. The results of Dr . Bundy's survey 
are reported In U.S. Steel's post-hearing 
commen t i11 lhe fl' rm ci: an nffida vlt 
<Ex. 1'18). Dr. Bundy repor ts that three 
of the 11 employees never had skin can­
cer; I.hat the rem'1inlng 8 employees 
have had skin cn ncer Although th ir 
work a reas were not necessarily closely 
related to the coke ovens. One of these 
8 employee.~ who h ad bee.n exposed to 
coke oven emissions fo r mam· years had 
skin cancer 25 yea ri- <i go and the de­
ceased employee. Rlthough he had skin 
cancer. did not die of skin cancer or any 
other form of cancer. 

Additionally, the medical records of 
all non-coke oven · emplovees at U .S. 
Steel's Geneva Works reveal 10 cases o! 
sk in cancer In over 4.000 employees. 
some of them occurring In employees 
class11led as office workers. Dr. Bundy 
cites the expected ~k in .., ncer rnte for 
Utah as 250 per 100.000 <two references 
were given l . thus U1e expected number 
of skin ca ncer cases s> mone the 400 
workers at the Geneva Coke Plant from 
1951-1975 ls one cAse ner year or 24 
cases. Dr. Bundy stated thnt onlv 8 case:: 
actually occurred In th11t 24-year period 
and. as a result. n.o factual evidence for 
the reported skin cancer excess at the 
Gen eva. Works exi ts CEit . 148 >. 

How this number of cases compares 
with rates at other coke plant6 Is un­
known. Morbidity data on most diseases 
1s dll'f'cult to obtain and the available 
studies cteal with mortallt:.y. 

2. Animal studies. E11 rly anhnal ex­
periments on chemical carctnogene.sl.s 
succe1>Sfully Induced skin tumors by 
painting the skin wlth co::1l tar <Ex. 8-7 
or extracts of soot CEx . 8-Sl . More re­
cent studles conducted by the University 
of Cincinnati, of the cnrcinogenlc prop­
erties of coal tar and coal tnr fra l!.tlons 
derived from coking concluded th.tt 
repetitive i;ontact of the skin of mice 
with co:i l tA. r or fra cttonc; thereof con­
taining benzo (a l pyrene <BCa>P> at a 
concentration of 0.01 percent or more 
resulted In the development of squamou:; 
cell carcinoma of the skln CEx. 2-55B) 
In a later series o! studies conducted at 
the Kettering Laboratory on mouse slclr1, 
both coal tar and B<a P diluted wltl • 
toluene produced sktn tumors In a dose 
response relatlon~hlp CEx. 2-91: E-'<. 
14A). 

Unlike lung and genlto-urlnary can­
cer. there Is no clearly demonstrated 
excess mortaJtty from skln cancer In 
U.S. coke oven workers. However, from 
epldemlologtcnl surveys o! Brtt1sh coke 
workers and similar studies lnvolvlng 
employees ln related processes iD the 
U.S. and other coUlltrles, the possibll1ty 
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of a skin cancer hazard cannot be dis­
missed. In addition, animal experiments 
demonstrate that coal tar fractions from 
coking operations produce a signiftcant 
carcinogenic response In mice. The vart­
atlons In human response may be related 
to the type of operation and the mate­
rials produced as well as to such factors 
as personal hygiene and medical sur­
ve11lance tEx. 2-18> and to the extent 
such factors can be controlled to prevent 
development of skin cancer. they are 
appropriate subjects for tnclUslon In the 
standard. 

F. Non-malignant respiratory disease. 
There Is some evl.dence that exposure to 
emissions from the coal carbonizatlor. 
process results in excess mortality from 
non-malignant respiratory diseases such 
as bronchitis !Ex. 2-18; 8-18> . While the 
causal relationship Is not as clearly estab­
lished In this Instance. It Is Important 
to note that the recent update of the 
Redmond coke plant mortality study 
shows a statistically slgn!fl.cant excess 
for non-malignant respiratory diseases 
for total coke plant beginning with 5 or 
more years of exposure and for coke ovens 
after 10 years of exposure <Ex. 20L). 

When non-malignant respiratory dis­
ease Is examined from another perspec­
tive I.e. morbidity Its Impact on the 
health of the coke oven worker Increases. 
Using coke plant workers as the refer­
ence since the data is not broken down 
Into Job area within the coke plant, there 
may be 3-4 times as much morbidity as 
mortality from non-malignant respira­
tory diseases (EX. 109, Ex. llOM>. Addi­
tional Information on morbidity was pro­
vl.ded by the USWA, again, for coke plant 
operations. Out of 112 employees exam­
ined by a physician over 50 percent were 
diagnosed as having some lung Impair­
ment, I.e. pneumocon!osis, emphysema, 
fibrosis and ,. chrome bronchitis <TR 
3325--30; Ex. 58 l. 

G. Other hazards. In evaluating the 
hazards to which coke oven workers are 
exposed, It Is Important to consider pos­
sible Interactions with other factors In 
the work environment. These Include not 
only coke oven emissions but also. heat, 
flame. coal and coke dust, and moving 
and heavy equipment rTR 1983-19&9>. 

One example of such Interaction Is the 
need to limit exposure to coke oven 
emissions by Ingestion tTR 439, 470> and 
a concomitant need for some form of 
water supply on the batteries due to the 
heat exposure CTR 1988l. Other situa­
tions of this nature Involve minimizing 
skln 1 contact with coke oven emissions 
and yet not prescribing p rotective equip­
ment that adversely affects exposure to 
heat <TR 1983>. These Items as well as 
additional protective equipment and hy­
giene facility requirements are discussed 
In greater detail under the spec!fl.c sec­
tions of the standard. 

-- H. Conclusion. The evl.dence 1n the 
record conclusively supports the ftndlng 
that coke oven emissions play a causal 
role in the induction of cancer of the lung 
and genlto-ur!nary tract 1n the exposed 
population. Constituents of coke oven 
emissions and coal tar, a by-product of 
the coking process, are known animal 

Jn carcinogens and have been related 
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to Increased skin cancer mortality In 
human populations similar to coke oven 
workers. This information Is sufficient to 
warrapt protective measures designed to 
reduce employee exposure to coke oven 
emissions. 

IV. ECONOMIC CONSIDERATIONS 

In setting standards for toxic sub­
stances. the Secretary Is required by sec­
tion 6(bl 5 of the Act to give due regard 
to the question of feasibility. While the 
precise meaning of this term Is not clear 
from the Act or the legislative history. it 
has generally been construed in a stand­
ard-setting context Include .both tech­
nological and economic considerations. It 
has long been OSHA's practice to 
thoroughly evaluate the feasibility of its 

·major standards by perfQrming studies of 
Its own and by consideration of the sub­
missions to the public record. 

The economic feasibility of· the pro­
posed standard for coke oven emissions 
has been extensively analyzed by OSHA. 
Two separate studies have been con­
ducted for OSHA, and several days of 
hearings have been held, focusing prt­
martly upon Issues relating to the eco­
nomic impacts of coke oven emissions 
control. 

The steel Industry Is the major In­
dustry directly affected by the coke oven 
standard. The foundry. or merchant, cok­
ing Industry which produces 3 .fllllllon of 
the 61 rn1111on tons of coke produced an­
nually tS also affected. The record estab­
lishes that the steel Industry ~ a large, 
stable and profttable Industry. Over the 
last 8 years, the earnings after taxes of 
7 major and 5 smaller steel producers ex­
ceeded $857 million per annum CEx. 109, 
Table 2-IIAJ. Moreover, the Industry Is 
In an expansionary mode. Over the next 
8 years, Industry spokesmen project that 
the steel Industry will spend nearly $40 
billion In new capital expenditures <TR 
4271). 

As an affirmation of the healthy state 
of the steel Industry, none of the steel 
industry spokesmen testifted that thP 
proposed standard for coke oven emis­
sions would Imperil the existence pf the 
coke Industry in the Un1ted States. Of 
primary concern to the steel lndu.stry L:s 
whether the standard Is Justlfted gl.ven 
the magnitude of the hazard and the 
cost of complying with the proposed 
standard. 

A. Costs. Estima.tes of the total annual 
cost to the affected Industry In order to 
comply with the proposed standard vary 
from $130 million to $1.28 billion. The 
variation In these estimates Is primarily 
attributable to differences 1n underlying 
assumptions. 

DB Associates <DBA) performed two 
studies for OSHA relating to coke oven 
emissions. The ftrst study, completed 
July 1975, was based upon the Advisory 
Committee's recommendations for a coke 
oven emissions standard. It provided a 
preliminary estimate of the cost of com­
pliance which DBA estimated to. be $295 
million per year CEx. 108>. 

With respect to the foundry coke plant 
operators, the American Coke and Coal 
Chemicals Institute ACCCI> submitted a 
post-hearing comment 1nd1catlng the 

costs per ton of coke mtght be higher for 
such operattona than for the steel indus­
tzy ';Ex. 147>. Both of these tssues are 
discussed in the following section. 

Based upon the proposed standard, 
DBA completed a second. more detatled 
study which OSHA made available 
March 12. 1976, in which two alternative 
cost-of-compliance scenarios were de­
veloped <Ex. 109>. Scenario I considered 
the cost of control measures set forth 
In Appendix B of the proposal. except for 
automatic lid lifters, remote control 
dampering, oven door gaskets, and 
automatic door cleaning equipment. 
Total capita.I costs associated with this 
scenario were estimated to be $451 mtl­
llon. or $68 rn1111on per year, using an 
annual1zatlon factor of 0.15 to reflect 
both depreciation and an B percent 
Interest rate <Ex. 109, p . 2) . Required 
ch~mges In engineering controls and work 
practices In this scenario. Ii was deter­
mined, would Increase the demand for 
labor and Intensify efforts In the mainte­
nance function. In this scenario, DBA 
estimated that employment In coke oven 
departments would rise by an average of 
17 percent and that total increased labor 
costs per year attributed to the proposed 
standard would be $103 m11llon. Increased 
annual maintenance costs were esti­
mated to be $70 million and the sum of 
annual maintenance and labor costs at­
tributed to the proposed standard were 
estimated to be $173 m1llion rEx. 1Q9 p. 
4, Table 1-8). Based on the 0.15 an­
nual!zatton factor, total annual costs 
were estimated to be $241 million . Using 
a 0.10 factor, based upon an assumption 
of 10-year, stralght/llne depreciation ex­
clusive of Interest or the ftnancial cost of 
capital, annual costs were estimated to 
be $218 mill1on CEx. 109. p_ 86>. 

Scenario II was based upon the strict­
est possible Interpretation of the pro­
posed standard. Inclusion of the capital 
Items omitted from DBA's first estimate 
raised total capital costs to $860,000,000. 
or $130,000,000 a year. Other annual costs 
rose to $1.500.000.000 reflecting estimates 
of cost of replacing coke production 
which could be lost as a result of con­
trols and work practices required under 
this Interpretation. The result was an 
estimated total annual cost of $1.28 bil­
lion CEx. 109. p. 3>. 

The American Iron and Steel Institute 
<AISI> accepted the estimates of $860,­
000,000 for capital and $1.280.000.000 for 
total annual costs as the basis for their 
estimates of the effects upon the steel 
Industry attributed to the proposed regu­
lation. The Counctl on Wage and Price 
Stability tCWPS> accepted this estimate 
as representing the upper limit of the 
range of possible cost effects of the pro­
posed standard. The United Steelworkers 
of America rejected the Scenario II esti­
mate, and further modified the estimate 
of Scenario I. ACCCI used both flgures 
In submitting Its summary estimates. 

AISI rejected the Scenario I capital 
c9st estimate on the grounds that strict 
OSHA interpretation and enforcement 
of the proposed standard would require 
use of all the Appendix B Items deleted 
from the analysis. Though not entirely 
In ii.greement wl.th all the Scenar1o II 
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capital cost estimates, AISI believed that 
those estimates with which It disagrees 
wlth DBA, on balance, tend to cancel out. 
leaving the overall total estimate to be 
a reasonably accurate Indicator <per­
haps understated> of the level of capital 
costs that must be expended In order to 
comply with the proposed standard <TR 
4266). 

With respect to annual costs, AISI 
suggested that the Scenario I estimate 
discounted the value of the lost coke pro­
duction, which. it believes, is possibly 
the greatest single cost effect of the pro­
posed standard <TR 4283-4293 l . In addi­
tion, AISI said that other IIS costs were 
miscalculated, but. that the sum of their 
effects offset one another. AISI empha­
sized, however, that the appropriate way 
to value coke loss was to subtract the 
value of coal not used from the sum of 
the purchase price of coke and the values 
of energy and by-products lost <TR 
4656). 

Coke loss proved to be an Issue which 
aroused considerable controversy. Na­
tional Steel Corporation and Republic 
Steel Corporation basically supported 
the view taken by AISI, but the United 
Steelworkers contended that portions of 
the coke loss had already been accounted 
for . Questions arose concerning several 
methods by which coke loss could be 
minimized, especially through the use of 
additional manpower to redt:ce coking 
time, AISI reported that imported coke 
is used when needed, but that it is ex­
pensive <$140/ton l and of POO!" quality. 
In response to inquiries made by the par­
ticipants. OBA indicated that the study 
estimates of coke loss were based upon 
the assumption of capacity production 
at the time of the study and did not 
reflect occurrences of idle capacity, 
downtime or use or stockpiles <TR 4142, 
4143, 4063, 4069). 

CWPS noted that Scenario II estimates 
were based upon reports from the sev­
eral coke producers' that would not allow 
a : c::ess to detailed company data on cost 
estimates and that had an incentive t.o 
overstate costs <TR 4250). Utilizing In­
land Steel Corporation's estimates of 
capital and annual costs which were re­
spectively 10 and 76 percent le5s than the 
OBA estimates, CWPS deflated the cost 
estimates of other companies to develop 
its own lower bound Scenario I cost esti­
mate to complement the upper bound 
OBA estimate. Utlllzing the costs of 
OBA Scenario I , CWPS then estimated 
the total capital costs to be $410,000,000: 
annual- capital costs to be $61,500,000 
<using a factor of .15); and other annual 
costs to be $93,300,000. Using a capital 
recovery factor reflecting only a depre­
ciation assumption, the lower bound es­
timate is about $139,000.000 <TR 4692­
4693). Thus, CWPS estimated the range 
ot annual costs <based on the .15 capital 
recovery factor> to be between $160 mil­
lion and $1.28 bfilion. Though CWPS In­
dicated that further study would be re­
quired in order, to develop an estimate 
within this range, CWPS said Its "best 
guess" of total annual costs would be in 
the neighborhood of $200 mfillon CTR 
f758). 

The United Steelworkers ot America 
<USWAJ also developed an alternate es­
timate, by revising the OBA Scenario I 
estimate of $450.000,000 in capital costs. 
From that estirriate the USWA deducted 
$250,511.000 for four items. These in­
cluded overestimates of costs of $46.725.­
000 for hygiene facilities. $57,610.00C for 
double drafting and $123.900.000 for oven 
doors. In addition. the USWA noted that 
the OBA document and other estimates 
ignored the effect of the 10 percent in­
vestment tax credit. It calculated the 
value of that credit to be $22.276.000, af­
ter deduction of the overestimates. As a 
result of these deductions, the USWA's 
estimate of total capital costs was $199.5 
million . 

The USWA accepted the annuallzatlon 
factor of .15. Based upon this ftgure . they 
estimated annual capital costs would be 
$30 million. If DBA Scenario I estimates 
of other annual costs were added, the 
USWA's estimate of all annual ,costs 
would be $203 m 1lllon. Thus, OBA sce­
nario TI appears too high because <1 l 
automatic lid lifters and automatic door 
and jamb clea ners are contemplated pri­
marily for new or rehabilitated batter­
ies; <2> separate "contaminated" and 
non-contaminated facilities remote con­
trol dampering and oven door gaskets 
are not presently contemplated for any 
batteries; and (3l although OSHA recog­
nizes that at least some of the speclftcally 
mandated controls may have some Im­
pact on production, It appears that in­
creased familiarity with the work prac­
tices and operating procedures, greater 
use of labor and improved technology 
wlll minimize any Joss In production. In 
addition, the lower range estimates of 
139,000,000 and $160,000,000 <.15 recov­
ery factor> which were based upon the 
assumption that Inland Steel date were 
representative of the steel industry do 
not appear to be accurate since Inland 's 
situation is a.typical of the steel in­
dustry because it already has more new 
eQuipment than many other employers 
CTr. 4406, 4751 >. 

A wide range of cost estimates was pre­
sented by concerned parties at the hear­
ings. OSHA, has concluded it would be 
inappropriate to accept any one oi the-Se 
estimates as its own or to make a defini­
tive estimate of the actual costs necessary 
to comply with the proposed standard; 
however, OSHA has concluded It appro­
priate to narrow the estimated cost 
range. 

Based upon an analysis of the record, 
tncludlng potential !oss of production, 
cost of controls and cost.:: related to other 
portions of this final standard OSHA 
believes that total annual costs are likely 
to fall in the $200,000,000 range, rather 
than the $1,000,000 ,000 range. In reach­
ing such a conclusion, It shoulc be noted 
that the time required for implementing 
the required engineering controls wlll 
spread the costs . OSHA recognizes that 
any estimate of fu t ure costs of controls, 
especially costs relating to lost produc­
tion resulting from control3 which have 
not been installed on a particular bat­
tery are necessarily speculative because 
of the variation among batteries. In 

addition, we recognize that sgme employ­
ers who implement all of · the re<iutred 
eng1Deertng controls a.nd work practices 
may have to expend additional funds tc 
research, develop, and implement new 
technology in order to meet the p~rmis­
sible expo.sure limit. Cost figures for these 
elements are too speculative to estlmr..te 
<Ex. 108J. 

B. In/l.ationary impact. As previously 
noted, the performance of economic 
feasibility studies Is based upon OSHA's 
desire to obtain the data necessary to as­
sess the capacity of covered employers 
to comply with Its proposed standards 
and upon the statutory· mandate that the 
standards Is feasible. OSHA believes that 
such economic-feasibility Information ls 
essential to informed and responsible 
rulemaking . 

Additione.lly, Executive Order 11821 
C39 CFR 41501l and related implement­
in~ instructions. particularly Secretary 's 
Order 15-75 <40 FR 54484>, require that 
OSHA certify that the inflationary im­
pact of the proposed standard on the 
general economy was evaluated. The 
evaluation of such Impacts was made a 
part of the economic analysis presented 
in the second OBA study. The results 
were extensively discussed and are sum­
marized below: 

Price elasticity of steel represents a 
principal determinant of the industry's 
ability to pass on any rise in costs in the 
form of a price increase. Though the 
DBA study did not attempt to estimate 
the price elasticity of demand .for steel, 
it noted that it is relatively small in the 
short run, essentially permitting cost 
pass-through. This means demand for 
steel is not likely to significantly dimin­
ish as a result of increased costs related 
to the standard. For Scenario I the price 
of steel is expected to rise by approxi­
mately $1.50/ ton. 

Industry representatives contended 
that, since the industry is in an expan­
sionary mode, capital requirements for 
compliance with proposed OSHA regula­
tions would directly compete with capi­
tal requirements for expansion. ll, there­
fore , a capital shortage develops,. ~t Is 
possible that a greater Increase in steel 
prices may be necessan· to generate the 
necessary funds for compliance. An 
upper bound of $13.29/tons was given by 
the industry for such a price increase. 
However, OSHA estimated that capital 
requirements for the overly pess1mlstic 
Scenario II represent only 2 to 3· percent 
of planned capital expenditures by the 
Industry over the next eight years and, 
therefore, a capital shortage is not likely 
to occur as a result of the proposed coke 
oven standard. 

Based on the assumption that the steel 
industry would be able to pass through 
in the form of higher prices the full 
compliance costs in Scenario I, DBA cal­
culated an upper bound for steel price 
changes of 0.5 percent and a rise ln con­
sumer price index of 0.01 percent, a rel­
atively small 1ncrea.5e. DBA concluded 
that there would be a m1n1mal effect on 
wage rates and coke production costs due 
to labor productlvtty lOflll. DBA ftna11y 
concluded that some email sk~ pro-
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ducera woUld have t.o expend more to 
institute the 1r.andated controb t.ho.n 
large ones because they bad laiged be­
hind the larger producers 1n Implement­
ing sucb controls. 

ll'be st.eel lndust.ry Is facing compli­
ance costs In connection with coke oven 
em.iSsloos from requirements or other 
regulatory agencies as well \ !!.g. EPA >. It 
is not possible to determine which costs 
<or benefits 1 should be attributed to 
which regulations and. t.herefore. OSHA 
believes that estimates ot compUa.oce 
coots :ihould be consldered as ranges 
which may lnr.l;1de t.he Jolnt costs of 
other reg'J.lations. 

There wo..s some dlsagreemeni with 
upl)er bound ~Lunate el!ect on the CPL 
The pr incipal source o! contention was 
not t.he method 1CWPS accepted the 
valldity of the model I . it was that the 
lnfiationa.ry Impac t was ca.lcul.at.ed only 
for Uie lower point of tbe study's range 
of cost estilria&es 1TR 4027 > • OSHA 
.noted that. by ex tropolating from these 
estimates or !nftatlona.r.1 impact It wa.s 
pos51ble to estunai.e a range of effects. 
Thus the upper boWJd esWl1ate of 
change In the Consumer Price Index 
coUld range from 0.01 to 0.07 percent 
CTR 3935 1 • ID any event. we find that 
the lniiatlona.ry lmpact ls small and. 
therefore.. villi not disrupt. S\lbStant1a.11y 
the Income and con.">ump tion patterns of 
t.he economy . We. therefore. conclude 
that J.lttle or no change In the pattern 
or s~l use would be expected. 

CWPS said tha t another view of ln­
.tlaUonary lmpact woUld Involve calcula­
tion or the dollar va lues of antic ipated 
co.5ts a nd benefit.6. They said that II 
est imat.es or costs exceeded those for 
beuefl t.-i ., they would t.erm the results ln­
fia tloni..ry, and the converse would be 
c.erm <}( I a. i1 tl - lll.Oa tlonary. Attempts to 
!.ak.e tlll:J view. and the a ttendant prob­
lems In developing such estimates are 
~Jscu.ss ·-:I below. 

...:) . Bi:ne/l.ls. It ls clear that the over­
rid.m~ 1 urpose o! the Act ls to proteet 
empltJyee so.tety and health even lf such 
µrn tectlon resul1:6 in the expenditure of 
l ari;w sums ol money, increo,.,ed- produc­
tion costs or reduced profit. margins. On 
the other hand. the Act ls not Intended 
to lmpooe unnecessary or inappropria te 
financial or other burdens upon affected 
employers. 

In an effort to assist OSHA In Its 
decision-making process, / CWPS sug­
gested that OSHA utilize cost-benefit 
analysts. That is, benefits of the coke 
oven standard would be quantl.fied In 
dollars and measured against the doUar 
costs of lmplemellting the standard. 
Cost-benefit analysis ls a common 
method for making economic decisions. 
In recent years. some economists have 
sought to apply this analysis to the value 
of human ll!e and the c05t pf health care 
(TR 4580-1 ). 'However, there Is no con­
sensus ~ to an appropriate methodology 
to arrive at dollar values for benefits 
CEx. 109,p. 56>. . 

There are Insuperable obstacles to any 
attempt to estimate accurately and to re­
duce t.o dollar tet'tD.6 the value ol any 
health regulation. To begin with, since 

ll!e and health are neUher bought n'lr 
aold In our society, any estimate as to 
dollar values must necessarUy be specu­
latlve. Yet. such an estimate re<iuires 
una.mbtguous detennJnatloos of prevent­
able mortality and morbidity and ac­
cept.ed S~aQdards of doUar values of ll!e, 
Illness. pain , and grlef ol those directly 
and lndirectly affected. Indeed as CWPS 
sugges ted. dollar values for benefits re-
qui.re a subjective Judgment as to social 
utility or d1sutlllty <TR 4580, 4584-Sl . 
CWPS suggested a general, approach to 
estlmatlng benefi ts as the social benefits 
to society as a whole. Including the lndi­
vlduals who comprise IL and reftectlng 
any net reduction 1D their dlsutllltles 
CTR 4578> . Por reasons that are dis­
cussed more Cully below. OSHA beUeves 
that there a.re so many d!nlcult.ies ID­
volved tn attempting to assign a dollar 
valu<: to the benefits o! the standard that 
such figures woUld not prov1de a mean­
ln.g ful lncllcatlon or the true value or the 
standard. 

Industry representatives recognized 
the seriousness of the health problem 
and t.ook no position on the number of 
Uves that would be saved by the pro­
posed regulation. and no wi tnesses were 
wUllng to equa~ dollars with lives <TR 
4391, 4398. 42,.2> . The primacy Issues 
then. as raised by CWPS. were 1 l> 
whether a. dollar value for benefits should 
or Indeed could be establlshed ; <2> the 
elements to be included and evaluated as 
be_neflts. and ,(3 > the calculation of pre­
ventable mortality. 

In a ttempting to perform COl>t-beneflt 
analysls. It ts Initially necessary t.o cal­
culate the number of ll•te!' which w1ll be 
saved by the standard.·The US calcula.­
tion of 240 lives <Ex. ' 109. p, 68 > was 
challenged. The ca.lcUlatlons were based 
on the assumptions that the proposed 
regulation would be fully l!fJectlve 1n 
eliminatin g excess risk or death ; that the 
populat_lon at risk Is equal to Lhe amount 
ol coke plant labor turnover per year 
multlplled by 45 years to approximate · 
the length of working life, e.nd that the 
Redmond calculation of the percentage 
ot excess mortality for coke plant work­
ers can be applied to that population at 
risk. The result of that ea.lculat!on Is thst 
excess mortaUty per year from all causes 
among the total exposed popuJatlon ls 
estimated at 240. In the bearings CTR 
4014> OSHA noted that this estlmate was 
based on a stable population, and, U one 
accounts for deaths from competing 
causes over the 45 years, the estimate of 
excess mortality would decline to 211 
<TR 4014l. 

CWPS objected to the asswnpt!ons and 
resUlt s or these calculations. However, 
they also asswned that the standard 
would ellm1nate all excess mortality. 
They estimated that between 8 and 35 
lives per year would be saved as a result 
of the proposed rule CTr. 4739). CWPS 
assumed that there would be no relevant 
labor turnover and cons1dered only coke 
oven workers (rather than coke plant 
workers> . As a. resUlt, the population at 
Nsk In any year in CWPS calcUlatlon.s 
was appropriately 60 percent of that 
population at risk estimated. in the ns or 
21 .000 employees. 

CWPS. also assumed: (al For the btgh 
rate, that all workers had the same r1slc 
as that estimated for long-term worlters; 
lb'> ror the medlwn estimate, that the 
average excess mortallty rate applied to 
their population at risk, and lc) for the 
low estimate. that work.en In the coke 
plant had no excess risk of death. CWPB 
derived thelr estimates by thelr own 
methods from published Redmond data. 
They lnd1cated that t.hel.r approach was 
based upon sound economics. but t.hat 
they would defer to the ciethodology uti­
llzed. by epldemlologl.Sts. They also lnd1­
ca.ted that their estlma.tes of cost/ benefit 
relationships were sensitive to any errors 
1n the process of estl.mAUng benefits. 

In the course or CWPS' testimony, lt 
was noted that a rate .0016 was used In 
the calculation of their hlgb <35.4 l est1­
mate of excess morta!Jty. , he record m ­
dicat.es r.ba\ the .0016 rate related to 
coke plant workers, but U1at. under stmt­
lar assumptions, a rate of .0041 would 
appl.,y to coke oven workers as the popu ­
lat1on at risk. Using the .0041 rate f or 
the 22.100 workers In coke ovens result1•1.! 
In the estimate of about 90 as ar. altem&.­
tJve Wgh estimate of execs~ mortallt;. 
w1der the CWPS n:--sumptmns 1TR 4739, 
4740> . U It Is a.ssu!':'led t.hll' there ts a 
20% turnover and t.'lat tilt! r!.slt la .0041, 
then the excess mortality wouid bE' ap­
proximately 109 dea:h~; per ~ear under 
\he methods Ul5ed by CWPS. 

As can readily be seen. estimates of 
the mortallt.Y benet1ts of the reduced ex­
Posure wW vary slgnlftcai.tl:v. depending 
uµon the assumptions utilize~ However, 
OSHA does not belleve It Is aporooriate 
to quantify even a range o! th'.! OOl'Cfi:S 
o! the final rule. 

To begin with, we belh ·e that the 
mortallty beneftts of the ,,<,.anda•d in­
elude more than the reduced exposures 
which wW result. Based upon the data 
1n the record. it Is lmposslble to quantify 
prospectively the decrease In mortality 

•which will, we believe: occur as a resUlt 
o! medlcal surveWance, byg1ene fa.cUl­
ties. protective clothing and the other 
provisions of the final rule. 

Moreover, were v • to focus only upon 
the benefits derlvt>1\ from reduced e.x­
posures. the most costly requiremen t. ~f 
the standard meaningful quantification 
Is not possible. In this regard, It should 
be noted that we are aware or no "safe" 
level of exposure to coke oven emissions. 
Therefore, although we believe that mor­
tality rates wm be significant ly reduced. 
we do not know whet.her compliance with 
the permis.slble exposure limit wW re­
move all mortallty resulting from coke 
oven exposure. Moreover, slgniflcant 
reductions 1n mortality will not result 
from the standard as soon as exposures 
are reduced. Rather, because of the In­
herent nature of mortality resulting 
from occupational health hazards. ln­
eluding carcinogenesis and Its Jong 
lat.ent period, the yearly J)lOrtallty will, 
we believe. be gradually reduced over -a 
period o! years. perhaps as many as 20 
or more years from now until the stand­
ard is fully effective. However, unless 
exposures are reduced now. we believe 
the mortalJty rate will not decline. and 
coke oven workers will continue to suffer 
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the excess mortality of the past. In our 
view, the final 	rule provides immediate 
benefits relating to mortaUcy by protect­
ing employees today so that their mor­
tality wlll be significantly reduced In the 
future. In these circumstances, we be­
lieve that it would be inappropriate to at ­
tempt to speculate on the reduced yearly 
mortality which will result from the final 
rule. 

In addition, It is likely that at least 
some of the engineering controls re­
quired by the final rule will reduce ex­
posure~ to the general population in the 
surrounding communities. To the ex­
tent that mortality and morbidity are 
reduced, an obvious benefit would thereby 
be derived. We do not have adequate 
data to quantify these benefits. 

Even if a meaningful estimate of re­
duced mortality could be established, we 
do not bel1eve that there Is an adequate 
methodology to quantify the value of 
a life. Various methodologies were sug­
gested in the IIS, but none was viewed 
as satisfactory. 

One method commonly used in analy­
sis of programs involving health care or 
disease control is often referred to as 
the "human capital" approach. The 
"human capital" method derives a mini-· 
mum monetary value of human life 
based on the value of an individual's fu­
ture earnings which would be lost as a 
result of premature death. Such calcula­
tions are occasionally supplemented by 
the ·"suggestion that auxiliary calcula­
tions be made In order to take account 
of the suffering of the victim, his loss of 
ut1l!ty from ceasing to be alive, and/or 
of the bereavement of his family (Ex. 
110> ." Others, such as Dorothy Rice, ex­
tend' thls concept by "totaling the amount 
that is spent on medical care and the 
value of earnings foregone as a result of 
disability or death" to obtain a minimum 
value of human life (Ex. 110 D: llON>. 

Use of the human capital approach Is 
qualified by its reliance on t.~e arguable 
assumption that the sum of foregone 
wages <or foregone wages plus medical 
care costs) is the best estimate of the 
value placed on human life by society. 
Use of this method is further handi­
capped because It Implies, for example, 
that retired persons (who are not longer 
"earning") are worthless, and that men 
are worth more than women <because the 
average earnings of men are higher than 
the average earnings of women) <Ex. 109, 
p. 57). 

Another method, somewhat similar to 
the first, is sometimes called the "net 
output" approach. The value of an In­
dividual's life under this method Is 
found by "calculating the present dis­
counted value of the losses over time ac­
cruing to others as a result of the death 
of a particular Individual" <Ex. 110-0>. 
Use of this method requires acceptance of 
the attitude that what Is most Important 
to society Is simply the resultant net loss 
or gain following the death of ope or more 
of Its members. U accepted, the approach 
implies that the death of any person 
whose earning power or productivity Is 
negative <such as a retired person re­
sardless of his or her ownership of prop­
erty), represents a net benefit to society. 

The method has no regard for the feel­
lngs of the potential victim or his famlly, 
restricting Itself only to the interests of 
the surviving members o! society as a 
whole <Ex. 110-0). 

A third method advocated by many for 
use in benefit assessment approaches the 
problem from a "social" aspect r.nd bases 
the value of life on the amounts Invested 
by government In social programs aimed 
at reducing the number of deaths. Renal 
dialysis for persons with kidney failure 
<the costs of which range from $15,000 
to $25,000 per patient per year) is Just 
one example of the free medical care 
available under a government-sponsored 
program <Social Security>. Under this 
benefits analysis approach, the costs in­
volved in the program imply that society 
places a value on life substantially higher 
than the sum of the wages these persona 
would earn over their working lifetimes 
<Ex. 110-D>. 

While some have also suggested that 
an implicit value of human life could be 
derived from decisions on amounts spent 
In other programs to prevent mortality, 
Mishan notes that such values may prop­
erly differ among programs. He also 
notes that no democratic voting process 
is Involved directly in such program de­
cisions and, even If that were the case, 
an independent economic criterion for 
the value of life would be required for 
rational decisions <Ex. 110 Q) . Some have 
felt that such an independent value could 
be derived from examination of wage 
rates paid in hazardous occupations. 
However, this would assume that work­
ers have perfect knowledge of the nature 
of the hazards, and this would be more 
likely in obvious exposures than In the 
case of exposure to occupational carcino­
gens which have a long latency period so 
that the time of death Is remote from 
the initial exposure. The time difference 
also Introduces questions on whether the 
future benefits of reduced mortality 
should be discounted to arrive at some 
present value, '>ut there Is substantial 
disagreement among economists on the 
use of discounting in estimating the value 
of a life to be saved in future yean; <Ex. 
109, p. 59). Finally, even If the value of 
life could somehow be assessed, there 
appears no way to value a difference be­
tween the slow and painful process of 
dying from cancer as compared to other 
dying processes with different levels of 
pain and suffering <TR 4581). 

OSHA believes that these methodolo­
gies do not adequately quantify the value 
of life. Accordinglv, we decline to do so. 

It was suggested that the cost-benefit 
analysis should Include an estimate of 
the dollar benefits of the standard in 
relation to reduced morbidity. Again, it 
Is not possible to precisely estimate the 
excess morbidity resulting from exposure 
to ~oke oven emissions, although we do 
know that excess morbidity does result 
(Ex. 109, p. 67; TR 4888). 

CWPS testified that a previous study 
(of asbestos workers> indicated that the 
amount of excess morbidity exceeded 
that of excess mortality, but that the 
value of lllness was several timea less 
than the value associated with death, so 
that, in that study, equal dollar values 

were assigned to excess morbidity and 
excess mortality. They therefore pro­
posed allowing for the value of morbidity 
by dividing annual costs by 2 before 
relating annual cost estimates to esti ­
mates of excess mortality in any cost­
benefit analysis <TR 4744-4746, 4587­
4588). Not only Is the number of dis­
abling illness which will be prospectively 
avoided unknown, but. their average du­
ration and the number of nondlsabllng 
lllnesses and their duration Is also un­
known <TR 4589) . 

In these circumstances, we find that 
it is inappropriate to arbitrarily establish 
a dollar value on the benefits of the 
standard relating to anticipated declines 
in worker morbidity. 

CWPS testified that, by relating esti ­
mates of benefits tin terms 6f prevent­
able deaths or their equivalent> to esti ­
mates of the costs of compliance, It Is 
possible to estimate the implicit cost 
of reduced mortality. Moreover. they tes­
tified that a decision on implementing 
a proposed regulation Involved accept­
ance of such an estimate of the implicit 
cost as the minimum value of a life <TR 
4783). However, for reasons noted above, 
we do not believe we can forcast accu­
rately the amounts of annual reductions 
In mortality or morbidity that will result 
from the reg-c1latlon, nor do we have an 
independent estimate or standard of the 
dollar value of life. 

Based upon the foregoing and the rec­
ord as a whole, OSHA finds that com­
pliance with the standard <even If the 
higher cost estimate were usedl is well 
within the financial capability of the 
coking industry. Moreover, although we 
cannot rationally quantify In dollars the 
benefits of the standard careful con­
sideration has been glven to the question 
of whether these substantial co.:;t,s are 
justified in light of the hazards. C8HA 
concludes that these costs are necessary 
In order to adequately protect employees 
from the hazards associated with coke 
oven emissions. 
V. 	 SUMMARY AND EXPLANATION OF THE 

STANDARD 

The !ollowinfs sections discuss the In­
dividual requirements of the standard. 
Each section includes an analysis of the 
record evidence, the recommendations of 
the Advisory Committee and NlOSH, and 
the p0!1cy considerations underpinning 
the declsi.ons on the particular provisions 
of the standard. After consideration of 
all the evidence in the record, the final 
standard sets a permissible exposure limit 
to coke oven emissions of 150 µg/m' ben­
zene soluble fraction of total particulate 
matter present during the destructive 
distillation or carbonization of coal. In 
addition, the standard specifies minimum 
engineering controls and work practice 
controls designed to reduce exposures to 
coke oven emissions. Additional controls 
and work practices are reciulred where 
necessary and written compliance pro­
grams must be developed. Other portions 
of the standard Including those on respi­
rators, protective clothing, hygiene facil ­
ities, and exposure monitoring have been 
revised and clarifted as described in 
detall below. 
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A. Scope and appHcatWft. Thia atand­
&rd applieil to work.places u.stng the proc­
ess of destructive d1stmat1on or carbon­
ization of coal for the production of coke. 
It covers the control ot employee ex­
posure to coke oven emissions ·and In­
cludes various provisions which a.re 
n~essary to e.chicve that control "Coke 
oven emissions" Is def1ned In the .stand­
ard to mean the benzene soluble fre.ctlon 
ot total particulate matter present dur­
ing the destructive distWatlon or ca.r­
bonlzatlon o! coal !or the production of 
coke. Both the concept or "present" and 
the choice of the particular substance to 
be regulated arc importan t 1n definJng 
the scope of the stands.rd. OSHA bas 
chosen to define the standard in terms of 
the benzene soluble matertal "present" 
during the production of coke, rather 
than the matertal "generated" by the 
process as recommended by the Advisory 
Committee. The reasons are twof old. 
F!rst, the record establishes that no an­
aiytical method exists by which all the 
potential sources or benzene soluble ma­
tertal can be determined cTR-2494), a nd 
since coke ovens are located in an en­
vironment with many other sources of 
pollutants a precise sampllng technique 
to ellmJnate all external interference is 
impossible and secondly, the benzene 
soluble method ls one that Is least Ukely­
to measure such extraneous sources 
('1'2493-4 > . Therefore, while the scope 
may appear expansive, the choice of the 
substance to be regulated narrows that 
coverage with sufficient precision to pro­
vide an accurate measure of employee 
exposure as well as of the effectiveness of 
the controls and work practices. <see 
Permissible Exposure Limit>. 

Industry participants were also con­
cerned that employers might be cited for 
exceeding the permissible exposure limit 
in workplace areas which have not been 
associated with an excess health risk.. By 
llmlting the appJ!cation of the permis­
sible exposure limit to a defined regu­
lated arE'\l., OSHA has Insured that this 
will not occur. The regulated area. which 
has been established Is the coke oven 
battery, including top-slde. pushsldc, 
coke-s1de and their mMhinery, the 
wharf and the screening station. All of 
these spec1.ftc worksites were associated 
with the excess healt h rtsk <Ex. 20 ; 8-1; 
8-19: 8-29: 2-105, p. 1061 . It should be 
noted that the beehive ovens have also 
been established as a. regulated area even 
though no epidemiological studies of this 
type of coke production have been done. 
However. since beehive ovens utilize the 
carbonization of coal for the pro(:luctlon 
of coke. and such processes have been re­
lated to excess lung cancer and other 
respiratory diseases, the decision was 
m ade to Include them in the coverage of 
t h e standard. 

In accordance with section 4Cb) (1) of 
the Act, this standard will not apply to 
working conditions with regard to which 
other Federal agencies have exercised 
statutory authority to prescribe or en­
force standards or regulations affecting 
occupational safety and health. This 
standard Is not intended to .11m1t the 
rlght.s under applicable statutes and reg-
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a.re&. 
Another aspect of the appllcablllty of 

this standard I.II ltll relationship to the 
ex1st1ng standard !or coal ta.r pitch vol­
atlles in 29 CFR 1910.1000 Table Z-1. 
The existing standard will continue to 
apply to employee exposures to coal tar 
p itch volatiles outside of coke plants, 
such as the petroleum asphalt industry, 
including those parts of the steel plant
other than the regulated a.res.. However, 
other OSHA standards, of course still ap­
ply in the regulated area. <Subpart I-
Personal Protective Equipment of Pa.rt 
1910--0ccupe.tional safety and Health 
Standards <29 CFR 1910.132-140) con­
ta.Ins requirements for eye and face pro­
tection (§ 1910.133>, respirat.ory protec­
tion <§1910.134>. occupational head pro­
tection <§ 1910.135>, and occupational 

Inferences may ~ drawn trom e :cperlmenta l 
a.n1male a.nd epldeauolog1cal 5"1d.1es. There 18 
a dlatlnct po8111bUJty thM other . a.a ye t un­
ldentLned. CM'Clhogena wW be roun d an d 
meaaurec:t 1n coke-oven eml.Mlon.a. Tbl.e typo
of lnvestJ8at1on la h ighly dee tra b le . However, 
t.bere la a need to b.ave a quantlt&Uve meu.s ­
ure or tbe coke-oven em1salons now. 

Tbe Ideal sltuo.Uon would b& to routinely 
a llll. lyze several aubstaoces ln coke-oven emls­
111ons. Tbla was suggested by Dr. Eugene Sa ­
wick ! l!Iom EPAJ to the cokeoveo advisor y 
committee. The analytical burden and eco­
11omlc co!lll lderattorui make moni toring t or 
multiple substances on a routine a n d rre ­
quent be.sis appear imprncttce.l. 

Therefore, the selection of Indicator ~ub-
stances appears to be the most practical. 

There Is substantial support in the 
record for the concept of using an indl­
cator substance in the establishment of a 
permissible exposure !Unit <Ex. 149, p. 
66 ) . In light of this support and for the 
reasons stated above, OSHA has decided 
to use an Indicator substance In estab­

foot protection <§ 1910.136). Subpart j- lishing a permissible exposure limit. 
General Environmental Controls <§ 1910. 
141-149> contains requirements pertain­
ing to toilet facWtles <t 1910.141Cc) ) ·-· 
washing facllitles < § 1910.141Cdl J. change 
rooms ( § 1910.14lte>). and conswnptlon 
of food and beverages on the premises 
( § 1910.14l<gl J). In the event that any 
of these standards conflict with require­
ments established in the new standard, 
the new requirements shall apply. 

B. D efinitions . The standard contains 
fourteen definitions In order to est.ab­
llsh a working vocabulary. 

C. Permiss!ble exposure limit. The 
standard provides that no employee in 
the regulated area may be exposed to 
coke oven emissions in excess of 150 
µg / m' as determined for an eight-hour 
period. Coke oven emissions is defined as 
the benzene: sqluble fraction of total par­
ticulate matter CBSFrPMJ present dur­
lng the destructive distillation or carbon­
ization of coal for the production of coke. 
The permissible exposure limit estab­
llshed in this standard applles to em­
ployees in the regulated area, to BSFTPM 
which ls present durtng the destructive 
distillation or carbonization of coal for 
the production or coke, and to exposures 
for an eight-hour period. <For a discus­
sion o! these subjects refer to the sections 
on regulated area, scope and application, 
and exposure monitoring and measure­
ment, respectively.> 

It should be noted that the measure­
ment of employee exposure to BSFTPM 
is not intended to serve as the measure­
ment of a single specific substance which 
Is necessarily a carcinogen itself. Rather, 
it Is Intended thr.t this measurement 
serve as an indicator of exposure to car­
cinogenlc substances present in coke 
oven emissions . The justification for us­
ing an indicator substance has been ex­
plained by Dr Eula. Bingham Chalrper­
son of the st~ndards Advlso;y commit­
tee on Coke oven Emissions CTR 154) : 

It Is generally a greed that coke-oven emis ­
sions are complex mixtures or particulates. 
vapors and gases. Multiple carcinogens e.nd 
cocarclnogens h1<ve been Identified. The pre­
cise manner In which carcinogens e.nd co­
carcinogens and perhaps even Inhibitors In­
teract to produce cancer In man 1.8 unknown . 

According to Dr. Bingham CTR 156), 
there a re four major considerations in 
the selection of an Indicator substance: 
(1 ) It should h ave a reasonably good 
association with the disease, <2> it should 
be as specific as possible, C3J there should 
be a reliable analytical method avail­
able, (4) the analysis should be rapid 
and not prohibitively expensive. In ad­
dltlon, a data base from which to choose 
a permissible level of exposure for the 
Indicator substance Is extremely im­
port.ant. OSHA's choice of BSFrPM as 
the indicator stance for coke oven emis­
slons Is based upon these considerations. 

BSFTPM has a reasonably good asso­
elation with the health hazards which 
confront coke oven workers. The extract 
contains all of the organic materials in 
coke oven emissions that have In any 
way been implicated in the observed coke 
oven employee health problem, including 
all of the polycyclic aromatic compounds 
in coke oven emissions known to be phys­
iologically active <TR 1753>. It contains 
a large quantity of lower molecular 
weight polycyclic organic matter which 
have been related to the excess incidence 
of cancer among coke oven .work~rs <~ 
1753 >. Furthermore, the maJor ep1demlo­
logical study relating exposure to coal 
tar pitch volatil~ <CTPV> to excess mor­
tallty and morb1d!ty among coke oven 
workers used BSFrPM as the measure of 
employee exposure levels CEx. 149, p. 301. 
Finally, the fact that coke oven emission 
exposure measurements have in the past 
been determined in terms of BSFrPM, 
allows for comparison for scientific pur­
poses between present and previous ex­
posure levels CEx. 14; TR 1753). 

BSFTPM ls reasonably speci.fic <Ex. 
149, p, 108>. It Is a more specific ~easure 
of exposure to the carclnogemc com­
ponents of coke oven emissions than 
either respirable or total particulate mat­
ter CEx. 14; 149, p. 109). In fact. there Lo;
evidence that it more specifically esti­
mates the mixture of potential carcino­
genic compounds in coke oven emissions 
than do mea.surements of any single 
compound <TR 1752> . 

BSFTPM sampling Is less likely than 
sampling of other Indicator substancea 
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to be affected by interference from em1s­
a1ons present, but not generated from the 
destructive d1stlllatlon of coal <TR 1928; 
TR 2493-4). This Is because almost all 
of the BSFI'PM on the coke oven battery 
is generated from the coke oven opera­
tion with the other benzene-soluble ma­
terials comprising only a very small frac­
tion of the total present <TR 1928). 

It should be noted that in the pre­
amble to the proposed standard <Ex. la, 
p. 32271 > . OSHA referred to this as a 
non-specific measurement. There has 
also been testimony during the rulemak­
ing hearing to that effect. However, in 
consideration of the record as a whole, 
OSHA now believes that BSFI'PM Is spe­
cific when compared to other indicator 
substances considered. particularly when 
the sample is obtained within the specific 
confines of a coke oven battery. 

As stated In the preamble to the pro­
posed standard tEx. la, 32271), there are 
problems associated with this tand any 
other> sampling method. However, sub­
sequent evidence suggests that, If a well 
defined and controlled procedure Is used, 
the results of BSFTPM exposure meas­
urements are "reasonably" accurate and 
reproducible <TR 1753). The test Is "rela­
tively" simple tTR 1752; Ex. 149, p. 108) 
and can be carried out by all employers 
large or small <TR 1753). Most employers 
already have considerable experience 
with this test tTR 1753). and some have 
been using this procedure since 1967 (Ex. 
2-95, p. 9, TR 1932l including use in con­
nection wlth the present standard for 
CTPV <Ex. 149, p. 110). 

A source of sampling error which may 
be encountered with other indicator sub­
stances such as resplrablt: particulate 
matter is avoided by the selection of 
BSFTPM. Hydrogen sulfide gas which is 
present on the coke oven battery can 
react with the silver membrane filter 
used in sampling to form silver sulfide. 
The silver sulfide produced would result 
1n a weighing error. However. since sul­
fide is insoluble in benzene, this problem 
would not occur if a benzene-soluble de­
termination is utilized <TR 1775l. 

BSFTPM also fulfills the fourth crite­
rion for selection of an indicator sub­
stance. The test is reasonably rapid '(TR 
1752), and tt involves only a modest 
equipment and personnel cost <TR 1753) . 
The use of benzene in the analytical pro­
cedure may create occupational health 
concerns of its own since benzene Itself 
Is toxic. However, It is OSHA's belief that 
if appropriate laboratory practices and 
procedures are employed. the potential 
hazards can be adequately reduced. 
While some have suggested alternative 
solvents such as cyclohexane, there Is 
Insufficient data at present to determine 
what level of a cyclohexane soluble frac­
tion of total particulate matter would be 
equlvalent to the level of BSFTPM estab­
lished by this standard. As discussed 
elsewhere In this section the level of 
BSFTPM has been chosen in part based 
on reference to much previous data ob­
tained by an analytical method utilizing 
benzene as the solvent. Such a frame of 
reference would be lost by the selection 
of an alternate solvent. At the same time, 
OSHA has requested NIOSH to investi-
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gate the po&!ibllity of substitutes for ben­
zene or alternative analytical procedurea 
that would achieve the same analytical 
purpose, but not present the hazards to 
lab personnel of benzene. 

As mentioned above, there has been a 
major 'epidemiological study <Ex. 8-29) 
which relates exposure to dltferent levels 
of BSFTPM to excess death among coke 
oven workers. The exposure levels were 
obtained by averaging exposures for each 
coke oven job category from data col­
lected by the State of Pennsylvania in 
1967. The cumulative exposure was the 
product of the length of time in a par­
ticular job category and the average ex­
;oosure for that category. 

At the request of OSHA, Dr. Charles 
Land of the National Cancer- Institute 
analyzed the data upon which this ear­
lier study had been based in order to 
estimate what the excess risk of mortality 
from lung cancer would be at various 
levels of exposure <Ex. 82). The analysis 
incorporated two models of cancer initia­
tion: n l The linear model, also known 
as the "one-hit' model, ln which a single 
event, whose probability Is proportional 
to dose, Is required to Initiate a cancer, 
and <2l the quadratic model, also known 
as the "two-hit" model, in which two 
events, whose probability ls proportional 
to the square of the dose, are needed to 
initiate a cancer. It also incorporated lag 
or latent periods of zero. ftve, ten and 
fifteen years. The analysis provided esti­
mates of lifetime <to age 85 l excess risk 
of lung cancer mortality due to occupa­
tional exposure to coke-oven emissions 
for a hypothetical individual exposed to 
a constant (average BSFTPMl concen­
tration from age 20 to age 65 or death 
for the variables discussed above. 

There is also evidence In the record of 
the levels of BSFTPM which have been 
achieved on coke-oven batteries where a 
significant number Of the required engi­
neering controls and work practices have 
been instituted <Ex. 2-223>. While this 
information does not place a lower bound 
on what a permissible exposure limit 
should be, It is certainly helpful in de­
termining a feasible level. 

Respirable particulate matter CRPMl , 
which was' the indicator substance se­
lected in the proposed standard, has a 
good association with the disease. RPM 
Is Itself probably a cocarcinogen <Ex. 
14l. Most of the polynuclear aromatic 
hydrocarbons <PNA) are concentrated 
in the RPM and RPM has a high positive 
correlation _with polynuclear aromatic 
hydrocarbon5 tPNA> many of which are 
carcinogenic (Ex. 14). However, there 
Is no epidemiological evidence establish­
ing a relationship between RPM and the 
observed excess of disease among coke 
oven workers <Ex. 149, p. 93-94). It 
should be noted that the major epidemio­
logical study In this area <Ex. 8-29> cor­
related excess disease to BSFTPM ex­
posure levels because the data was avail­
able in that form, and correlations with 
other substances <including RPM> were 
not rejected because of biological con­
siderations <TR 1013). 

RPM Is considered ta be a less specific 
measure of coke oven emissions than 
BSFTPM <Ex. 14). RPM measurements 

a.re highly susceptible to Interference 
from RPM which did not originate from 
the coking operation <Ex. 149. p. 94; 51, 
p. 5). 

The analytical method used to deter­
mine RPM exposure levels is also a simple 
procedure, requiring careful handling of 
the sample and controlled humidity <Ex. 
14). Minimal training is needed for RPM 
sampling and analysis <Ex. 14l. However, 
there are problems resultlnc from the 
blocking or plugging of the sampling 
equipment (cyclones> by coal tar aerosols 
and uncertainty over the proper sam­
pling rate <TR 1776-7l. Silver sulftc-., 
produced by the reaction of hydrogen 
sulfide gas present on the coke oven bat­
tery with the silver membrane filter used 
1n sampling may result in a weighing 
error ITR 1775) . RPM does not have the 
advantage of allowing comparisons to 
a vast amount of previous data, as Is the 
case with BSFTPM tEx. 14). 

Analysis of RPM Is more rapid than 
BSFTPM <Ex. 14>. Also. It is less expen­
sive than BSFTI'M analysis <Ex. 14). The 
advantages and disadvantages of total 
particulate matter <TPM> as the choice 
for an Indicator substance are similar to 
those discussed for RPM. Additional dis­
advantages are that TPM has a low cor­
relation with the PNA In the lungs; that 
TPM may contain a large portion of ex­
traneous material that has nothing to 
do with carcinogenic effects; and that 
TPM Is less specific than RPM <Ex. 14). 

Benzo(a) pyrene CB<a) P>, which was 
the indicator substance recommended by 
the Advisory Committee, Is itself a known 
carcinogen (Ex. 14). As in the case of 
RPM. there Is no epidemiological evi­
dence establishing a relationship between 
B<a>P and the observed excess of disease 
among coke oven workers <Ex. 149, p. 
101>. There is, however, a study in the 
roofing industry relating inhalation of 
Bta>P and elevated death rates from 
lung cancer <Ex. 17; Ex. 17a>. 

B<a>P is highly specific <Ex. 14). It 
might not, however, reflect total carcino­
genic activity of coke-oven emissions <Ex. 
14). It has been characterized as both a 
good (EX. 14> and bad <Ex. 149, p, 102; 
22El indicator of carcinogenicity in 
coke-oven emL55ions. 

The me'thods of analysis for BtalP 
have been characterized as medium to 
dimcult, and requiring training <Ex. 14), 
and requiring extreme care and attention 
to detail <Ex. 21, p. 4). The analytical 
methods have been referred to as being 
reproducible <Ex. 14) and as yielding 
uncertain tEx. 149, p. 102) and varying 
<Ex. 2-16) results. The analysis Is gen­
erally viewed to be time-consuming <Ex. 
21, p. 4; 149, p. 102). It Is also viewed to 
be more expensive than the methods in­
volving BSFTPM, RPM, and TPM <Ex. 
21,p.7). 

As stated earlier, there is no compara­
ble epidemiological study relating ex­
posure to RPM, TPM, or B<a>P to the 
excess mortality of coke oven workers. 
Nor is there a study from which excess 
mortal1ty risks, under di.trerent latency 
periods and different cancer models at 
specific exposure levels may be deter­
mined. There is, however, a study <Ex. 
17; 17al relating inhalation of B<a>P 
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and elevated mortallty rates from lung 
cancer In a dl!!'erent occupational setUng 
<roofing>. There are ~ expertmenta 
which demonstrate the effect ot ex­
posure to various Indicator substances 
on a.nlmals. although this Information , 
is less compelling 1n light o! the exist­
ence of human epidemiological da.ta !or 
BSFTPM. 

There Is evidence in the record of ex­
posure levels o! RPM <Ex. 7BM; 49F; 
51A; 73Al, TPM <Ex. 28A; 73Al, and 
B ta.>P <Ex. 68; 74; 55> found on coke 
oven batteries. Unlike the BSFTPM data 
<Ex . 2-223 l these levels cannot be read­
ily compared with vast amounts of ex­
isting data arid they do not represent 
exposures at the coke~oven batteries 
which are generally conceded to be the 
most effective 1n emJsslons control, and, 
therefore, a.re not as useful In deter­
mining a lowest feasible level. 

While each of the possible choices of 
an Indicator substance has both ad­
vantages and disadvantages, OSHA be­
lieves that BSFTPM ls the appropriate 
indicator substance !or coke oven emis­
sions. This decision ls ' based upon the 
following : 

BSFTPM has a reasonably good asso­
ciation with the disease; ls relatively 
speciftc ; has a rel1a.ble analytical method 
which Is sumclently rapid, not prohibi­
tively expensive, and Is subject to mlnt­
rna.l interference; and BSFTPM has a 
large data base for exposure and risk 
assessment. 

One approach for establishing a per­
missible exposure Level Indicator sub­
stance Is to determine what the back­
ground or ambient level Is and to set the 
permissible exposure llmlt at that level 
This has the effect of creating a zero­
expooure above background Umtt. Th1s 
was essentially the approach followed by 
the Advisory Committee 1n arriving at 
their recommended level for exposure to 
B<al P lEx. 3) . This level <0.2 µg/M9> waa 
selected as representative of high aver­
age background or ambient levelll of 
B<a) Pin urban air as determined by the 
National Air Sampling Network of the 
EPA <Ex. 14, p. 20>. Data on background 
levels !or TPM and BSFTPM are also 
available <Ex. 14, p. 20-27> . The proposed 
~ta.ndard correlated RPM levels to the 

' \mown· B<a> P backgrqund level ~Ex. la, 
32272> based on data presented to the 
Advisory Committee and included in its 
report <Ex. 2-174, Vol. 3; 3> . 

.;:The zero-exposure above background 
approach bas been he&vlly criticized (Ex. 
149, p. 99> . Partlclpa.nta have challenged 
the determination o! the background 
level ""tEx. 149, P. 98>, the appllcabWty of 
llUch a /standard to employers who would 
exceed the determined' background level 
without even operating their coke ovens 
CEx. 51 l, and the technological feasi­
bility of meeting such a standard CEx. 
149, p. 97). 

There has also been a vigorous chal­
lenge to the correlation UBe.d to determine 
a background level for RPM <TR 1765; 
1968). The determination of the correla­
tion levels of B(a) P we.a baaed on seven 

-B(a.)P samples and fifty RPM ll&IDS>lel 
from one coke plan~ · CTR 142>. There Ill 

no data to show that the conclusions 
drawn from that one plant could be ex­
trapolated to other plants <TR 240> . 
The · relative emctencles of the h1gh­
volume and personal samplers in collect­
ing B!alP Is also a slgniftcant !actor In 
the correlation. It was reported that per­
sonal samplers were approximately 10 
times raore emcient than high-volume 
samplers <Ex. 2-157>. The actual values 
were 11. 7 times tor samples at one plant 
and 20.5 at another <TR 214). The 
greater efficiency of 20.5 times may be 
due 1n part to the tact that these samples 
were collected In the summer and vol­
atllization o! B ! a> P due to the higher 
temperature ln combination with the 
high flow rate, resulted In decreased col­
lection efficiency CTR 214.5). The collec­
tion efficiency o! personal samplers ln 
relation to high -volume samplers 1s not 
constant. 

Only three personal samples and seven 
high-volume samples were used to calcu­
late the 11.7 to 1 ratio. Only the data 
from the coke plant sampled during the 
winter were used as the de.ta collected 
during the summer were discounted be­
cause o! volatilization losses. Inclusion o! 
this data would have changed the collec­
tion efficiency ratio to 15 to 1 <TR 1759>. 

It 1s Important to note that OSHA <as 
do the participant.a ln the rulemaklng 
process <Ex. 149, p. 109 > > considers 
BSFTPM to be the same substance as the 
benzene-soluble fraction of coal- tar pitch 
volatiles, at least tn relation to the pro­
duction of coke. Measurements involvtng 
the existing standard !or coal tar pitch 
volatiles <29 CFR 1910.100, Table Z-1> 
have actually been measurements ot 
BSFTPM <Ex. 2-llOdl. Therefore, OSHA 
considers that the permissible exposure 
llm1t of this standard and the permissible 
exposure 11mlt of the existing standard 
are defined in terms of the same sub­
stance. 

One alternative approach to the use of 
an lndJcator substance as a permissible 
exposure llmJt WM to require that no 
visible emissions from the coke ovens be 
permitted.. This approach was considered 
by OSHA and ~ rejected. All a matter 
of policy, OSHA b&s chosen to establish a 
permissible exposure limit rs.the!" than a 
"no visible emissions" requirement. In 
this regard It 11hould be noted that a per­
missible exposure limit is an objective re­
quirement, whereas questions BB to what 
constitutes a visible eml&cllon are subjec­
tive. Moreover, there are risk data avail­
able regarding various levels of exposure 
tor BSPTPM, whereas no such data ex!Bts 
for vlsfble emissions. This 1B not to say 
that visible emissions are to be Ignored.. 
To the contrary, where eml&cllons are 
visible, the source of the emissions should 
be Identified and cleaned, repaired,. or 
replaced as necessary. 

A series of permissible exposure llm1t.s 
to BSF'TPM have been considered In the 
course of the rulemaldng. These range 
from a level o! 0.66 mg/m' C560 11g/m'> 
to a level of 0.05 mg/ m' C50 µg/ m'>. 

The 0.58 mgfm' level baa been recom­
mended at dl!!'erent times by vs.rtous in­
dustry participants aa representing a safe 
level of exposure Cl!:x. H9, p. 14; 151>. 

The level is taken from th e ma.Jar epide­
miological stud.:Y relating exposure to 
BSFTPM t.o excess mortality among coke 

.oven workers CEx. 8--291. According to 
the study, the data therein provi de cer­
tain rough estimates o! what would con­
stitute a safe level of expooure. The 
study gave an example of a worker ex­
posed to less than 0.56 mg;m• for a period 
of 30 years who would accumula te 200 
mg/m•-months of exposure, a feve l 
which the data indicate would not in­
crease the risk of lung cancer. The study 
concluded that a level of 0.2 mg / m' is 
probably adequate protection since It 
would allow for Increased exposure of 
those workers with over 30 yea rs of work 
experience at the coke ovens. 

At the rulema.ktng hearing, Dr . Red­
mond, one pf the authors of the studv, 
explained why 0.56 mg/ m' should not be 
used as a safe level of exposure. First , 
the model of carcinogenesis used in the 
study, the Instantaneous cancer model. 
does not incorporate the concept of a 
laten t period, which Is Inherent . in cur­
rent theories of carcinogenesis •TR 421 i . 

Dr. Redmond reported that analysis of 
the data using a latent period model lead 
to the conclusion that there was no ex­
posure level that could be considered safe 
<TR 422>. 

Second, even accepting the Instantane­
ous cancer model as used In the study, 
there was an lnsuffi.¢1ent number of ~· hlte 
workers in the population to permit in­
dependent vertftcatlon of the lung cancer 
excess that had been observed for blacks 
CTR 422). 

Third, ,the excess cancer risk reported 
for coke oven workers was relative to the 
rates for the steelworker population. The 
lung cancer rate of the steelworker popu­
lation tends to be the same as other 
Allegheny County <site of the study > 
populatioD.B, yet steelworkers tend to 
have btgher lung cancer rates than the 
Untted States population as a whole <TR 
1014> . Hence, even I! a level of 0.56 mg/ m' 
would reduce the risk of lung cancer for 
coke oven workers to that exper:lenced by 
the ~teelworkers, coke oven workers 
would stlll be at a greater risk than the 
Untted States population as a whole. 

Fourth, the time period o! 30 yea.rs 
upon which 0.56 mg/m• was based was 
used only by way of example CTR 1013), 
and 1n no way represents the maximum 
time that many workers spend 1n the 
coke oven envtronment <T 1014>. All 
mentioned 1n the study itself, a lower 
level would be required to protect work­
en who were employ~d longer than 30 
years <Ex. 8-29) . 

Fifth, the 0.56 mg/ m' level ts based 
upon the fact that the cumulative expo­
sure Interval of less than 200 mg/m'­
months exhibtt.s no increased risk CEL 
8-29l ; However, the value for the lung 
cancer rate for each interval Is the aver­
age wetgbt for the entire interval, and tt 
ts customary to use the mid-point ot ea.ch 
interval as representing the average ex­
posure <TR 1012>. By ta.king the mid­
point.a of the sub-Intervals llsted <Ex. 
8--29, Table V> , and weighting for the 
nUmber of employees wtthJn each of these 
Intervals, lt can be determined that the 
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averap expogure for the tnt.erval ill '1'1 
mgjm•-montha <TR 1012). Followini 
the customary practice of using the mki­
J>Oin~ determined average exposure <'17 
mg/m'-months> would reduce the 
"safe" e:xposure for a 30-year period of 
0.56 mg/m' by a factor of 77/200 to ap­
proximately 0.22 mg/m' <TR 1012-3). 

Finally, two sets of exposure data were 
available for use 1n this study, one from 
the State of Pennsylvania, which was 
used, and the other from AISI <TR 
1013). The exposure levels of the AISI 
data were consistently lower than the 
levels used in the study rnx. 8-18, Table 
VII-3; T 1013) . Had these lower exposure 
levels been used in the study, then the 
average exposures of the intervals would 
have been correspondingly lower <TR 
1013). Hence, the 0.56 mg/m' level which 
WM derived by dividing 200 mg/m"­
months by 360 months <30 years) would 
also have been correspondingly lower. 
· Dr. Land's analysis of the excess risk 
associated with exposure at the 0.56 
mg;m• level also reveals that this is not 
even close to a safe level <Ex. 82, Table 
3). At an exposure level of 0.5 mg/m', 
<the closest lower level examined to the 
suggested 0.56 mg/m') from age 20 to age 
65 or death, assuming a linear dose-re­
soonse, with a dose model incorporating 
zero, five, ten and fifteen year lag pe­
riods the estimated excess risks are 
0.0468, 0.0510, 0.0593, and 0.0708 respec­
tively with relative risks of 99 % to 151 % 
greater than the normal lifetime risk of 
lung cancer mortality rnx. 83, Table 3). 
Assuming a quadratic dose-response, at 
the same exposure level, for the same lag 
periods the estimated excess risks are 
0.0179, 0.0222, 0.272, and 0.0372 respec­
tively <Ex. 82, table 3). The relative risks 
for this model run from 38% to 79% 
greater than normal risk <Ex. 82, 
Table 3). 

On the basis of Dr. Redmond's ex­
planation of the reasons for not using 
0.56 mg/m' as a safe exposure level, the 
calculation by Dr. Land of the excess 
risks of lung cancer associated with ex­
posure at this level, and the evidence in 
the record demonstrating the feasibility 
of reducing exposures to significantly 
lower levels, OSHA rejects the sugges­
tion that setting the permissible exposure 
limit at 0.56 mg/m" BSFTPM would pro­
vide an adequate measure o! employee 
protection. 

The existing standard <29 CFR 1910. 
1000, Table Z-1 for the benzene-soluble 
fraction of coal tar pitch volatiles, which 
ls viewed as BSFTPM, sets a maximum 
permissible exposure at 0.2 mg/m' <200 
ug/m'). The criteria Document <Ex. 
2-18, p. II-2) included a recommenda­
tion that the existing standard for coal 
tar pitch volatiles be retained as an in­
dex of workers' exposure and as a meas­
ure of the effectiveness of engineering 
controls and operating procedures. As 
noted earlier, Dr. Redmond concluded 
that her study indicated that this was 
probably an adequate level of protec­
tion <Ex. 8-29, p. 388) . In fact, the re­
calculation of the 0.56 mg/m• (560 
ug/m"> level using the customary mid­
point analysl.5 resulted in a level of ap­

proxbnatel:J 0.22 ~/'Id <220 uc!Jn8) 
<TR 1012-3>. However, Dr. Redmond did 
report that anab'sts of the data using a. 
latent period model led to the conclU­
sion that there was no exPOsnre level 
that could be considered·safe <TR 422). 

The analysis performed by Dr. Land 
supported this conclusion <Ex. 82, Table 
3). At all of the investigated exposure 
levels <.05-1.00 mg/m' BSFTPM), dose 
models <O, 5, 10 and 15 year lagl and 
dose-response models <e;.uadratic and 
linear) a statistically significant excess 
risk of lung cancer (Ex. 82, Table 3) 
was found. For example, according to 
Dr. Land's calculation <Ex. 82, Table 3), 
assuming a quadratic dose-response 
model and latency periods of zero, five, 
ten, and fifteen years, the excess risks 
of lung cancer associated with OSHA's 
current standard of 0.2 mg/' are 0.0029, 
0.0036, 0.0045 and 0.0061 respectively. 
The corresponding relative risks are 
6.2%, 7.7o/c, 9.5'7c, and 13.1% greater 
than the normal risk. Assuming a linear 
dose-response model, the excess risks for 
the same latency periods are 0.0191, 
0.0209, 0.0244, and 0.0294 respectively 
with corresponding relative risks of 
41%, 45%, 52%, and 63% greater than 
the normal risk. 

Putting the above calculations into 
more general terms, Dr. Land said <TR 
3858). 

As a final statement, I would just also 
point out that it has not been my task 
to weigh the costs of reducing coke oven 
emissions agairult excess risks associated 
witih not doing so; but it is possible to 
note from these analyses that the estimated 
excess risks corresponding to average coal 
tar pitch volatile levela a.round .2 milligrams 
per cubic meter of air, which, I believe, cor­
responds roughly to the proposed standard, 
a.re not negligible, even for those dose 
response models and latency assumpt.lons 
that give the smallest estimates of risk. 

Then from the point of view of choos­
ing a safe level of exposure, the permis­
sible ex;>osure limit should be set at 
zero. However, based on the evidence in 
the record, OSHA does not believe that 
a zero standard for exposure to coke 
oven emissions is technologically feasi­
ble. In fact, it is clear that for any of 
the indicator substances considered, 
certain quantities of each substance are 
present in the ambient environment as 
a result of natural phenomena and as 
artifacts of human activity. 

The Advisory Committee recognized 
this issue and proposed that the stand­
ard be set at a level equivalent to "back­
grour,d" for B<a) P as the next best ap­
proach to a zero standard. The Chair­
person of the Committee explained this 
approach as follows (Ex. 14) : 

Since coke oven emissions are carcino­
genic and there is no scientific data to 
demonstrate the.t there ill a safe level or 
exposure to carcinogens the be.sis of this 
standard must be "no exposure." It iB true, 
however, that in t1b.e ambient environment, 
there a.re certain compounds a.rising from 
various combustion processes which a.re the 
so.me e.s those a.rising from coking opera­
tions. 

The ba.eill of this standard Is no permis­
sible exp<>11ure over background levela 1111 
measured In representative urban environ­

menta rnnoved from t21.e tnftuence o! coke 
oven ...u.mona. • • •. 

Th1I Um.it Ill based on an ev&luat1011 of the 
best available llclentUlc evidence,. and on a 
judgment that the health and sa.!ety of em­
ployees must be protected to the fullest pos­
sible extent. 

The proposal, while based on a differ­
ent indicator substance from B<a) P 
was an effort to establish a respirable 
particulate standard roughly equivalent 
to background consistent with the Ad­
visory Committee recommendatioru;. 

While a permissible exposure limit 
equal to zero plus background would rep­
resent the lowest level theoretically pos­
sible, OSHA believes that the record 
shows such an approach is not feasible. 
Even if such a nwnber could be deter­
mined, achieving a standard of zero plus 
background would require that the emis­
sioru; from a coke oven be effectively zero 
so as not to increase employee exposure 
above background levels. There has been 
no evidence presented that would con­
vince OSHA that such a complete elimi­
nation of coke oven emlssio~ can be 
achieved by existing or future technology. 

OSHA finds that the determination of 
an appropriate permissible level of em­
ployee exposure to coke oven emJBsions 
relies in part on the record of this pro­
ceeding and in part on policy considera­
tions which lead the Agency to conclude 
that in dealing with a carcinogen or 
other toxic substance for which no safe 
,level of exposure has been demonstrated, 
the permissible exposure limit must be 
set at the lowest level feasible. Such a 
determination involves a measure of sub­
jective judgment which OSHA believes 
is justified by the nature of the hazard 
being dealt with and the intent of the 
Act. Section 6<b) 5 provides that the 
standards for toxic substances shall be 
feasible. That section further provides 
that: 

In addition to the attainment of the high­
est degree of health and !18fety protection 
for the employee, other considerations shall 
be the ta.test e.va.Ue.ble sc!ent!Jl.c de.ta ln the 
field, the feBBib!lity of the sta.n,de.rdA, e.nd 
experience gained under this and other 
health and safety Jaws. 

OSHA has determined that 150 ug/m' 
is the level which m011t adequately as­
sures, to the extent feasible, the protec­
tion of coke oven workers. Several fac­
tors have been considered in making this 
determination and are discussed below. 

The estimated excess risks of lung can­
cer mortality due to occupational expo­
sure to BSFTPM at the 150 µg/m' level 
are less than the risks from exposure at 
the level of the existing standard, 0.2 
mg/m' (200 µg/m') according to inter­
polations performed by OSHA from Dr. 
Land's calculations (Ex. 82, table 3). 
Thus, for the same hypothetica.J indi­
vidual that has been used in the pre­
ceeding examples, assuming a linear 
dose-resporu;e model and latency periods 
of zero, five, ten and fifteen years, the 
excess rl8ks at the 150 µg/m' level of ex­
posure are O.OH5, 0..0159, 0.0184, and 
0.0223, respectively. The corresponding 
relative risks of 1.034, 1.043, 1.053, and 
1.47'1 times the normal risk. Assuming a 
quadratic dose-response model, the ex-
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cess risks are 0.0016, 0.0020, 0.0025, and 
0.0034 respectively, with corresponding 
relative risks of 1.034, 1.043, 1.053. and 
1.072 times the normal. The lowering of 
the permissible exposure limit clearly 
represents a lowering of the risks associ­
ated with exposure to coke oven emis­
sions. 
The level of 150 µg/m' ·is a feasible one. 
Although the industry generally has 
failed to utilize emissions contl'ol tech­
nology which has been avatlable for some 
time <e.g. stage charging has been in ex­
istence since 1961 <Ex. 2-37c; 2-19)) and 
have exceeded the existing permissible 
exposure limit of 0.2 mg/m' <Ex. 68), ex­
posure levels below 150 µg!m' have been 
reached at various times on various bat­
teries for various job classifications (Ex. 
49E; 51A; 2-146; 2-223l 

The strongest evidence of this per­
formance ls the NIOSH study of U.S. 
Steel's Fairfield, Alabama pla.nt <Ex. 2­
223, table 1) . For all of the seven job 
categories tested, on at lea.st one of the 
three days during which samples were 
taken, exposure levels were below the 150 
µg/m' level. Three job categories (larry­
man, cokeside helper, and quench car 
operators> registered below this level on 
two days. Furthermore, for three of the 
job categories <pushside door machine 
operator, pushside helper, and quench 
car operator> no detectable level of ex­
posure w!l.'l measured. OSHA ls mindful 
that many of the measurements taken 
by NIOSH at Fairfield show levels above 
150 µg/m', however, the Agency believes 
that the lower measurements are a strong 
indication that these levels are attain­
able. 

OSHA recognizes that Fairfield is gen­
erally considered to be the best coke 
plant in terms of controlling emissions. 
In fact, EPA uses Fairfield as a data b!l.'le 
for their new source performance stand­
ards for coke plants <TR 1971>, However, 
even Fairfield does not utilize all of the 
specific engineering controls that OSHA 
believes a.re effective in reducing expo­
sures and have been required in this 
standard. For example, Fairfield has no 
filtered-air cabs or standby pulpits <TR 
2066). Nor does Fairfield have all of the 
additional controls that are not specifi­
cally required, but may be helpful, such 
as canopies to capture and remove door 
emissions <TR 3078>. OSHA believes, 
therefore, that by uttliztng all of the re­
quired controls and additional existing 
controls, Fairfield could be doing even 
better. 

OSHA also believes that other coke 
plants can follow Fairfield's lead. Fair­
field is a rehabilitated battery <Ex. 41A), 
which suggests that existing batteries can 
likewise be rehabilitated to perform with 
similar success. New batteries should be 
able to do even better, since they are 
not faced with the space, design and 
other constraints sometimes imposed by 
rehabilitation of a battery. 

Furthermore, as the Courts of Appeals 
have emphasized, OSHA is not restricted 
by the status quo. Standards may be set 
which require !mprovepients in existing 
technologies or which require the devel­
opment of new technology, and OSHA 1s 
not limited to setting standards b!l.'led 

solely on devices already fully developed 
<see e.g., Society Of Plastics Indu.&tr1/ v. 
U.S. Department of Labor, 509 F. 2d 301 
(c.A.2, 1975) cert. denied>. 

OSHA agrees with the statement o! 
David J. Burton, the contractor who per­
formed the technological and economic 
feasibility studies, that"• • • implemen­
tation of the standard and of e1forts to 
control employee exposure will undoubt­
edly create an atmosphere In which new 
and innovative control technology will 
be developed.'' <Ex. 116, p. 4 1 . 

In fact, there ls new and innovative 
control technology looming on the hori­
zon. For example, there was extensive 
testimony at the rulemaking hearings on 
the effectiveness and feasibility of new 
door sealing techniques which may lead 
to the almOGt total elimir:.ation of door 
leaks CEx. 30; 66F; Ex. 144, App. A, p. 
77l. As another example. there was testi­
mony regarding new techniques for the 
quenching of coke which could greatly. 
reduce the emissions resulting from the 
pushing procPss <Ex. 30: 33: 33Dl. Fur­
ther, there was testimony concerning 
alternative methods of coke production 
CEx. 2-61,p. 128-160). 

OSHA has carefully considered the Is­
sue of economic feMib111ty in the course 
of this rulemaking and is convinced that 
the control measures which are necessary 
for the reduction of employee exposure to 
the pe1missible exposure limit are well 
within the economic capabtlities of the 
industry <see Economics). Therefore, 
OSHA finds that the level of 150 ug/m' ls 
economically, as well as technologically, 
feasible. 

Therefore, pursuant to OSHA's au­
thority to force technology and in con­
sideration of the evidence of new tech­
nology looming on the horizon, OSHA has 
determined that it ls appropriate to allow 
for the factor of technology forcing In 
ascertaining that the 150 ug/m' level is 
feasible. OSHA believes that this level is 
not infeasible by virtue of being at or 
below background levels, which would 
effectively require the emission-free 
operation of coke ovens. The reasons fol' 
this are three-fold. First, the National 
Air Sampling Network estimate of 
benzene-soluble organic matter back­
ground levels (approximately 10 ug/m') 
ls significantly lower tha.n the permis­
sible exposure limit (Ex. 14). These meas­
urements are, however, taken with dif­
ferent samplers, (high volume) and over 
a longer (24 hour) time period, and may 
not be directly translatable to sampling 
methods which are required by the stand­
ard. Second, the measurement of "no de­
tectable levels" at Fairfield suggests that 
background falls below the limit of de­
tectability (approximately 20 ug/m') of 
the sampling method (Ex. 2-223). Third, 
as stated earlier, there is general agree­
ment that BSFI'PM is the indicator sub­
stance whose measurement is least af­
fected by interference from background 
CTR 1928; TR 2493-4). It should be noted 
that OSHA acknowledges that the 150 
ug/m' level is not absolutely safe and 
that the risks associated with lower levels 
of exposure which were considered <e.g. 
50 ug/m' and 100 ug;m•) are correspond­
ingly lower. However, as a.n exercise of 

rational Agency discretion, OSHA has 
determined that based upon the evidence 
available at this time, a permissible ex­
posure limit lower than 150 ug/m' may 
not be feasible. This, of coin:se, does not 
preclude the possibllity that the level will 
be lowered In the future if the evidence 
available at that time establishes that it 
would be feasible to do so. 

D. Regulated areas. The final standard 
requfres that regulated areas <RA) be 
established and access thereto be limited 
to ,authorized persons. One purpose of 
this section ls to serve as a mechanism 
for instituting other requirements, such 
as, exposure monitoring, medical surveil­
lance, employee training, their corre­
sponding recordkeeping requirements, 
the posting of precautionary signs, wash­
ing and showering, and the prohibition of 
certain activities. 

The medical surveillance requirements 
apply to employees who are employed in 
the RA for 30 days in a year. The em­
ployee information and training pro­
vision apply to employees working in the 
RA. The precautionary signs mandated 
in this standard are required to be posted 
in the RA. Employees working in the RA 
are required to wash their hands and face 
prior to eating, and to shower before 
leaving at the end of the work shift. The 
presence or consumption of food or 
beverages, except water, and the applica­
tion of cosmetics are prohibited in the. 
RA except in certain designated areas. 

Another purpose of this section of .the 
standard ls to aid in limiting exposure 
to coke oven emissions. By limiting access 
to the RA to authorized persons, the 
standard requires the employer to pre­
vent those persons who are not au­
thorized to enter the RA from doing so 
and thereby being exposed to coke oven 
emissions. This afllrms the practice that 
some Industry members report ls already 
in effect <TR 2433 and Ex. 5A-3, p4> . The 
standard <paragraph Ck) > also requires 
the employer to train all authorized per­
sons who are employed in the RA in the 
steps necessary to protect themselves 
aizainst eXDosures to coke oven emissions. 

In requiring the establishment of the 
RA's and limiting access thereto, the 
standard follows the approach of the 
Advisory Committee <Ex. 3, p. 15), the 
proposed standard (Ex. la, p 32273>, and 
various participants <Ex. 5A-21, p 5). It 
is also consistent with various sections 
of the NIOSH Criteria Document recom­
mendations <Ex. 2-18, pp I-5, 8, 9, 11) 
which are related to specific work areas. 

For by-product ovens, standard es­
tablishes the whole coke oven battery 
including topside, pushside, coke side 
and their machinery, the battery ends, 
the screening station, and the wharf as 
the RA. This is based upon the epidemio­
logical evidence which has established a 
link between exposure to coke oven emis­
sions at various specific work areas of 
the coke plant and an increase incidence 
of morbidity and mortality <Ex. 20,. 8-1, 
8-19, 8-29). It should be noted that the 
emplo~ees working at the screening sta­
tion and wharf were categorized as side 
oven workers <an increased risk groUP> 
in the coke oven worker mortaUty stud­
ies <Ex. 2-105, p. 106; 20-J). Addition-
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ally there ts evidence that coke oven 
emissions, are present 1n these areas <TR 
3374, 3375). Therefore, they have been 
specifically delineated as part of the RA. 
OSHA recognizes that at some coke 
plants, the screening station may not be 
located adjacent to the rest of the coke 
oven battery. However, OSHA has de­
cided that as a matter of policy, the RA 
shall include the screening station. This 
is to insure full application of the impor.­
tant provisions triggered by employment 
in the RA. No such problem exists re­
garding the wharf, since it is necessarily 
adjacent to the coke oven battery. 

The RA also includes the beehive 
oven<s> and Its machinery. This method 
of coke production involves the carboni­
zation of coal and results In coke oven 
emissions being present during the proc­
ess. <Ex. 80; 149, Ref 1). Since employees 
on a beehive coke oven are exposed to 
coke oven emissions, OSHA has deter­
mined that It is appropriate to ensure 
that these workers receive the full bene­
fit of the various protective provisions of 
the standard, such as medical surveil­
lance and employee training. Defining 
the beehive oven(s) and its machinery 
as an RA ls the mechanism by which 
these requirements are instituted. 

The proposed standard established the 
same specific regulated areas including 
beehive oven(s) and its machinery as 
the standard does, except that the 
screening station was not specifically in­
cluded in the proposal (Ex. la p 32278). 
The Advisory Committee also recom­
mended that the specific areas detailed 
tn the ftnal standard be established as 
the RA. Neither the beehive oven Cs) and 
its machinery nor the screening station 
were specifically mentioned, but the RA 
requirement which included "all areas 
integral to the coke oven operations" is 
su.ftlciently broad to be Interpreted to 
include them. <Ex. 3 p 15) . 

13oth the proposed standard and the 
Ac! ~isory Committee report also estab­
III ned "any coke plant work area where 
the permissible exposure limit ts exceed­
ed" as an RA <Ex. 1a, p 322278; 3, p 16). 
The ftnal standard does not follow that 
approach. The perm:Jsslble exposure limit 
of this standard only applies in the RA. 
<See discussion of Permissible Exp06tire 
Umit>. Any area where the' permlssible 
exposure limit could be exceeded, would, 
by deftnJtion already be a part or the RA. 
Areas of the coke plant outside of the 
RA are covered by the existing CTPV 
standard. <See discussion of Scope and 
Applica t ion) 

The proposed standard and the Ad­
visory Committee recommendation re­
quired thai a daI~y roster of all persons 
who enter the RA be made and main­
tained !or at least torty years or the du­
ration of employment plus 20 years 
whichever ts longer <Ex. la, p . 32278, 
32280; 3, p. 15). The ftna1 standard doe.s 
not requJre that a roster be kept. 

OSHA agrees wlth the view of various 
Participants that rosters would be of no 
use in limiting access to the coke oven 
battery CTR 2•33) ; that other records 
such as medical records and results of 
exposure monitoring required by the 

standard would provide more UBeful tn­
fonnation and obviate the need for a 
roster <TR 2434); and, that since 1n 
practice, only authorized persons are al­
lowed on the coke oven battery <TR 
2433>, a roster would not be necessary 
in order to determ1ne to which employ­
ees other requirements of the standa.rd 
would apply. 

E. Exposure monitoring and measure­
ment. The standard requires each em­
ployer who has a place of employment 
where coke oven emissions are present 
to monitor employees in the regulated 
area to measure their exposure to coke 
oven emissions oven an eight hour pe­
riod without regard to the use o! respi­
ratory protection. Section 6<b> <7 > of the 
Act <29 U.S.C. 655) mandates that any 
standard promulgated under subsection 
6 (b > shall, where appropriate, provide 
for monitoring or measuring employee 
exposure at such locations and intervals, 
and In such manner as may be neces­
sary for the protection of employees. 
There are various reasons which make 
it appropriate for employers to measure 
employee exposure to coke oven emis­
sions. 

First, employers have a legal obliga­
tion imposed by this standard to ensure 
that their employees are not exposed to 
coke oven emissions above the permis­
sible exposure 11m1t of 150 ,,g;m•. Expo­
sure monitoring informs the employer 
whether that obltga.tlon is being met. 
Second, 1f the employer determJne.s that 
employee exposures exceed the permis­
sible exposure llm1t, then there ls an 
obltgation to institute engineering and 
work practice controls, in order to re­
duce exposures to a permissible level o! 
exposure. Hence. exposure monttorltlg 
evaluates the effectiveness of the instal­
lation of engineering and work practice 
controls and Informs the employer 
whether additional controls need be in­
stituted. Third, tf the permissible expo­
sure limit ts exceeded even after the 
speclftcally required and the additional 
engineering and work practice controls 
have been instituted, then there ts an 
obl1gat1on to use respiratory protection 
to reduce exposures to a permissfble level 
of exposute. Moreover, the selection of 
a particular respirator depends on the 
level at which employees are being ex­
posed. Therefore, exposure monitoring ts 
necessary In order to determine whether 
respiratory protection is requJred at all 
and If so, which respira tor is to m;
selected. 

Fourth, section 8<c> <3> of the Act (29 
U.S.C. 667) requires employers to 
promptly notify any employee who has 
been or is being exposed to toxic mate­
rials or harmful physical agents at levels 
which exceed those prescribed by an 
appUcable occupational safety and 
health standard and to Inform such em­
ployee of the corrective action beltlg 
taken. Exposure monitoring is necessary 
in order to determine whether employees 
are being exposed to coke oven emissions 
<which contain carcinogenic constitu­
ents> at levels exceeding that prescribed 
by this standard and therefore should 
be notified as required by the Act. 

Finally, the result.5 of exposure moni­
toring are part of the 1nforma.t1on which 
is supplted to the physician. 

The need to conduct exposure moni­
toring was generally accepted by par­
ticipants In the rulemaking process <Ex. 
144, p. 110; Ex. 1477, p. 12; TR 1781> . 
A requirement that monitoring be done 
was Included in both the proposed stand­
ard <Ex. la. p. 32278> and the Advisory 
Committee's report <Ex. 3, p. 25-9). In 
view of this support and for the reasons 
stated above, the standard establishes a 
requirement for employers to monitor 
employee exposure to coke oven emis­
sicms. 

This requirement is limited to em­
ployers who have a place of employ­
ment where coke oven emissions are 
present. <For a discussion of this limi­
tation see the Scope and Appltcation sec­
tion) . The requirement is also limited 
to employees 1n the regulated area . Since 
the permissible exposure 11mit applies 
only In the regulated area. and many of 
the reasons for requiring exposure moni­
toring Involve employee exposure rela­
tive to the permissible exposure limit, 
the requirement has been so limited. 

The standard requires that the meas­
urements be made by monitoring which 
is representative of each employee's ex­
posure to coke oven emissions over an 
eight-hour j>eriod without regard to the 
use of respiratory protection. Exposure 
measurements for each individual em­
ployee would, of course, be the best indt­
catlon of that employee's exposure. How­
ever. this may be too burden.sOme, as 
some Industry participants have sug­
gested <TR 773; 1794; 1799; 1966; 2142>. 
Monlt:oring which ts truly representative 
of an employee's exposure would provide 
the necessary information and in many 
instances would involve fewer samples 
<TR 1795 > . The Advisory Committee rec­
ommer:datlon <Ex. 3, p. 26) and the pro­
posed standard <Ex. la, p. 3:!278> both 
included provisions for representative 
monitoring, and the:.e was general sup­
port for the concept. In view of this sup­
port and in order to reduce the burden 
on employers 'l\1thout sacrificing the 
necessary Information, the standard re­
quires represen tative monitoring. It 
should be noted that indlvldual exposure 
measurements would certainly be con­
sidered to be representative and ar~ not 
preclud~ by this requirement. 

The employee expoi;ure measur1:ments 
are to be made without regard to the use 
of respiratory protection. In order tv use 
the results of exposure monitoring to 
evaluate the e!Tecttveness of the requlre1' 
engineering and work practice con~1.. ;~~. 
to determine whether additJonal contro:r 
must be instituted, and to ascertarn 
which , 11 any, respira tor must be used 
It 1s necessary to know employee exposur; 
levels without the use cYf resplr11 tor,, 
protection. 

The standard requires the employer to 
collect full-shift persona.I im.mples tn­
cludlng at least one sample during ea.ch 
shift for each Job classtftcat.ron within 
each coke oven battery. All Of these :re­
quirements are intended to ensure tlla.t 
the monitoring ls truly repre5e11tattve al. 
an employee's exposure. 
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It ls OSHA pollcy t.o monitor exposures 
by taklng personal samples whenever 
possible. Area samples are generally not 
as direct a measure of employee exposure 
as are personal brea.thlng zone samples. 
The Advisory Committee recommended 
personal samples <Ex. 3, p. 25) and the 
proposed standard also followed that ap­
proach <Ex. la, p. 32278). 

Exposure con.::iitions on a coke oven 
battery vary from shift t.o shi!t <TR 
2809). At least one sample is to be taken 
during each shift in order to ensure that 
exposure measurements represent expos­
ures of employees on all :shifts. The 
samples are to be full-shift samples in 
order to ensure that the measurements 
do not include parts of more than one 
shlft in representing the exposure of an 
employee who works only one shift and 
to give a more accurate indication of an 
employee's average exposure during a 
work shift than would sampling for less 
tha.tl a full shift. Short term samples 
would tend to be affected by the vari­
ability of coke oven emissions associated 
with difJerent parts of the coking cycle. 
Full-shift samples tend to average out 
these variations since the sampllng pe­
riod would cover many, or all parts of 
the coking cycle. The Advisory Commit­
tee recommendation essentially followed 
thls approach <Ex. 3, p. 25). The pro­
posed standard dld not address these 
tssues. The standard has added these 
requirements for the reasons stated 
above. 

OSHA recognizes that it takes time to 
issue and retrieve the samplers and that 
a full eight hour sample may not be pos­
sible. Therefore, full-shl!t sampling ls de­
fined to mean sampling for at least seven 
continuous hours. This does ns>t, how­
ever, alter the requirement that the 
monitoring be representative of each em·­
ployee's exposure over an eight-hour pe­
riod. If the employer samples for less 
than eight (but at least seven) hours, 
then the average exposure determined 
for the sampling period must be used as 
the employee's exposure for an etght­
hour period, t.he time period required by 
the proposed standard <Ex. la 32278) 
and recommended by the Advisory Com­
mittee <Ex. 3 p. 25). 

Since exposure conditions also vary 
from job to job <Ex. 8-29, Table II> and 
from battery to battery (Ex. 2-223), 
monitoring which is to be representative 
of an employee's exposure should gen­
erally not include expooure mea.sure­
ments from more than one job classffl­
catlon or from more than one battery. An 
exception might be repair or mainte­
nance personnel who work in the same 
general area and on more than one bat­
tery during a shift. In such cases, It may 
be possible to construct a representative 
sampling scheme including severa: job 
classfflcations. The exposure conditions 
within each job classfflcation should 
generally be similar enough, however, so 
that the eJt;posure measurement of one 
employee would be representative of. 
other employees with that same Job 
classfflcation on the same coke oven bat­
tery on the same work shift. Therefore, 
the ste.nd.e.rd requires sa.mpJes to be col­

lected for each job classification within 
each coke oven battery. 

The standard llsts examples of specffle 
job classfflcatlons which must be sampled 
as part of a representative monitorlng 
scheme. The list ls taken from the major 
epidemiological study of coke oven work­
ers <Ex. 8-29, Table Il. The intent of 
providing examples of job classifications 
is to indicate the degree of specificity of. 
classification which ls necessary for rep­
resentative monitoring. For example, the 
job classification of coke oven worker 
would be too broad to be meaningfully 
representative. Likewise, the classifica­
tions of topside and side oven worker 
would also be too broad. OSHA recognizes 
that job classifications a.re not uniform 
throughout the industry <Ex. 8-29, p. 
383), but the Agency does feel that em­
ployers will be able to develop their own 
classifications of equal specificity by 
reference to the examples provided. 

The Advisory Committee report CEx. 
3 p. 26, 28) included a requirement that 
each job classification be sampled. Only 
the la.rry car operator and lidman were 
specifically mentioned, however. The pro­
posed standard did not include details for 
a representative monitoring scheme <Ex. 
la, 32278) . The standard requirements 
for the content of the representati~es 
scheme, including specific job classfflca­
tions have been added for the reasons ex­
plained above. 

The standard requires that employers 
repeat the required monitoring and 

·measuring of employee exposure at least 
every three months. The monitoring must 
be done at least this often in order to de­
tect seasonal variations in exposure con­
ditions <TR 168; 1798; 2809-2810). An­
nual or semi-annual monitoring, as some 
participants have suggested, would not 
account for thls important environ­
mental va.rlable. Of course, the standard 
does not preclude the employer from 
monitoring more frequently. However, 
more frequent monitoring ls not required 
for two ro.5ons. First, substantial 
changes in exposure conditions are not 
generally expected to occur from month­
to-month <TR 2143). Second OSHA 
agrees with industry participants that 
more frequent periodic monitoring would 
be too burdensome <TR 773; 1794; 1966; 
2142). Th1s ls a departure from the ap­
proach followed in the proposed stand­
ard (Ex. la, p . 32278> which required 
periodic monitoring at least every three 
months i! the initial determination were 
at or below the permissible exposure 
limit; however, if the Initial determina­
tion were above the permissible exposure 
limit, then monitoring was required at 
least monthly. The shift to less frequent 
monitoring was made for the reasons 
explained above. 

The proposed standard also provided 
that employers could switch from 
monthly to quarterly monitoring if two 
consecutive measurements were below 
the permissible exposure limit <Ex. la. 
p. 32278) . The standard deleted this pro­
vision because now all periodic monitor­
ing ls required at least quarterly. 

The Advisory Committee recommended 
that monitoring of RPM be done semi­

annually and, monitoring of B(al P and 
various polynuclear aromatic hydrocar­
bons be done annually. <Ex. 3, p. 25-27.> 
The standard requires monitoring .Jf a 
d11ferent substance for the reasons ex­
plained in the discussion of Permissible 
Exposure Limit. The decision to require 
more frequent monitoring than the Ad­
visory Committee recommended was 
made in order to detect the seasonal 
variations, as explained above, so that 
the purposes (for which monitoring is 
required) may be accurately and prompt­
ly effectuated. 

The standard requires that whenever 
there has been production, process, or 
control change which may result in new 
or additional exposures to coke oven 
emissions, or whenever the employer t.as 
any other rea.5on to suspect an increase 
in employee exposure, the employer shall 
repeat the required monitoring and 
measurements for those employees af­
fected by such change or increase. A re­
determination which was also included 
in the proposed standard CEx. la, p. 
32278 J and the Advisory ( ommittee re­
port <Ex. 3, p . 27l is required in order to 
ensure that the most recent monitoring 
accurately represents the existing ex­
posure conditions. This is necessary so 
that the employer may take the appro­
priate actions such a.s providing the ap­
propriate respiratory protection. 

The standard, as the proposed stand­
ard <Ex. la, p. 32278) did and as the 
Advisory Committee report essentially 
did <Ex. 3, p. 28), requires an employer 
to notify each employee in writing of 
that employee's representative exposure 
measurement within five working days 
after receipt of the results of any re­
quired measurement. Section 8<cl (3) of 
the Act <29 U.S.C. 667) requires employ­
ers to promptly notify an employee who 
is exposed in excess of the permissible 
exposure limit. The standard extends 
that right to employees exposed at or 
below the limit and clarifies the time 
period involved. OSHA believes that in­
forming employees of their exposure 
measurement at or below the permissible 
exposure limit contributes to their under­
standing of their work and its attendant 
hazards. The success of an emissions con­
trol strategy that so intimately involves 
worker cooperation ls highly dependent 
on such understanding <Ex. 2-18, p. I­
ll J. A period of five working days is felt 
to be a reasonable time in which to notify 
the employees. The Advisory Committee 
recommended that employees l;>e notified 
immediately, but did not require that the 
notification be in writing <Ex. 3, p. 28l. 
The five day limit fulfills the statutory 
requirement of promptness, yet accom­
modates the need to allow time for the 
written notification, which ls intended to 
provide objective evidence of compliance 
with this provision, to be completed. 

Section 8<cl (3) of the Act (29 U.S.C. 
667J .also provides that whenever meas­
urement results indicate that an em­
ployee is exposed in excess of the per­
missible exposure limit, the employer 
must also notify the employee of the cor­
rective action being taken to reduce ex· 
posure to or below the limit. The stand· 
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a.rd incorporates UiJs statutory obllp­
tk>n. 

The employer ls required to use a 
method of monitoring and measurement 
with an accuracy <at a confidence level 
of 95 % > of not less than plus or minus 
35% for concentrations of coke oven 
emissions greater than or equal to 150 
mg/m'. Problems with the accuracy of 
the benzene-soluble method of analysis 
lle primarily in the extraction step using 
a Sohxlet apparatus; therefore the sub­
stitution of ultra-sonic extraction would 
improve the present accuracy of plus or 
minus 503 by approximately a factor of 
two <TR 427-428). Other improvements 
in the accuracy would result from such 
changes as: <ll The use of a combina­
tion of filter; C2l the use of routine op­
erational checks to ensure proper opera­
tion of the semi-microbalance; (3) the 
use of ultraviolet light to check on the 
completeness of extraction; (4) the use 
of an extraction thimble to prevent loss 
of particulate material from the filter 
during extraction; < 5 l the use of a stand­
ard procedure to ensure removal of mois­
ture from filters prior to weighing; and 
(6) the use of polystyrene filter cas­
settes in place of the tenlte cassettes now 
generally used CTR 1803) . Since the im­
provement in accuracy of these changes, 
while approaching a factor of two, can­
not be quantified, and since the improve­
ment resulting from the use of ultrasonic 
extraction ls only an estimate, an ac­
curacy of plus or minus 35% has been 
required. It should be noted that this 
refers to a single sample. 

Both the proposed standard <Ex. la, p. 
32278) and the Advisory Committee re­
port <Ex. 3, p. 28) required an accuracy 
of plus or minus 25 % . This level was 
challenged as being unreasonable CTR 
1802>. OSHA believes that a require­
ment of plus or minus 35% ls more rea­
sonable and has changed the require­
ment in the standard accordingly. 

The requirement for semi-annual an­
alysis for B<al P that apt:~ared in the 
proposed standard <Ex. la, p. 32278) has 
been deleted from the standard. This 
analys:i.!i had been criticized as being time 
consuming and costly and yielding mean­
ingless information <TR 1800; TR 440) . 
OSHA agrees that the time and expense 
are not Justified by the tilformation that 
would be obtained and has accordingly 
deleted this requirement. 

OSHA has reje1.;ted the concept, for 
this standard, of the use of two sub­
stances for monitoring purposes. The 
proposal contained dual requirements for 
monitoring, RPM and B<a> P, as did the 
Advisory Committee report. For the rea­
sons stated above, the use of BSFI'PM 
ls considered the most advantageous 
method and will provide the information 
necessary for the evaluation of the coke 
oven environment and OSHA has there­
fore rejected the use of RPM and BCa) P 
either individually or in combination. 

F. Methods of compliance.-1. General. 
The standard contains the general re­
quirements that the employer control 
employee exposure to coke oven emls­
siona through the use of engineering con­
t.rols, W<>l'k practices, and respiratory 
protection. 

With respect to existing coke o.en b&t­
~rtes. the st.andard requires that apeetftc 
minimum engineering controls be Imple­
mented at the earliest pa;sible time but 
not later than January 20, 1980, except 
to the extent that the employer can es­
tablish that such controls are not feas­
ible. I! these specific engineering and 
work practiee controls do not reduce em­
ployee exposures to or below the per­
missible exposure limit, the employer is 
required to use them to reduce exposure 
to the lowest level achievable and to re­
search, develop, and implement any 
other engineering and work practice con­
trols necessary to reduce exposure to the 
permissible exposure limit. In any event, 
whenever the permissible exposure limit 
is exceeded, the employer must supple­
ment the controls through the use of res­
piratory protection in accordance with 
the requirements of the standard. While 
no specific controls are required for bee­
hive ovens, a general obligation is im­
posed to reduce exposures in accordance 
it (f) (1) (iii) . 

OSHA believes that the most effective 
means of controlling employee exposures 
ls to contain the emissions at their source. 

e do not believe the use of respirators 
is an acceptable long term solution to the 
hazards associated with exposure to coke 
oven emissions because of the mnny 
drawbacks relating to their use . <See dls~ 
cussion under Respiratory Protec tlo 

elow >. 
necessary element of this approach 

is to require the use of engineering and 
work practice controls which can be im­
plemented to reduce employee exposures 
to the lowest level achievable by these 
controls, even when these controls may 
not reduce exposures to or below the per­
missible exposure limit. In reaching this 
conclusion, we have carefully considered 
the possibility of requiring such controls 
only where there is a reasonable expecta­
tion that exposures would be reduced to 
or below the per~ible exposure limit. 
In this regard, it should be noted that 
there is no known safe level of exposure 
to coke oven emissions and that there are 
presently no respirators available which 
have been tested and approved by NIOSH 
for coke oven emissions. 

We fully expect respirators to be ap­
proved by NIOSH for coke oven emis­
sions in the near future. However, we 
still would not know each employee's 
actual intake of coke oven emissions be­
cause of variability in quality control, fit , 
the extent to which supervisors enforce 
the requirement that employees wear 
respirators, etc. Therefore, since reduced 
ambient air levels necessarily reduce ac­
tual employee intake, there is a greater 
likelihood that actual employee intake 
will be at or below the permissible ex­
posure llmit a.s a result of the installa­
tion of such controls. 

In addition, it is difficult, if not im­
possible to predict in advance the levels 
which will be achieved by implementing 
particular engineering and work prac­
tice controls <e.g. TR. 1558). Therefore, 
there may be instances where employers 
are able to achieve lower levels than they 
had anticipated. Finally, requiring em­
ployers to implement controls only where 

they upeci to ree.cb the permis&ible ex ­
:PQlm'e ~ wHb such controJas would 
provide an lnceotnoe to emJ>lo1ens to eon­
servat1.Ye1Y estimate the effecU.veness of 
eontrols and could divert attention from 
reducing exposures, to establish.tng tirn t 
particular controls would not reduce e'.'1­
posure to or below the permissible expo­
sure limit. In these circumstances, par­
ticularly noting the goal of compliance 
with the permissible exposure limit solely 
by means of engineering and work prac­
tice controls. we have concluded that it is 
necessary to require employers to reduce 
leveis by means of engineering and work 
practice controls which can be imple­
mented to the lowest level achieva ble by 
these controls, even when such controls 
are not sufficient to reduce levels to or 
below the permissible exposure li;nit . 

The proposal would have permitted 
work practice controls only where engi­
neering controls were not sufil.cient to re­
duce exposure to or below the permissible 
exposure limit. The Advisory Committee, 
the USWA, and employer grouPB all sug­
gested that for engineering controls on 
coke ovens to be effective, appropriate 
work practices are necessary (e.g. TR. 
1414; 1583, 1977, 2157, 2466; 2475-81; ancl 
3506-7> . We agree. Therefore, the final 
rule requires a combination of engineer­
ing and work ,practice controls on a co­
equal basis. 

One of the important considerations in 
the development of the coke oven emis­
sion standard was the question of fe~i­
bility. Based on the record in this pro­
ceeding. OSHA has made a series of de­
terminations a.s to both the economic a.nd 
t echnological feasibility of the standard. 
As to economic feasibility, the agency 
concluded that the standard is well 
within the resources of the industry and 
that those companies that may have the 
greatest burden are those tha• have 
done the least to meet their existing 
obligations. 

With regard to technological feasibil­
ity, there are two areas where feasibility 
determinations have been made. The first 
relates to the specified minimum controls 
for by-product coke oven batteries and 
the second deals with the requirement 
for the development and implementation 
of additional controls. 

The controls that are specified have 
been developed for by-product batteries 
and all of them have been and continue 
to be implemented on such batteries as 
part of a control system to reduce em­
ployee exposure. In selecting the man­
dated controls, the question of tech­
nological feasibility was considered and 
evaluated for each item and the discus­
sion of these assessments are contained 
in the specific preamble section based on 
that assessment, OSHA has reached the 
conclusion that the specified controls are 
the minimum available technology for 
the industry; that they are technologi­
cally feasible on virtually all of existing 
coke oven batteries. During the rulemak­
ing proceeding it was suggested that cer­
tain controls should not be required for 
all ovens . However, these arguments gen­
erally consisted of hypothetical desl.i'n 
problems or of a claim that specified eer­
tain control might not be needed be-
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cause other controls could compensate 
!or them. These are discussed more fully 
11nder the indJvidual controls. 

Although specitlc controls have been 
mandated, OSHA real.tzes that it ls some­
times difficult to anticipate design prob­
lems and that in some circumstances 
some of the controls may not be tech­
nologically feasible on a particular bat­
tery. Therefore, the standard explicitly 
recognizes that an employer may raise 
t11e defense of Infeasibility as to one or 
more of the control items for the par­
ticular battery. 

The question of whether an employer 
has met Its burden of establishing tha.t a 
particular control or set of confrols 1s 
infeasible on a particular battery in­
volves the consideration of muny com­
plex factors, and a rat ional balanciug 
proc~. Factors such as levels of expo­
sure. useful remain ing life of the battery, 
and the efforts made by the employer 
to Implement the control or a reasonable 
alternative are relevant. For example, 1f 
a b&tte1-y is nearing the end of its use­
ful life. exposures are well in excess of 
the permissible exposure limit and effec­
tive contrals are infeasible because of 
desigi , weight or technological factors, 
OSHA believes that the requirement to 
Implement feasible engineering controls 
woUld include rehabilitation the battery 
or bullding a new battery which would 
accommodate the controls. This ap­
proach applies to both mandated controls 
and all other cont1'ols which will reduce 
employee expasures. 

The second aspect of technological 
reaslbility is that wttich deals with the 
requirements for any other controls that 
may be necessary to reduce employee 
e>:posure. It should be noted that it ap­
pears from the record that all of the spec­
ified controls plus additional tecl1110­
loglcal developments may be necessary to 
reach the pennlss!ble e.xposure limit 
th.rough engineering and work practice 
controls alone. The evidence In the rec­
ord indicates that additional technologJ­
ca.l research is being developed and 
tested CEx. 30; 33: 33D: 144, Apx. A: 
2- 61, p . 128--160). Therefore, OSHA con­
cludes that it is appropriate to lnclude 
such a technology forcl11g provision in 
Lhe standard. 

The basic coking operation is de­
scribed in the bn<:kground section. Cok.'e 
ovens are large structures operated at 
high temperatw·es under positive pres­
sure. As a result. the gases inside the 
oven tend to be forced out of the oven 
through· openings In the oven, thus ex­
posing employees to coke oven emis­
sions. Openings are necessary to supply 
coal to t.he oven a nd to remove the coke 
product. An aspiration system is used to 
collect and remove from the oven the 
materials that volatilize from coal dur­
ing the coking process. These systems 
can become clogged and blocked by tar 
or hard carbon compounds. As a result 
the aspiration system may not be able 
to adequately remove the gases. again 
causing emissions. In addition, wear and 
tear of operation under high tempera­
tures causes deterioration of equipment, 
and warping, cracks and mlsaUgnment Jn 
the oven structure. 

IULES AND REGULATIONS 

The principle of control Is simple and 
applicable to all coke oven battertes­
contain the emissions within the ovens 
and use the ga.i: collectlon system to re­
move them. In order to ett'ectuate this 
degree of control, the emission control 
program also must direct attention to 
the routine. regular cleaning, mainten­
ance and repair of the battery itself and 
the associated equipment. 

As noted above, the final rllle. unl ike 
the proposal, reqUires specific minimum 
engineering and work practice controls 
for byproduct coke av.ens. which con­
stitute about 99% of the coking indus­
try. OSHA believes this approach Is 
appropriate because : (1) While there 
are some dilferences among the 65 coke 
oven plants with 236 coke oven batteries. 
their design and operations are simllar; 
and (2) much of the technology which 
Is required by the final rule bas ·been 
available for some time. Yet, large seg­
ments o! the industry have failed to Im­
plement this t.echnolog-y to comply with 
the present standard which requires the 
use of this technology. In reaching this 
conclusion, we readily acknowledge in 
all instances that v.e do not know the 
precise reduction In exposures which will 
be achieved by each engineering and 
work practice control which is mandated 
by the final rule. However. we are con­
fident that as described more full y 
below the specified controls will sign ift­
.cantly reduce employee exposures and 
that these controls represent minimum 
controls which are necessary to protect 
employee health. 

Based on the record developed in the 
Informal ntlemaking proceeding, in­
cluding the Advisory committee, the 
agency bas determined that the eng1·­
neering controls and work practices 
specified below are the essentia.t mini ­
mum constituents of an effective emis­
sion control progrnm and that they are 
technologically feasible on neru·ly a ll of 
the existing coke oven batteries. 

Para.graph Cf> (i> (!)<a o! the stand­
ard requlres employers to institute engi­
neering and work practice controls at 
the earltest possible time bul not later 
than J anuary 20. 1980. The Advisory 
Committee recommended that all engi­
neering controls be Installed and in good 
workin g order no lat.er than 180 days 
from the effective date of the standard 
(Ex. 3, p. 36>. OSHA believes that 6 
months is not. a r easonable period for 
such operat0rs. OSHA recognizes that 
the design, procurement. and installa­

·uon of all engineering controls cannot. 
be accomplished Immediately, However. 
the thrust of the final requirement ls to 
fuJJy Implement the required engineer­
ing and work practice controls at the 
eal'llest possible time. Employers should 
not be lulled into believing that tl:1.e only 
real obligation is to implement the re­
quired controls by January 20, 1980. 
Rather, the intent of the standard is to 
require employers to begin immediately 
to develop a compliance strategy; to de­
sign and order the appropriate equip­
ment; and to Implement thls plan at the 
earliest possible time. The January 20, 
1980 date is OSHA's best est1D1ate of the 
latest date for full compliance. OSHA 

has based thl.s determination on compli­
ance actions by OSHA and EPA and 
other data on Installation of controls. 
The agreement between Bethlehem Steel 
Corporation at Buffalo, N.Y. and OSHA 
<Ex. 68A) signed in December, 1973 al­
lowed until January, 1976 for the Instal­
lation of filtered ai.r systems on the 
pla11t.'s five larry cars. The agreement be­
tween Allied Chemical's Semet-Solvay 
Division and OSHA <Ex. 680). dated 
May, 1974, required filtered, air, on 
the larry c:nr and in the rest area by 
February, 1976. The OSHA agreement 
with Koppers Co. <Ex. 68J > ditt,ecl No­
v~mber. 1975, a llowed until May, 1976 
for Che installlltion of a ftltered a1r sys­
tem for lhe lunch room. Two years ap­
pears. therefore. lo be a reasonable ex­
pectation for the time for the installa­
lon of filtered air systems. some can be 

Installed sooner. 
The implementation of procedures for 

stage ctiarglng requires an initial survey 
of the battery to determine what is nec­
essary in terms or maintenance, repairs. 
and hardware <TR 1972> . Refinement of 
operating techniques may also be re­
quired CTR 19721 . Such a battery im­
provement program was undertaken at 
U.S. Steel's Fairfield Works in JUly, 1972 
on Batteries 5 and 6 which were put into 
operation in 1957 and 1958 respectively 
<Ex. 4 lA >. These are single collector 
main batteries with four charglng holes, 
served by one Ja rry car per battery. A 
complete description of what was done 
to Improve these batteries was presented 
by the plant superintendent in testimony 
at the hearing CTR 1971-7). Stage 
charging equipment Including a jumper 
pipe, modified larry car hoppers. and. 
new steam nozzles were installed. Stage 
charging has been operational on Bat­
teries 5 and 6 slnce March , 1973 <Ex. 
41A l or nine months after the program 
of improvement was begun. 

The EPA-Jones and Laughlin <Pitts­
burgh Works > consent orde:- tEx. 6BB> 
requires that there be no visible emis-, 
sions from charging equal to or greater 
than 20 % opacity for any per1od ot more 
than one minute In any sixty minutes 
from any of the plant's five batteries by 
June 1. 1977. This order was signed in 
October. 1975. 

OSHA's agreement with Bethlehem 
Steel's Lackawanna plant o! December, 
1973 !Ex. 68A> required Installation of 
sequential charging on four larry cars 
by January. 1975. 

The OSHA agreement with Alan Wood 
Steel CEx. 68El required stage charging 
by August. 1976. The agreement was "' ­
nalized in November, 1975. The OSHA­
Armco agreement <Ex. 680). signed June, 
1974, required sequential charging by 
October, 1975. 

The OSHA-Koppers settlement <Ex. 
68J) of November, 1975 required the 
work to Install stage charging: including 
Jarry car hopper volumterlcs. to be com­
pleted by December, 1975. Additional 
equipment such as coal vibrators and 
leveler bar atr seals were required by 
September, 1976. 

Based on the foregoing OSHA believes 
that stage charging can be implemented 
In a twelve to eighteen month period. 
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Doors are a maJor emissions source 
and extensive rebuilding and mainte­
nance of doors may be required. The 
EPA-Jones and Laughlin order <Ex. 68Bl 
required control of door emissions from 
the plant's five batteries over a five­
year period <November, 1975-March, 
1980). 

At Lackawanna CEx. 68A>, control of 
door emissions was required over two 
years <December, 1973-December, 1975> 
and over 16 months (June, 1974-0ctober, 
1976> atArmcocEx. 680l. 

The door repair program at Fairfield 
Involved the removal of all the two bat­
teries 308 doors, stripping them to their 
shells, and rebuilding them to new tol­
erances with new sealing diaphragms, 
refractory insulating plugs, and latches 
<TR 1973>. The sealing diaphragm de­
sign was altered to facilitate repairs and 
sealing. The door Jambs and buckstays 
were reset <TR 1973 >. 

Albert Calderon, ln his testimony at 
the hearing, stated that, under a service 
contract with his company, a battery of 
75 ovens <150 doors> could be fitted with 
his "luted-seal" doors In two years to 
avoid having to remove more than three 
doors at any one time <Ex. 30. p. 25 >. This 
technique for large-sea.le door replace­
ment has not yet been implemented. 

The problem of door leakage is recog­
nized to be the most resistant to techno­
logical Innovation of the maJor coke oven 
eml.Ssions sources <Ex. 2-19>. Substantial 
eft'ort will be required to control door 
emissions including the rebuilding of 
doors and jambs and the education of 
employees and supervisors ,In proper 
methods of cleaning and of the need to 
adhere to the established cleaning and 
maintenance schedules. In view of the 
extent of the problem, three year time 
llmit appears reasonable. 

A major portion of the effort in the 
control of coke oven emissions involves 
work practices. These include regular in­
spectin, maintenance, cleaning and re­
pair of the all equipment and strict ad­
herance to prescribed schedules. Em­
ployees must be properly trained in such 
work practices and their importance. The 
proper training of all employees wlll re­
quire time. OSHA does not expect that 
three years will be necessary for all such 
training but some aspects, such as op­
eration and maintenance of mechanical 
gooseneck cleaners and the proper tech­
niques for stage or sequential charging 
are dependent on the installation of the 
necessary hardware. 

OSHA's compliance activities to date 
<Ex. 6> indicate that most battery im­
provements can be accompllshed within 
two years. However, OSHA recognizes 
that some necessary materials, such as 
refractory brick and equipment such as 
DC motors may be in short supply and 
long delivery delays can be expected es­
pecially with many operators attempting 
to secure these Items simultaneously 
from a limited number o! suppllers. Based 
on OSHA's experience with other stand­
ards, 1.e.. vinyl chJorjde, OSHA ls hope­
!ul that the suppliers of coke oveo equip­
ment and materials can 1nc.rease their 
production in order t.o accommodate the 
increased demand. 

Accordingly, the standard requires en­
gineering and work practice controls to 
be implemented as soon as possible, but 
not latei:- than Januar;> 20, 1980 <three 
years from the effective date> to per­
mit employers to design, procure and 
install all necessary equipment. 

In the proposal, OSHA expressed its 
concern that a specification standard 
would "limit the development of new 
technology or necessitate frequent revi­
sion of the standard" <Ex. la, p . 322731. 
Since minimum controls are specified 
and those who are not able to reach the 
permissible exposure limit through these 
engineering and work practice controls 
alone are required to research, develop, 
and implement new technology, OSHA's 
concern has been resolved . 

The four areas of concern In control­
ling emissions a.re charging operations, 
coking, pushing operations and mainte­
nance and repair programs. 

1. Charging controls. The charging of 
coal into the oven is a major source o! 
emissions . In a study conducted by the 
Battelle Memorial Instltute's Columbus 
Laboratories for the National Air Pollu­
tion Control Administration <now EPA>, 
charging was estimated to account for 
60 percent of all coKe oven emissions 
<Ex. 2-20, p. V-4>. Emissions from charg­
ing result from three primary factors: 

<al The coal entering the oven dis­
places about 90 percent of the free space 
In the oven and the displaced air may 
leave through four to six ports, only one 
(rarely two> of which is not open to the 
atmosphere. 

<bl The moisture In the coal is im­
mediately put into contact with the in­
candescent oven walls and fioor and 
much of its fiash-vaporlzed. 

<cl The coal itse!I is susceptible to 
thermochemical breakdown. As soon a.s 
it has become heated to over 260° C 
<500° F>, smoke, tar vapors, and gases 
are formed by these pyrolysis reactions. 
<Ex 2-20, p . III-14>. 

Coal consists primarily of htgh­
molecular weight aromatic hydrocarbons 
of the benezene family. Under the 
conditions of charging, some of these 
hydrocarbons are directly vaporized <an­
thracene, chrysene, phenanthrene, nap­
thalene) . Some break down to yield 
methane and lighter aromatics such as 
benzene. Some give off their hydrogen 
and are rapidly coked to graphite. One 
form of emission attributed to charging 
has been called the "coke ball" which Ls 
a small, porous globule of coke c1u bon 
apparently formed upon the rapid de­
composition of tar droplet <or coal par­
ticule fused to form tar) In the charg­
ing gases. Char and pyrolytic carbon are 
also components of charging smoke. as 
well as coal dlist. It may be presumed 
that most of the oxygen in the air dis­
placed from the oven is destroyed by 
combustion reactions. The gases w1ll 
contain some nitrogen, carbon monoxide, 
carbon dioxide, hydrogen, methane, aod 
steam. Polynuclear aromatic hydrocar­
bons, some of which are carcinogenic, 
are also present <Ex. 2-20, p. llI-14-17; 
Ex. 8-43>. 

High levels of charging emissions at 
U.S. plants result from use of high-

volatile coal, high coking temperatures, 
low coal moisture <more easily fiashed>, 
and rapid charging rates 1Ex. 2-20, p. 
ill-l 7l although these fa cto rs are vari­
able. For instance, coal for. foundry coke 
has lower volatile content and ma:.-. 
therefore. lead to less emissions <Ex. 73 1. 
Finer grinds of coal lead to more smoke 
and dust <Ex. 2-20. p. III-171. 

a. Stage charging. The fundamental 
principle for control of charging emis­
sions is to contain.the emissions. This is 
accomplished by maintaining an open 
gas channel to the collector main . pro­
viding adequate suction In the gas chan­
nel and maintaining complete closure of 
all points not under negative pressure. 

The traditional approach to allevation 
of charging emissions has been to draw 
them off into the collector main. This 
practice, called "charging on the main," 
is based on the use of the steam aspira­
tion system to produce a draft in the 
ovens during charging 1Ex . 2- 20, p. III­
181. To Improve the effectiveness of the 
aspiration, techniques have been dll­
veloped to ensure that the evolved gases 
travel from the oven to the collector 
main cs>. The principal technique for 
doing this is cal:ed "stage charging." Al­
though there are certain equipment re­
quirements, stage charging is primarily 
an operating technique. Ordinarily. the 
outer hoppers are discharged first <either 
separately or simultaneously> and the 
third hopper is dischar{ed after the 
outer hoppers have been completely dis­
charged . This procedure occurs while the 
oven is maintained under slightly nega­
tive pressure by use of the aspiration 
system. This differs considerably from 
the old practice of isolating the ga.s 
collection system from the oven and then 
charging t.he coal into the oven, drop­
ping the coal from a.lJ the Jarry car 
hoppers simultaneously. The gases and 
smoke produced had only one escape 
route, which was to the atmosrhere. 
Stage charging controls the flow o!·coal 
into the oven to prevent the path o! t.he 
gases to the collector main from being 
blocked. The order in which the hoppers 
are discharged, and the volume of coal 
in each hopper is strictly controlled so 
that coo.I piles in the oven do not block 
the free space at the top of the oven. 
Maintenance of this free space allows the 
gases to tlow into the collector main 
rather than be emitted into the air. The 
effectiveness of stage charging in reduc­
ing exposure of coke oven workers has 
been shown conclusively on Batteries 6 
and 6 at the Fairfield Works of the U.S. 
Steel Corporation. Data submitted to t.he 
Advisory Committee by U.S. Steel indi­
cates substantial reduction in the expo­
sures of topside employees <Ex. 2-127). 
A rehabilitation program for Batteries 
5 and 6 was initiated in 1973 <TR. 2013) 
Including the adaptation of the batteries 
for stage charging and major overhaul­
ing of all battery equipment <TR. 1972­
4>. Prior to the rehabilitation and use 
of stage charging, CTPV exposure of the 
Jarry car operator was 2.50 mg/m' 
<average of four samples> and Udman, 
ol.22 mg/m• <average of four samples>. 
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After rehabilitation and stage charging, 
the larry ca.r operator's CTPV exposure 
was reduced to 0.57 mg/m' <average of 8 
samples! and the lidman·s to 0.84 mg/m' 
<average of 18 samples> CEx. 2-127 ! • 
Samples collected at NIOSH at Batteri<>.s 
5 and 6 at Fairfield indicated average 
CTPV exposure of the larry car op­
erators to be 0.36 mg/m' (average for 6 
samplesl. Average exposure of tht lid­
man was 0.39 mg/m' 'average of 12 
samples l \ 2-223 ! . While employees in 
~ese job classifications are exposed to 
emissions from other sources in addition 
to charging, it is apparent that charging 
emissions can thus be substantially re­
duced by the use of stage charging. 

There has been some uncertainty 
about the· ability to carry out stage 
charging on the new six meter (20 foot> 
batteries. These batteries are consider­
ably taller than conventional ovens and 
hold about twice the volume per oven. 
This larger coal capacity means that 
about twice the volume of gas will be 
displaced from the oven during charg­
ing and longer charging times are re­
quired . Tall ovens have a higher thermal 
head, i.e., gases r1se in the oven with a 
higher velocity. These factors may over­
load the aspiration system and make 
stage charging less effective than on 
shorter ovens . The USWA reports that 
four of the ten tall batteries pr esently in 
operation in the U.S . can be stage 
charged (EX. 144). The EPA, however, 
reports that no data yet exists to define 
the performance of stage charging on 
tall ovens. tEx. 149, p. 118, footnote 2 >. 
It has been suggested that it may not be 
possible to have the same performance 
as with shorter ovens (TR. 1398>. How­
ever. OSHA believes that stage charging 
can be scaled up to tall ovens l;ly design­
ing the carry cars to accommodate the 
necessary procedures such as sizing of 
the hoppers to allow for proper propor: 
tioning of coal. Aspiration systems can 
be designed to maintain su.fhcient 
suction. 

b. Sequential charging. Another sys­
tem of charging which has been success­
ful is sequential charging. Four batteries 
1n the U.S. are using sequential charging. 
Stage charging and sequential charging 
are· 0ften confused. Sequential charging 
refers to a procedure where the first two 
hoppers are still discharging when subse­
quent hoppers begin discharging . Se­
quential charging uses an automatical­
ly timed sequence to control the dis­
charge of coal from the hoppers. The 
term "stage charging" is the term used 
1n the United States for a procedure de­
veloped in Great Britain about 1961 <Ex. 
2-19 ; 2-199J and referred to as "se­
quential charging." The use of the term 
"sequential charging" in the U.S., and 
1n the standard refers to the automati­
cally-timed charging systems described 
above. Sequential charging relies heavily 
on automation to reduce operator error. 
An automa~ larry car for sequential 
charing was developed under joint aus­
pices of the EPA and AISI. The car 
wa.s placed 1n operation on the P4 bat­
ten' of Jones and Laughlin Steel Corpo­
ration's Pitt.Wurgh Work:B in December, 
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1971. The battery contains a single col­
lector ma.ln design with three charging 
holes. The larry car had three primary 
components <l > automatic sequencing of 
operations, C2J an air conditioned cab to 
protect the operator from the emissions, 
and (3) a single spot coke-charging ma­
chine. The system was originally de­
signed for fully automatic operation 
but many operations were not auto­
matically operated in actual use due to 
the need for more flexibility in the charg­
ing sequence and reliability problems. 

Based upon its similarity to stage 
charging, its apparent success to date 
and its future potential. the standard 
permits sequential charging, provided U1e 
aspiration system is adequate to effec­
tively remove all of the gases from the 
oven into the collector main. 

c. Scrubber larry cars. Five of the 
presently operating tall batteries are 
equipped with scrubber larry cars. A 
shroud covers each charging hole and 
emissions rise in the shroud and are ig­
nited and burned. The smoke from this 
burning is passed through a gas scrub­
bing system. All of this equipment is 
mounted on the larry car. There are two 
emissions sources in this system. One is 
around the shroud or drop sleeve where 
poor capture will allow emissions to es­
cape and the other is effluent from the 
scrubber. The primary variables that af­
fect the performance of larry car scrub­
ber systems in controlling charging emis­
sions are the type of scrubber and en­
ergy input Chigher energy venturi scrub­
bers may be more effective). the con­
sistency with which ignition of the gases 
is maintained, and the amount of suc­
tion used to capture emissions in the drop 
sleeves. Performance of these scrubbers 
has not been as effective as charging 
controls which contain, rather than cap­
ture the gases <Ex. 2-19, p. 26-7; TR. 
1491-5, 1663-4, 2568). 

Based upon the foregoing, including 
the underlying concept of capture, rather · 
than containment of emissions, and 
the relative ineffectiveness, to date, of 
the scrubber larry car, we are unable to 
con.elude that the scrubber larry car pro­
vides or is likely to provide adequate pro­
tection to employees. This is not to say 
that scrubber larry may not, at some 
point provide adequate protection. 
Therefore, while we have not expressly 
permitted scrubber larry cars, employ­
ers who can establish that the use of the 
scrubber larry will provide a place of 
employment as safe and healthful as 
those which would prevail if the em­
ployer utilized one of the permissible 
forms of charging may utilize the vari­
ance procedures. 

d. Enclosed charging. Five batteries In 
the U.S. are charged by means of an en­
closed pipeline system. Pipeline systems 
were developed to boost coke production. 
Pipeline charging systems use preheated 
coal. The shorter time required to car­
bonize preheated coal results In increases 
in production <2-19> . Preheating allows 
use of high volatile coals without loss of 
coke quality. The dry, hot coal flows like 
a fluid which makes the coal charge sel! 
leveling. One emissions source, leveling 
through the chuck hole ls thereby el1m­

inated. Potential sources of emissions 
are the topside holes and standpipes , Al­
though coal ls Introduced into the oven 
by the pipeline and there ls no larry car, 
there are holes on the battery top which 
may be opened for decarbonization . The 
charging holes and standpipe lids are in 
place and sealed during charging. With 
these lids sealed properly no emissions 
should result. On February 19, 1976. 
OSHA staff members visited the pipeline 
charged battery at Inland Steel's Indi­
ana Harbor plant <Ex 66Hl The battery 
had been in operation for lG months at 
the time of the visit. One of thr topside 
lids must be partially 0pencd during 
charging to relieve the immense pressure 
build-up in the oven. Dense smoke and 
some flame is emitted from this lid dur­
ing charging for 5-8 minutes. The pres­
sure also contributes to the door emis­
sions problem. Inland has made nwner­
ous alterations in order to solve some of 
the operating problems. The charging 
ri"es have been moved from the side of 
the battery to the top. This seems to 
relieve some of the pressure and allows 
m:ire coal to be placed In each oven. Ad­
herence to proper operating procedures 
such as control of oven pressures and 
sealing of lids and doors should make 
smokeless operation possible. 

Based upon the foregoing, OSHA be­
lieves that the underlying concept of en­
closing the charging system and contain­
ing the emissions is sound. We believe 
that this new technology has the poten­
tial to eliminate at least two sources of 
emissions-charging and leveling. In 
addition, the system seems to be im­
proving in reliability in reducing or 
el,i.minating emissions. In sum. OS.HA 
believes that pipeline charging or other 
enclosed systems can be operated so as 
not to release emissions into the work­
place atmosphere. Accordingly, enclosed 
charging systems are permitted by the 
final rule. No specific charging require­
ments are set forth In the standard be­
cause the record will not permit us to 
do so . However, a general requirement 
has been imposed to design and operate 
pipeline or enclosed charged batteries to 
eliminate emissions during ct.arging. 

e. Drafting. There is general agree­
ment that effective control of charging 
emissions requires drafting from two or 
more points in each oven <Ex. 2-163; 
Ex. 3 ; TR 1380, 1472, 1561. 2055, 2161, 
2465) . To date, only double collector 
mains or a jumper pipe have been 
successful in removing gases from the 
oven. For this reason, the standard re­
quires double drafting by the use of 
either double collector mains or a fixed 
or movable jumper pipe on single col­
lector main batteries. The jumper pipe 
is used to connect the oven being charged 
with a nearby oven in order to permit 
drafting from both ovens. The successful 
use of a jumper pipe system has been 
demonstrated by Its use at the Fairfield 
Works of U.S. Steel (TR. 2052-5) . It has 
been estimated that a jumper pipe re­
duces smoke emissions by two-thirds 
during charging <Ex. 2-27, p. 35; 2-93>. 
Existing batteries 'can be retrofitted with 
jumper pipes. Retrofitting w1tb a second 
collector ma.in 1s more d11!1cult, <TR 
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3513a), although a second collector main 
has been retrontted at C.F. and I's plant 
at Pueblo, Colorado <TR 2594>. 

In view of the evidence, as cited above. 
on the necessity for double drafting and 
the retroftttability of systems for this 
purpose, this equipment is required as 
part of the required stage charging or 
sequential charging process. 

In order to ensure that gases evolved 
during charging can be effectively moved 
into the collector main the aspiration 
system, including the steam pressure and 
steam jet diameter must be adequate for 
this pw·pose. Coke oven operators and 
EPA representatives testified to the need 
for an adequate aspiration system for 
control of charging emissions CTR 1474­
7, 1972, 2165, 2469>. A report by the 
Battelle Memorial Institute to AIDI 
stated that adequate aspiration is es­
sential 1n reducing smoke emissions dur­
ing charging CEx. 2-19>. This may re­
quire an Increase 1n the capacity of the 
steam planf as well as an Increase 1n 
the size of the piping and nozzles. Some 
plants have already made such modiftca­
tions <Ex. 2-i9, 2-37; 2-40; TR 2470, 
2594l. The Advisory Committee Report 
contained a requirement for increased 
steam ejector capacity including suffi­
cient steam generating capacity and pip­
ing system and steam jets of sufficient 
diameter and pressure <Ex. 3l . It Is not 
possible to establish even minimum spec­
1.ftcations for aspiration systems gen­
erally because of the variation 1n sys­
tems. Therefore, the final rule requires 
that each aspiration system provide suffi­
cient negative pressure and volume to 
effectively move the gases evolved dur­
ing charging into the collector main or 
mains. 

Absolute control of coal volume 1n each 
Jarry car hopper ls mandatory for smoke­
less charging <Ex. 2-37c> . Witnesses for 
EPA and coke plant operators testifted 
that mechanical volumetric controls are 
necessary and have been or are being 
Installed as i,..art of plans to implement 
stage charging at several plants <TR 
765, 1342-3, 1474, 2060, 2164, 2469-72). 
Although 1nstall1ng mechanical volumet­
rics may require major modification of 
the larry car <TR 1567l such controls are 
important in order to prevent blockage 
of the gas passage <TR 1627l. Mechani­
cal volumetric controls, such as mechani­
cal rings, could be retrofitted on most 
batteries <TR 1628). Mechanical volu­
metric controls are necessary to regulate 
the coal charge by, for example, com­
pensating for changes In coal flow prop­
erties due to bulk density, on addition, 
moisture content and grind <Ex. 2-37cl. 
It was suggested that a plant that has 
uniform coal may not need such con­
trols <TR 2060). However. no evidence 
was presented that coal blends are, In­
deed uniform, and in view of the general 
recognition of the need for mechanical 
volumetric controls, the standard re­
quires their use as an essential part of 
stage charging. 

Effective stage or sequential charging 
requires a. rapid and continuous flow of 
coal from the Jarry car hopper to the 
oven <Ex. 2-37c). To accomplish this, 

the standard require5 the use of devtces, 
such as stainless steel liners for the la.rry 
car hoppers, coal vibrators, or pneu­
matic shells, to facilitate a. rapid con­
tinuous flow of coal Into the oven. 

No Information on this type of equip­
ment was presented to the Advisory Com­
mittee and, therefore, no recommenda­
tion of this equipment appears In the 
report. For the same reasons, this item Is 
not in Appendix B to the proposed stand­
ard. The NIOSH criteria document 
makes no reference to this equipment. 
However, such devices have been utlllzed 
by employers as part of an effective 
charging program <Ex. 68Jl. Compressed 
air equipment has been in.stalled and Ill 
In use at U.S. Steel"s Fairfield Coke Plant. 
Compressed air at 10,000 pounds per 
square Inch <PSil air pressure Is used to 
dislodge coal from the coal bunker the 
100 psi Is used In the larrY car h:>ppers. 
<TR 1973-4>. This equipment was de­
scribed as being highly successful <TR 
1974l. Representatives of Republic Steel 
and National Steel both stated that com­
pressed a.ir to facllltate coal fl.ow ls a 
valuable tool for reducing emissions <TR 
2280-1, 2387l . Indeed, National Steel In­
dicated that stage charging could not 
be successful at reducing emissions with­
out this equipment <TR 2387l . Employees 
of both U.S . Steel's Fairfield and Clair­
ton Works conslder this ~quipment an 
effective tool for reducing errilsst;m CTR 
3076-7, 3141> . The evidence presented 
indicates that pneumatic equipment ts 
an effective means of facilitating the 
tiow of coal both from the bunker Into 
the hoppers for proper filling and from 
the hoppers to the ovens for successful 
charging. Therefore, these are required 
among the alternative controls for fac111­
tatL.-ig the flow of coal. 

For charging to be carried out properly 
it ls Important that the oven not be open 
to the atmosphere any more than abso­
lutely necessary In order for the aspira­
tion system to perform effectively <Ex. 2­
37Cl. To do this. the charging hole lids 
must be replaced after the corresponding 
hopper has been emptied; as no aspira­
tion system could maintain a negative 
pressure across an oven with all charg­
ing holes open. Therefore, the standard 
requires all Jarry cars to be equipped 
with Individually operated drop sleeves 
and slide gates. These sleeves can be 
raised a.s each hopper is emptied so the 
lid can be replaced. This Is an important 
procedural step In stage or sequential 
charging <Ex. 2-37Cl . Witnesses for sev­
eral steel companies and the EPA 
acknowledged the Importance of this 
equipment CTR 1477-8. 1564, 2057-8, 
2164-5 l. This control was included in the 
Advisory Committee Report having been 
recommended by both the USWA <Ex. 2­
139) and Industry representatives <Ex. 2­
163). The NIOSH criteria document, 
while not specifying Individually oper­
ated drop sleeves. per se, does recomme-nd 
that charging hole lids be replaced as 
soon a.s possible after the coal has 
emptied from the hoppers. Use of Indi­
vidually operated drop sleeves will permit 
this to be done with relative ease and thus 
ensure the proper performance of a crit­

!cal step 1n stage or sequential charging. 
The removal of tar and ca.rbon build­

up can be accomplished ln three ways: 
(1) manually, I.e. an employee stands 
over a· gooseneck and cleans it with a 
metal rod. This me~hod effectively 
cleans the gooseneck, but Is slower than 
other methcds and exposes the employee 
to coke oven emissions <TR 1647, 1675); 
(2) fl.ail-type or mechanical cleaners, i.e. 
motor driven cutting diso::s which are 
manually guided Into the gooseneck CEx. 
2-221, No. 7l. This method effectively 
cleans goosenecks and does not seem to 
expose employees to emissions. In addi­
tion, It does not require exact alignment 
of the standpipe. There have been reports 
that liquor sprays have been damaged 
and that fl.alls need to be replaced fairly 
frequently CTR 2215, 2327-8, 1675l .: and 
C3l cookie-cutter or automatic gooseneck 
cleaner, I.e. a disc on a mechanical arm 
which moves into the gooseneck opening 
<Ex. 66C-U. Since It ts an automatic 
device, proper alignment Is necessary to 
effectively clean the gooseneck. There is 
no employee exposure. It was suggested 
that automatic cleaners may lose.their ef­
fectiven.:?ss over time and that they may 
not be adaptable to every battery. 

As has been stated previously. adequate 
aspiration Is essential for stage charg­
ing. This can only be carried out if goose­
necks and standpipes remain free of tar 
and carbon build-up which would reduce 
the size of the gas passage. A relatively 
small reduction in the effective goose­
neck opening due to buildup of carbon 
can reduce the volume of gas moving 
through the offtake system and rP..sult in 
emissions. For example. a.n accumula­
tion of 11/2 inches within a gooseneck 
with a diameter of l:i inches reduces the 
area by 41 % and aspiration by 25 % 
<Ex. 2-37Cl. 

Design of Jarry cars and goosenecks is 
an important factor in the successful 
retrofitting of mechanized gooseneck 
cleaners CEx. 145, App. A>. 

.carbon build-up can be cleaned 
mechanically from standpipes by the 
use of a heavy ball on a hoist which is 
lowered Into the standpipe <TR 1565). 
Standpipe design may preclude the use of 
such equipment <TR 1625. 2328l. On 
some batteries there Is only a minor 
problem with the plugging of standpipes 
and such equipment may not be neces­
sary CTR 1624; Ex. 144 App. Al. 

The Report of the Advisory Committee 
<Ex. 3) recommended that goosenecks 
and standpipes be cleaned prior to each 
charge by mechanical means on all bat­
teries. The NIOSH criteria document 
does not mention mechanical cleaning 
devices although It does state that goose­
necks .and standpipes be cleaned of any 
carbon or tar build-up prior to each 
charge <Ex. 2-18l. Mechanized gooseneck 
and s.tandplpe cleaners were Included in 
Appendix B to the proposed standard. 

The record supports a requirement for 
non-manual cleaning of goosenecks and 
standpipes. Accordingly, use of mechan­
ical devices such as t:1e flail or cookie­
cutter type cleaners that have been de­
scribed above wfil comply with (f) (2) <1>. 
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This equipment, especlaily the mechan­
ical cleaners. can be retrofitted on many 
existing batteries and ls effective ln 
cleanJng goosenecks while keeping the 
employee at a distance from the emis­
sion source <TR 1674, 3531-3J. Auto­
matic cleaners have been retrofitted on 
~t least one battery <Ex. 66G>. Machine 
assisted cleaning may not ne:essarily be 
more effective than manual cleaning but 
they can be as effective, without unnec­
essarily exposing employees CTR 2216-7>. 
StanQ.pipes caps must still be cleaned 
manually at the present time CTR 2215l. 
As with all coke oven eQuipment, there Is 
a continuing need i.<> Improve the design 
of mechanical offtake cleaning devices 
CTR 2471: Ex. 145. App. Al. The success 
of emission control by use of advanced 
cr.F rging methodologies depends greatly 
Ori adeQuate a.spiratton which can be 
a- .hieved only i! the goosenecks and 
r .:.&ndpipes are kept free of deposits. Thls 
·.1ecessitates constant inspection and 
regular cleaning in order to remove any 
build-up CEx. 2-37C, 40A, 146; TR 1479, 
157::' , 2076-8> . 

There ls agreement on the necesdty to 
maintain standpipe5 and goosenecks free 
o! carbon and tar deposits and the need 
for adherence to a written procedure to 
ensure that inspection and cleaning are 
done on a regular basis <Ex. 2-16~. 144, 
145 > . This cleaning should be done each 
time the oven is charged <Ex. 2-120, 132, 
220) . 

The standard reQuires cleaning of 
goosenecks and standpipes prior to each 
charge. The employer must determine a 
minimum gooseneck diameter which en­
sures effective a.splratlon . Regular clean­
ing will maintain the prescribed diam­
eter. It is not possible for OSHA to SPec­
ify a diameter which would be applica­
ble to all batteries, so each employer 
must make that determination for each 
battery. As has been stated earliel"", area 
reduction of 41 % wm reduce aspiration 
by 25 % in a 13" diameter gooseneck <Ex. 
2-37C>. Both the Advisory Committee 
report <Ex. 3, p. 391 and Appendix B to 
the proposal included cleaning of goose­
necks and standpipes to a specified mln1­
mwn diameter. U.S. Steel's Fairfield 
Works has specified the minimum nec­
essary diameter and the larry car oper­
ator has been instructed as to what this 
diameter is so lt can be maintained <TR 
2076-7). The pronosed settlement agree­
ment between OSHA and Republic Steel 
Corporation specifies a 10" minimum 
diameter for goosenecks and standpipes 
<Ex. 68LJ. The settlement agreement be­
tween OSHA and Koppers Co., signed on 
November 18, 1975, reQuires the main­
tenance of an 11 '' minimum opening In 
standpipes and goosenecks (Ex. 68J, p. 
9>. The specification of a minimum di­
ameter for goosenecks and standpipes 
was included in the USWA's proposed 
agreement with U.S. Steel for the Clair­
ton Works CEx. 2-63>. 

The specification in the standard that 
.a mini.'"Ilurn diameter for goosenecks and 
standpipes be established for ea.ch bat­
tery appears to be the most practical 
method of ensuring that the goosenecks 
and standpipes are kept open to permit 

optimal function of the aspiration sys­
tem. Once established, the minimum di­
ameter can easily be checked using a 
gauge, such as a metal disc of the proper 
diameter which ls placed In the goose­
neck <Ex. 68.J, p. 9> and the amount of 
cleaning needed can be quickly deter­
mined. 

The Advisory Committee recommended 
that steam nozzles, Jiquor sprays, and 
standpipe caps be inspected prior to each 
ing the aspiratkm system operating prop­
charge and cleaned as necessary CEx. 3, 
p. 40). In view of the importance of keep­
erly and standpipe caps seated correctlY 
and sealed, the standard includes a pro­
vis:on similar to the Advisory Commit­
tee's recommendation. 

As has been previously stated, it Is 
essential to smokeless charging to keep 
the gas passage open from the oven to 
the ofitake system. To maintaLri this open 
passage the coal charge must be properly 
leveled Cexcept for pipeline charging> to 
smooth out the peaks which form under 
ea~h charging hole. To accomplish this, 
the leveler bar m<1unted on the pusher 
machine is Inserted in the oven through 
the chuck door located near the top of 
the oven. It Is critical that the chuck 
door remain closed until leveling is be­
gun as premature opening .will adversely 
affect aspiration <Ex. 2-19, 2-37C>. The 
leveling operation Increases the volume 
of gas which must be handled by the 
aspiration system <Ex. 2-37C, 2-120>. To 
maintain the integrity of the aspiration 
system during leveling, an air seal, or 
smoke boot, <Ex. 2-37C, Photo III> can 
be placed over the open chuck door and 
the leveler bar passes through the seal 
(Ex . 2-146. 2-163). If well designed, the 
air seal provides a minimum amount o! 
space between it and the leveler bar <Ex. 
2-120). 

There is some disagreement as to the 
need for air seals on all batteries. H all 
other devices are working properly and 
neutral or slightly negative pressure can 
be maintained the air seal may not be 
necessary <Ex. 2-19; TR 15631. The loca­
tion of the chuck door relative to the col­
lector main may affect the need for an 
air seal. If the chuck door Is directly be­
low the collector main, suction will be 
lost when the chuck door ls opened CTR 
3519) and emissions may occur. The as­
piration system may still be able to main­
tain adequate suction without an air seal 
1! the collector main and chuck door are 
on opposite sides of the oven, as 1s the 
case at Fairfield (Ex. 144, App . Al. Since 
the levels at Fairfield exceed the permis­
sible exposure limit, air seals may well 
be necessary. The structural arrange­
ment o! the chuck door may preclude the 
retrofitting of an air eeal, sufficient clear­
ance between the door and buckstay may 
not be present and installation of an air 
seal may not, therefore, be necessary. 

Several companies have installed air 
seal, including Ford Motor Co. <TR 766, 
813), U.S. Steel, Clairton (2.-37C>, and 
Bethlehem Steel CTR 2469-72> . Republic 
Steel stated that such air sea.ls would be 
effective 1n reducing coke oven emissions 
1! such seals couJd be retrofitted CTR 
2156-6> and Koppers has agreed to in­

stall an air seal a.t its merchant coke 
plant <Ex. 68J>. National Steel con­
curred that aspiration would be aided by 
air seals CTR 2326>. National was the 
only participant to state that mainte­
nance of the air seals causes additional 
employee exposure <TR 2326J. OSHA be­
lieves, however, that if maintenance is 
done when the air seal ls not actually in 
use, no increase in exposure will occur. 

Air seals have been demonstrated to 
be effective in helping to maintain ade­
Quate aspiration during the leveling op­
eration; thus reducing emissions <Ex. 
2-37C, 2-120, TR 766, 813). Although 
some retrofit problems may exist, most 
plants can install a.nd make use of leveler 
bar-air seals CEx. 2-60, 2-21 l . The use 
of these air seals was included In the 
Report of the Advisory Committee after 
having been recommended by both Indus­
try <Ex. 2-163J and USWA <Ex. 2-139) 
representatives. The NIOSH criteria 
document does not mention this device 
although the docwnent does recommend 
that leveling be carried out fu a manner 
which minimizes the evolution of smoke 
(Ex. 2-18, Pg. I-4J. 

In order to function properly, the seals 
must be structura.lly sound and must be 
regularly inspected and, 1! needed~ re­
paired <Ex. 2-220> . The requirement rec­
onunended by the Advisory Committee 
was to inspect prior to every charge. No 
information is present 1n the record for 
determining an exact freQuency for in­
spection of alr seals, however, air seals 
should be inspected regularly. Inspection 
prior to each charge would be prudent, 
although the necessity !or this frequency 
of inspection cannot be determined from 
the record. Therefore, the standard re­
quires that air seals be inspected regu­
larly and repairs be Implemented as soon 
as possible as part of the maintenance 
and repair program under paragraph (f) 
(3) 	Uv> (a) of the standard. 

The accumulation o! hard carbon de­
posits on the roof of the coking chamber 
can seriously ,impede the flow o! gas to 
the offtakes. Tilis results in increased 
pressure as the evolved gases seek another 
pathway. A constantly open tunnel head 
Is necessary for the gases to be contained 
in the oven and exhausted through the 
collector main (Ex. 2-37Cl . If the 
amount of coal charged 1s less than the 
proper amount there will be an Increase 
1n the free space a.t the top of the oven. 
Top temperatures may then increase in 
the free space causing cracking of hy­
drocarbons which results in the forma­
tion of roof carbon CTR 1343, 2081). Roof 
carbon can cause tunnel head blockage 
and lead to charging emissions <TR 
1486). Devices which mount on the 
pusher ram are available to remove roof 
carbon. These include a compressed air 
system which blows off loose carbon de­
posits and a carbon culiter which Is a 
steel blade with teeth which cuts through 
hard carbon accumulation. These two 
devices are most effective 1n controlling 
roof carbon CTR 2173, 2328) and can be 
successfully retrofitted <2-220J. These 
devices are 1n use or are being installed 
at plants of U.S. Steel CTR 2081> and 
Bethlehem Steel <TR 2469-72). Roof 
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carbon can also be removed by leavtng 
the oven open to the a1r after push1ng la 
completed to burn off the carbon <TR 
2081 l. This method however necessitates 
taking the oven ternporar1IY out of use, 
which would operate as a production di.s­
incentlve to do It. Accord1ngly, the stand­
ard requires carbon cutter or compressed 
air, or both. 

Some batteries may not have roof car­
bon problems (TR 765, 1566, 2173), but 
carbon accumulations must be removed 
in instances where they occur era 1566). 
Decarbonizing compressed air and car­
bon cutters were recommended by the 
Advisory Committee as well as the rec­
ommendation ths.t the oven not be 
charged U an adequate gas channel does 
not exist (Ex. 3. p . 39>. This was consid­
ered by the Committee to be an impor­
tant work practice. The standard requires 
that ovens be inspected prior to charging 
and that roof carbon build-up be re­
moved In order to provide an adequate 
gas channel to effectively move the gas 
from the oven to collector ma.in Cs>. 

The standard requires that a. deta1led 
written procedure for charging be de­
veloped and placed In operation. The 
procedure shall consist of all the neces­
sary actions to be performed and their 
proper sequence. The standard enumer­
ates several elements to be included, a.s a 
minimum, In the procedure <except for 
pipeline charging which w1ll be discussed 
below>. As previously discussed, stage 
and sequential charging are processes 
which are designed to keep the gas pas­
sage at the top of the oven open so that 
gases evolved during charging are drawn 
off into the collector main<sl rather than 
escaping to the atmosphere. The ele­
ments in the standard, In combination 
with the required control equipment, are 
designed to ensure that end. The stand­
ard requires the following procedure: 
The larry car hoppers are to be filled 
with coal to the proper level determined 
by the mechanical volumetric controls 
required under par~graph <fl C2) <ll <d> 
of the standard. The exact distribution 
of the coal charge among the hoppers 
wll: vary although the outer hoppers 
usually hold the bulk of the charge <Ex. 
2-19; 2-37C; 41Al. The volume of these 
two hoppers must be adjusted so that 
the coal peaks after discharge will be as 
close to the coal line as possible and still 
assure that a free space will exist at the 
roof of the oven before and during level­
ing <Ex. 41Al. The larry car must be 
properly aligned over the charging holes 
and the drop sleeves lowered to fit tightly 
over the open charging holes. The aspira­
tion system Is turned on and the outer­
most hoppers are to be released Individ­
ually or simultaneously dep•mdlng upon 
the ability of the aspiration system to 
handle the gases evolved. At U.S. Steel's 
Fairfield Works, the procedure for Bat­
teries 5 and 6 calls for release of the 
coal from hopper no. 4 after hopper no. 1 
has already started <Ex. 41A>. The proce­
dure at u.s, Steel's Clairton Works calls 
for discharge of the two outer hoppers 
simultaneously <Ex. 2-37C> . Similar pro­
cedures are In operation at Koppers 
foundry coke plant <Ex. 68J>. After these 
hoppers have emptied completely the 
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dropsleeves are to be raised and the 
charging lids replaced. This Is necessary 
for the aspiration system to maintain 
adequate suction. as discussed previously, 
Alternatively, the larry car may also 
have 1ndependently operated slide or 
shear gates at the bottom of each hopper 
which can be closed to prevent emissions 
from travelling out through the empty 
hopper <Ex. 2-37Cl. The third hopper 1s 
then released and emptied and the 
charging hole relldded. The volume must 
be controlled so the peak reaches the coal 
line and does not block the tunnel head 
<Ex. 2-37C; 41al . The last hopper, con­
taining the smallest proportion of the 
charge, is then released. After this hop­
per 1s stopped, sufficient coal should re­
main backed up 1nto the hopper to assure 
a level charge after leveling <Ex. 41A). 
The gas channel 1s now essentially 
blocked. At this point, the chuck door Is 
opened, the air seal positioned, and level­
ing begins. After leveling Is complete, the 
lid Is then replaced on the last charging 
hole. If a Jumper pipe Is in use, it Is 
moved and the lids replaced. Only after 
all the lids are replaced Is the aspiration 
system turned off <Ex. 2-18; 2-37C; 3; 
41Al. 

This Is the same basic procedure rec­
ommended by the Advisory Committee 
and In use at Fairfield and Clairton 
<Ex. 2-37C; 3; 41A>. At Fairfield, the 
lids are not replaced after each hopper Is 
emptied. Instead, each slide gate be­
tween the drop sleeve and the hopper is 
closed and the lids are replaced after the 
charge Is completed. The lids are re­
placed one at a time, however. The use of 
the slide gates instead of relidding 1n 
this manner may be effective iI the drop 
sleeves fit closely enough over the open 
chargint; hole to prevent Infiltration of 
air. The procedure at Clairton empha­
sizes the prompt and complete replace­
ment of lids of e.ll but the last charging 
hole prior to leveling CEx. 2-37C>. Many 
of the details of the procedure must be 
worked out for each lndividu~ ;battery 
<Ex. 2-19>. The stage charging process 
requires a well-trained operating crew 
(2-19; TR 1975 >. The success of st.r.ge 
charging at Fairfield is credited 1n part 
to radio communications In the plant 
CTR 1976). This Is necessary as close 
coord1nation is required, especially be­
tween the larry car operator and the 
pusher operator. Such communlcat1orui 
may be by two-way radio or by other 
means, such as horns or bells. 

The same minimum procedures re­
quired for stage charging are required 
for sequential charging, except that for 
sequential charging a sequence may be 
used which results In more than two 
hoppers discharging at the same time. A 
typical sequence might have hopper No. 
1 completing discharge while hopper 3 or 
4 is beginning to discharge. Permitting 
sequential charging Is not Intended to 
permit a discharging sequence which 
overloads or blocks the aspiration system. 
Rather it is a recognition that some sys­
tems may be able to effectively move the 
gases from the oven Into the collector 
main by this means. 

Obviously, some o! the engineering 
control requirements would not be appll­

cable to pipeline charging. For example, 
many of the stage or sequentlal charging 
requirements and the leveler bar re­
quirements are wholly Irrelevant to pipe­
line charging. Therefore, the final rule 
sets forth the requirements which do not 
apply to pipeline charging. 

3. Coking emission.s . The standard re­
quires a series of mlnir~.mm engineering 
contrvls and work practices to reduce 
cok1ng emissions. Emissions durln ~ the 
coking cycle resuit from the positive 
pressure In the oven compared to the 
pressure in the collecting system. Under 
this circumstance, the oven gases will 
leak from all available openings in an 
attempt to obtain uniform pressure. The 
main sources of emissions during this 
time are topside emissions which are 
discussed under charging emissions, and 
door emissions. Other emission sources 
are considered under pushing emissions 
and maintenance and repair. In this sec­
tion the major emphasis Is placed on 
the control of door emissions through 
the reqnirements for door repair facilities 
for prompt and efficient repair as soon 
as possfble, an adequate number of spare 
doors, chuck door gaskets, and the estab­
lishment of a routine program for in­
spection repair, adjustment and clean ing 
of doors. In addition a collector m nin 
control system for maintaining and 
checking collector main pressure and 
oven pressure Is required. 

Of the three main emiss ion categories 
1.e. charging. pushing and door, the door 
emissions problem has been most resist­
ant to technological Innovation <Ex. 2­
19 p. 9). A study prepared for the En­
vlrorunental Protection Agency by B :i.t­
telle· Columbus La bora tories in July, 
1975 CEx. 75 ) cor1t.alns a detailed discus­
sion of the door emission problem, pres­
ent. control procedures, and possible 
technological solutions requiring further 
research. The basic cause of the emis­
sions 1s the thermal warpage and distor­
tion of the door sealing equipment i.e. 
seals, jambs, doors and refractory brick­
work as well as damage in routine re­
moval and replacement of the doors 
during the pilshing operation <Ex., 75). 
There are two main types of. coke oven 
doors-luted and self-sealing. The for­
mer are generally in use on older batter­
ies and are sealed by the application of 
a sealing material or clay mix around the 
door after It Is replaced on the oven. 
Most coke oven batteries use self-sealing 
doors of a variety of designs that in gen­
eral depend on "pressing a door­
mounted edge strip against the mating 
face on the oven-mounted jamb (door 
frame>" <Ex. 2-19 p . 69; Ex, 75 p . IV-9). 
The doors seal, thus causing leaks to stop 
at some point during Lhe coking cycle. 
This occurs because of the normal drop 
1n the internal pressure as coking pro­
gresses and because of the formulation 
of a seal by the condensation of tars on 
the jamb. These leaks may last for a sub­
stantial period of time. The pressure of 
the metal edge against the metal Jamb 
Is not sufficient, absent formation o! the 
tar seal, to prevent emissions lEx. 75). 

The extent of door emissions In rela­
tion to employee exposure varies from 
battery to battery depending on, among 
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other things, the condition of the battery 
and the attention patd to door repair and 
maintenance. Whlle emtsstons from all 
sourc~ are present during battery op­
eration, 1t 1s possible to isolate somewhat 
the amount of door emissions !n terms 
of the permissible exposure limit from 
sampling taken on the push stde of the 
battery. Examples of these exposures for 
pusher side door machine operators 
range from .3 mg/m' to 1.0 mg/m' CTPV 
for 5 Bethlehem Steel plants <Ex. 49), 
and .16 mg/m' to .38 for Battery No. 5 at 
Fairfield. The door cleaner on the pusher 
side had exposures of .5 rng/m' to 3.2 
mg/m' CTPV according to data submit­
ted by Republ!c Steel Corporation <Ex. 
74J. Because these exposure levels are 
not ias!gnl.ftcant it is appropriate that 
the standard prescribe adequate m1n1­
.~:vm requirements for control of coking 
,m .lssions and particularly door emis­
s: JllS. 

· To assure that the aspiration system 
functions properly, the final rule requires 
pressure control systems for control/ 
oven and collector main pressures dur­
ing coking cycles. Excess pressures con­
stitute not only an explosion hazard but 
also increase the incidence of emiS.sions 
(TR 1567, 1575). Both the Advisory Com­
mittee recommendations (Ex. 3) and the 
Report of the Industry Members of the 
Advisory Committee lEx. 4) included 
similar requ!rcments as did the recom­
mendation of the United Steelworkers of 
America CTR 3536, Ex. 144; Ex. 145). The 
door emission control program includes 
appropriate maintenance and repair of 
the metal components on the ovens, the 
doors and their components, door han­
dling machinery and inspection and 
cleaning methods. Door repair facilities 
are an essential component of a door 
emissions control program in order to 
make repairs to parts such as door edges, 
or refractory brickwork. CTR 2019-2020). 
The need for such facilities was cited by 
the Advisory Committee <Ex. 3l the Re­
port o! Industry 'f>iembers of the Ad­
visory Committee CEx. 4l and represent­
atives of employers and employees CTR 
1568, 2018, 3536-37). While door repair 
facilities are often located at the coke 
plants CTR 2018, Ex. 68J) smaller facil­
ities <TR 233ll as well as larger opera­
tions needing major door repair pro­
grams may rely on outside contract work 
CTR 2016>. Since the purpose of the re­
quirement is to assure that repair of 
doors and door seal!ng edges take place 
as soon as possible, the location of the re­
pair facility has not been specified in the 
standard. Therefore in order to com­
ply with this provision an employer may 
rely on both in-house and outside repair 
facilities, provided these resources are 
readily accessible and sufficient to meet 
the requirements. 

An adequate number of spare doors for 
replacement purposes is required because 
the coking operation is a continuous 
process and the only way to effect repairs 
on operating doors is to be able to replace 
them during the repair period. CTR 
2019). Both the Advisory Committee and 
the Industry Report <Ex. 3; Ex. 4) con­
tained similar recommendations as to 
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the necessity for ma.lntaintnl' an ad­
equate number of ape.re doors. The 
standard, aa recommended by UBWA 
<Ex. 144 p. 74> does not specify a per­
centage or spare doors based on the In­
formation provided by the U.S. Steel, 
Fairfield, Ala. plant CTR 2017) because 
the record does not support extension of 
this number to other facWtles as part of 
a minimwn specification standard. The 
number of spare doors necessary for each 
battery will vary, depending upon con­
ditions. In any event, absent extremely 
unusual circumstances, the failure to 
make necessary repairs because of the 
unavailability of spare doors will violate 
the requirement. 

Chuck door gaskets are usually sheets 
of material such as tar paper covered­
asbestos that, when placed either over 
the full Internal surface of the leveler 
door or the s~ing surface under the 
leveler door knife edge, serve to control 
chuck door emissions on a temporary 
basis until the door can be repaired or 
replaced CTR 1685, 2472; Ex. 6BJ>. The 
participants varied in their opinions as 
to the effectiveness of this control de­
vice. Chuck door lea.ks are a serious 
problem and the location of the chuck 
door near the top of oven would make 
cleaning difficult. In surveys conducted 
at Republic Steel Corporation's facility 
in Gadsen, chuck door leaks constituted 
an average of 14 emission sources versus 
8 and 2, respectively, for coke side and 
pusher side doors. Simllar chuck door 
problems were observed at the Koppers 
St. Paul, Minn. faclllty evaluated by EPA 
personnel for OSHA. In the reports sub­
mitted, of 8 pusher side doors observed, 
7 had chuck door emissions and one-half 
of tho5e had chuck door leaks only. Sim­
ilar proportions were observed in the 
second report CEx. 68J). 

Concern as to the complete effective­
ness of the gaskets was expressed by 
several industry representatives CTR 
2173, 2395). However, other operators 
have had some success In their use <TR 
2472, 2396, 1684-5). The gaskets were 
recommended by the Advisory Commit­
tee <Ex. 3l and were recommended for 
use by EPA consultants CEx. 68J>. Evi­
dence on improvements 1n gasket design 
was submitted by USWA CEx, 62Bl. 
Based on the evidence In the record of 
the door emissions problem (particularly 
chuck doors) contaJned the records and 
testimony that gaskets, as a temporary 
measure, can reduce emissions for one 
or more coking cycles, pending door re­
pair, OSHA has included gaskets in the 
minimum requirements. Oven door gas­
kets, which were recommended by the 
Advisory Committee and 11sted in Appen­
dix B to the proposal are not included 
in the final standard as a requirement 
because the record does not support their 
technological feasibility, at present or in 
the near future to reduce door emissions 
<TR 2331, 3537). 

The final control in this area is the 
heat shield on door machines. The gen­
eral function of heat shields on door ma­
chines is to protect the operator or door 
cleaner from emissions and radiant heat 
during the necessary cleaning operations. 

nieae Bhielda have been installed on "1e 
door machln.es at least since 1971 <Ex. 
149, Ref. 1). In the Battelle report .on 
oven door sea.ls, the practicality of such 
equipment as an adjunct to proper clean­
ing practices was evaluated and Judged to 
be a simple operation <Ex. 75 p . 164>. In 
general Participants objected not to the 
feasibility of the installation of heat 
shields where not currently In use, but 
l'.'ather to the relationship 6f this device to 
control of employee exposure <TR 1569, 
2174, 2332>. Such an argument ignores 
the function of the shJelds as outlined 
above and as stated by Bethlehem Steel. 
They protect the employee primarily 
from radiant heat In order to allow the 
quick, thorough door cleaning necessary 
to prevent subsequent emissions <TR 
2473). No one suggested that radiant 
heat did not present a hazard to em­
ployees on the coke side or that such 
shields were Ineffective. It wns suggested 
that pusher side employees were not ex­
posed to as great a hazard because these 
employees are not in close proximity t.o 
the radiant heat. The shields were 
recommended by the Advisory Committee 
for door machines and the proposed 
standard speclfted appllcabllity to both 
pusher and coke side door ma.chines. 
Based on the evidence in the record, how­
ever, the requirement in the final stand­
ard is l!mited to coke-side door ma­
chines <Ex. 5A-13 and 16; Ex. 68J) . 

Ther e are two other types of engineer­
ing controls related to the control of door 
emissions, namely automatic door and 
ja.mb cleaners, and high pressure water 
systems. The Advisory Committee recom­
mended the latter for existing batteries 
and the former for new or rehabll!tated 
batteries. The proposal, which made no 
distinction between types or batteries, 
contained both these Items as part of the 
recommended guidelines. The standard 
does not require either item for existing 
batteries. The use of high pressure water 
to assist in door cleaning has not been 
shown to be routinely necessary on most 
batteries. Rather. tt may be a useful 
supplement to existing door cleaning pro­
grams CTR 1438, V Ex. 2-69C>. Other 
types of high pressure water systems, 
such as those attached to the door 
cleaner machines or located at the bat­
tery ends do not appear feasible to retro­
fit on any substantial portion of existing 
coke ovens <TR 1568-9, 2332). Similar 
retrofit problems are encountered with 
automatic door and Jamb cleaning equip­
ment although such equipment has been 
and will In all likelihood continue t.o be 
Installed on qew batteries. CTR 1569-70 
2217, 2333>. The efTectiveness of these 
devices Is discussed in the section on new 
coke batteries. 

Another control device for capturing 
door emissions 1s the canopy. These 
canopies consist of small hoods bullt over 
the doors. Canopies were tried experi­
mentally at the Burns Harbor plant of 
Bethlehem Steel Corporation CTR 3549; 
Ex. 66 F-3). and have been used In Japan 
CTR 3789). The UBWA feels that these 
canopies could reduce exposure of topside 
workers to door emissions CTR 3549-50) 
and may be an effective substitute for 
gaskets <TR 3818). At the hearing on 
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May 24, 1978, Jame8 Smith of USWA re­
ported that the Armco Steel Corporation 
was going to Install canopies on all the 
pusbside doors at it.II Houston plani <TR 
4897-8). Armco, however, informed 
OSHA, in a letter dated May 20, 1976 
<EX. 137) that · canopies were to be in­
stalled on only five ovens. Armco stated 
that 1f this experiment indicates that the 
canopy system proves capable o! improv­
ing the topside environment, the system 
w-0uld be extended to the balance o! the 
ovens as rapidly as possible. 

At Bethlehem Steel's Burns Harbor 
plant, four experimental door canopies 
were installed on Battery Ne. 1. These 
canopies were no longer in use when De­
partment of Labor representatives visited 
the plant on February 8, 1976 <Ex. 66F­
3 l. No test results from either Bethlehem 
or Armco have been received by OSHA. 

Although such canopies may hold 
promise, 1nsufiicient information 1s avail­
able for OSHA to mandate their use. 
canopies, at present, a.re technology un­
der development, and a requirement !or 
their use would be premature. 

The second component of the coking 
emissions control provisions ls In the 
area of work practices. These sectioD& 
generally supplement the engtneertng 
controls discussed above and are designed 
to ensure etfectlve programs for the re­
duction of emissions. Checking of the 
pressure control system was discussed 
under engineering controls. The remain­
ing provisions deal with repa1r1ng, In­
specting, cleaning and sealing doors. The 
most complete record discussion of an 
effective opsratlng door emission control 
program is contained in the testimony 
of U .S. Steel Corporation <TR 2014­
2052). The final rule sets forth minimum 
requirements for effective em1sslons con­
trol. Since It is generally agreed that 
further technological Improvements 1n 
door design are necessary and wfil be 
undertaken <Ex. 75 >, OSHA hat!! at­
tempted to provide enough fiexfb111ty to 
accqmmodate future technology. 

The standard requires the reps.Ir, re­
placement and adjustment of the various 
oven sealing components. The.se parts t.e. 
oven doors, chuck doors and door jambs 
are to be repaired, adjusted or replaced 
as necessary to provide a continuous 
metal-to-metal ftt of the sealing edge to 
the jamb. Once the doors are properly 
installed on the battery then the same 
parts are to be cleaned each coking cycle 
to provide an effective seal. In order to 
effectively implement both.the repair e.nd 
cleaning segments of a door emission con­
trol program, the standard also requires 
the establishment of e.n Inspection and 
corrective action program. There is 
agreement between Industry, labor e.nd 
EPA as to the basic components of, and 
need for, these three requirements <TR 
1348-1352: 2014-2052; 3062-65: 3113-23). 

In order to reduce door emissions from 
self-seaUng doors, any gaps between the 
sealtng edge and the jamb that result 
from ·thermal warpage or damage, e.g. 
Improper spatting of the door machine 
causing the door edge to hit the door 
jamb or buckstay during replacement, 
must be controlled <Ex. 75, TR 2018, 

2027>. Thia repe.1r and replacement o! Ulfl 
door and Jamb part.a 1s required u neces­
aa.ry &nd the required performance 111 to 
obtain metal-to-metal ftt, 1.e. that the 
sealing edges or the door fit the Jamb 
<TR 2038-9). It Is recognized that, 
particularly with regard to jamb replace­
ment, such a program 1s an extensive 
operation. However, programs for pe­
riodic Jamb &nd door replacement are 
currently part of a number of coke oven 
emission control programs (Ex. 68B; 
Ex. 2-69C; Ex. 68-K; Ex. 68N; TR 1973 
3066) . A similar provision was contained 
1n the Advisory Committee's recom­
mendations and In Appendix B to the 
proposal. 

The second component of the door 
emission control program concerns rou­
tine cleaning ea.ch coking cycle, i.e. when 
the door ls removed from the oven to be 
pushed. The ha.sic area of dispute on this 
issue Is the requirement for cleaning 
every cycle rather the.n Inspection every 
cycle with clea.ning as necessary <Ex. 
4 l. While there wa.s no dispute as to the 
need for proper door cleaning, the neces­
sity for cleaning each cycle, along with 
other aspects of the emission control pro­
gram, impact on the production sched­
ules that can be set by coke oven oper­
ators <TR 1351, 1484-5). As employee 
representatives testified, door cleaning, 
even where necessary, may be ignored 1n 
order to maintain the production sched­
ule <TR 3118>. Coke oven builders, as 
reported in the Battelle Report, recom­
mend such cleaning before each coking 
cycle <Ex. 2-20>. This procedure is con­
tained In the Memorandum of Under­
standing between U.S. Steel and USWA 
at Clairton <Ex. 2-69Cl and In other 
abatement programs <Ex. 68Bl. 

It should be noted that the require­
ment is for cleaning so as to provide a.n 
effective seal. This language has been 
used In place of the language, in the 
Advis-Ory Committee recommendations 
and the proposal, for a metal-to-metal 
seal. It was generally recognized that 
while metal-to-metal fit is required, the 
seal itself Is effected by the formation 
of a thin layer of tar on the sealing sur­
faces <Ex. 75: TR 3547-8). Therefore, 
cleaning is required to the extent neces­
sary to provide this seal. Cleaning of the 
doors and jambs ls to be done each time 
the door is removed for the oven to be 
pushed. On batteries with accumulated 
amounts of carbon deposits, extensive 
cleaning will be Initially required 
whereas, on batteries that have Insti­
tuted good cleaning practices, little 
cleaning may be necessary <TR 2040-3). 

The third portion of the door emission 
control program ties the other elements 
together by requiring an Inspection sys­
tem and corrective action program. De­
tails, and a discussion of the effectiveness 
of one such program, were provided by 
Mr. Burton on U.S . Steel <TR 1977. 2026­
7) . Similar emission evaluation programs 
are Incorporated in the emission control 
programs of other coke plants <TR 1462; 
Ex. 68B; Ex. 68J). 

The final work practice procedure un­
der coking emissions deals with luted 
doors and defines the applicable criteria 

to prevent emisstons from those doors. 
Consequently, llUch doors are to be luted 
each coking cycle and reluted a.s neces­
sary to control emissions. As with other 
doors, luted doors and door jambs can 
eJso warp or be damaged s.nd require 
a.dJwitment.s, repair, or replacement. <Ex. 
75; Ex. 68J) • and such a program ls re­
quired by the standard. 

The Advisory Committee repart con­
tained a r~mmendatlon that the coal 
mixture, moisture and grtnd be selected 
to minimize reduction In emissions, con­
sistent with efficient operation of the 
plant and the availability of coal. <Ex. 3, 
p, 41). The standard does not Include 
this requirement as the variability 1n the 
avaUablllty of coal makes this Imprac­
tical. Low volatile coals, which would 
generate less emissions, are becoming in­
creasingly scarce. forcin'( operators to 
use lower quality coals for coking. Al­
though the Advisory Committee recom­
mendation does represent sound operat­
ing practice, it constitutes too vague a 
requirement from both the sts•ndpolnt 
of employer compliance and OSHA en­
forcement and is, therefore, not Included. 

The specifics of the previously dis­
cussed work practices are to be written 
up !or each battery to account for bat­
tery variations such as design, age, and 
current opera.ting conditions. The pro­
gram must reflect an intent to comply 
with the standard. 

Buch a written program assures that 
all the elements are considered and can 
be used not only to evaluate the effec­
tiveness of the program but also to train 
employees. For example. In Implement­
ing the cleaning requirement, the written 
program could specify Job assignments, 
cleaning tools and a check-off or report­
ing system for the operating crew de­
pending on the needs of that particular 
pla.nt. 

4. Pushing emission controls. The 
standard places primary emphasis on 
work practices and procedures to reduce 
employee exposure to pushing emissions. 
The pushing process commences at the 
end of the scheduled coking cycle when 
the pusher machine ram Ls Inserted 
through the open oven door, pushing the 
coked coal out of the oven on the coke 
side and Into the quench car or hot car. 
The coke is then transported to the 
quench tower where It Is cooled by water, 
discharged Into the coke wharf and sent 
to the screening station. 

The main source of emissions Is the hot 
coke as It is pushed from the oven on the 
coke side. CoKe side bench employees and 
machine operators are exvosed to these 
emissions. It ls ·difficult to separate out 
employee exposure solely to pushing 
emissions because coke side employees 
are also exposed to door emissions during 
the coking cycle. However, estimates of 
coke side employee exposure Include, for 
example, a range of .08 mg;m• to .43 
mg;m• CTPV for coke side door machine 
operators at Fairfield <Ex. 2-223; Ex. 71 > 
and 0.1 mg/ m' to 3 mg/m' CTPV at sev­
eral Republic Steel Clevele.nd batteries 
<Ex. 74, Item 2> and .40 mg;m• CTPV 
for the same job position at a foundry 
coke plant <Ex. 73A, Table 1> • Quench 
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car operators, who work at a greater dis­
tance from the oven.a and are genenlly 
tn closer proximity to pushing emssstona 
than other emission sources, have gen­
erally lower exp05ures i.e. from no de­
~table U> .37 mg/m" CTPV at Fairfield 
<Ex. 2-223; Ex. 71 > and <O.l mg/m" to 
1.6 mg/in" at Republic CEx. 74, Item 2> 
and 0.6 mg/m' at a foundry plant <Ex. 
73Al. 

While reliable measurements of the 
amount of volatile material in pnshing 
emissions is not available 1n the litera­
ture cEx. 10 l and has not been submitted 
for the record, It IS generally a.greed that 
due to the volatilization of material dur­
J.ng the coking process, the pushing emls­
1>ions contain less volatile matter rEx. 
2-11; Ex. 2-27 l so that employee expo­
sure to BSPI'PM would be less than ex­
posure from other parts of the coking 
process. Therefore, the primary emphasis 
of the standard Is on control during cok­
ing, e.g. proper heating and maintenance 
of the heating system to ensure proper 
coking and the prevention of green 
pushes to the maximum extent possible. 
As detailed below, such procedures should 
be sufticient to control employee expo­
sure in many coke oven operations. How­
ever, there may be some batteries where 
additional pushing emission controls 
ma_y be reqUired by the standard to con­
trol a particularly difficult pushing emis­
sion problem. In addition, pushing emis­
sion controls may be required on existing 
batteries under state and local air pollu­
tion regulations and may be required for 
new batteries by EPA <42 U.S.C. 1857 
et seq.>. 

During the course of this rulemak!ng 
proceeding attention was directed to a 
type of pushing emission control that 
might confUct with the reduction of em­
ployee exposure. This control. the coke­
side shed. Is built so as to capture emis­
sions within the shed and then draw off 
the emissions through a cleaning device 
CEx. 2-2161. It is constructed over the 
coke side bench. thus also requl 11f the 
employees In .that _area to work under the 
shed to perform door cleaning, repair 
and related pushing operations. The 
benefits and disadvantages of the shed 
were discussed by the Advisory Commit­
tee and surveys of employee exposure 
were CO:lducted by NIOSH. EPA, and 
several companies with o~ratlng sheds 
<Ex. 2-67, Ex. 2-93; Ex. 2-124; Ex. 2-167­
168>. The Advisory Committee passed a 
resolution requesting the secretary to 
effect a moratorlwn on the construction 
of sheds until It could be determined that 
their use does not adversely affect em­
ployee exposure. Whlle no such mora­
torium was initiated, It was apparent 
that EPA was concerned with the occu­
pational Impact of the shed and would 
consider an adverse Impact from sheds 
to be cause to revise a particular abate­
ment program CEx. 2-21; Ex. 68-Bl. 

Based on the evidence ava!lable ln the 
record, the coke side shed wlll not reduce 
employee exposure. However, based on 
the sampling data from 2 sheds pre­
aented to the Advisory Committee. there 
la also no stat1st1callt 61gn.lflcant Increase 
In employee exposure (Ex. 2-167-168). 
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Some conc~m. however, hM been ex­
pressed that u.Se of the shed wlll result 
tn lax maintenance practices, thereby 
exposing employees to higher emissions 
than would occur at an unshedded bat­
tery, that the exposure data available 
A.re not sufficle-nt to adequately charac­
terize the full lm;:;act on employees, and 
that a shed may also present additional 
occupational health problems, for ex­
ample increased heat stress <TR 2445-7 >. 
On the other hand, because door e.nd 
pushing emissions are cap tured by the 
shed. exposure on the battery topside 
from the emissions blowing across the 
battery are likely to be reduced <Ex. 2­
124; Ex. 2-61. Vol. n. Based upon the 
foregoing, we cannot say that coke side 
sheds will necessarily increase employee 
exposures . Accoroingly, the final rule 
docs not expressly prohibit their use. 

The final standard, inscifar as it con­
cerns pushing emissions, focuses pri­
marily on work practices to reduce these 
emissions. The r.rst of tbese work prac­
tices requires thnt coal und coke spillage 
be quenched and not shovelled Into a 
heated oven. Spillage results when an' 
oven Is pushed and coke and coal eithl!r 
is dragged back by the pusher ram or 
does not properly land in the quench car 
during the push. Such spillage may be 
sizeable in some plants <TR 3777- 8). 
Both the Advisory Committe11 recommen­
dations and the guidelfnes In the proposal 
included a requirement for hoppers on 
bench level equipment for the spillage, 
and also the work practice of not shovel­
ling the material back Into the oven. 
If any o! this material is not fullv c.oked 
out, i .e. green coke or coal, then upon 
contact with the heated oven, the ma­
terial will volatilize, releasing coke oven 
emissions to the bench level employee. 
and also to topside employees through 
tile open standpipe CTR 813. 2570 : Ex . 
2-221-20 and 20A.>. Based on the testi­
mony In the record, It does not appear 
n ecessary to specify the use of hoppers 
prlmarlly because of retrofit problerr.,,. 
lTR 2332l and the availa bility or altet­
natlve pr~dures such as that used by 
Ford Motor Co. whereby the ccal splllage 
is shoveled from the bench where it is 
picked up by maintenance personnel <TR 
812-813, 3319). Therefore the standard 
merely requires the sp1I!ed coal or coke 
to be quenched as soon as practicable and 
not shovelled back into the oven. 

In adctition to the control of spillage 
emissions, the standard requires a de­
tailed written procedure for the imple­
mentation of a series of work practices 
relating to the control of pushing emis­
sions. The first of these is a routine 
practice of coke oven batteries <TR 1575) 
and was recommended by the Advisory 
Committee, Industry and employee repre­
senlie.tives. It requires that at the end of 
the coking cycle, 1.e. prior to pushing the 
oven, that the oven be dampered off to 
control emissions. When an oven is 
dampered off, the air passage from the 
oven to the collector main is sealed so 
that air does not enter the collector main 
and gas does not leak into the coke oven 
environment. In addition the standpipe 
caps may be raised and charging hole llds 
removed <Ex. 144 TR 1575. 2210. 2'211>. 

Apart from emlss.lon.s from gpUl.age and 
failure to damper off the oven at an ap­
propriate time, pushing emissions pri­
marily result from pushing green coke. 
I.e . that which "emits tllITY vapcrs or 
flammable gases" CEx. 2- 19 > and has a 
hl~h volatile content as discussed pre­
viously, There are three main operating 
variables that affect the amount of green 
coke: temperature. coking time. and heat 
distribution In the oven. CEx. 2- 19 >, The 
standard sets out !o-..r constituents of 
Lhe detailed program on pushing emis­
sion control that are rel11ted to the three 
variables stated above. These are proper 
heating of the coal tor a sufficient time 
period to insure proper coking; preven­
tion of pushing of green coke to the 
maximum extent possible; Inspection, 
adjustment, and correction or heating 
flue temperatures and defective flues; 
and cleaning of heating flues and related 
equlpment at least weekly and after any 
green push. 
. All of these Items were discussed by 

many of the participants and are also 
describt'<i in the material submitted for 
the record <Ex. 2- 19 : TR 1496-7, 2091- 4, 
2476-77. 3072- 73> . Based on the evidence 
in the record, there Is sub.<o.tn.n t lal sup­
port for these four criteria or goals. but 
not sufficient evidence to specify detailed 
procedures unUormly applicable to 
achieve these goals, Therefore. the stand­
ard r equires the employer to develop pro­
cedures for each battery to meet the 
specified criteria. Tue first one requires 
heating for a sufficient period to insure 
proper coking. Both the Advisory Com­
mittee recommendations and the pro­
pasal recommended that coke shall not 
b pushed unless thoroughly "~ed out"'. 
·iven the nature of the coki.rT!f process. 

whkh der>ends on time and temperature, 
there Is, as In any chemical/physical re­
action, a point a.t which no furLher re­
action wlU occur. If the oven has been 
charged properly and the heating system 
provides sufficient heat to the coal mess, 
then U1e coal should be "coked out•· or 
properly coked when the oven 1s sched­
uled to be pushe<i Ex. 2-19 . However. 
where the oven Is over-charged, the coal 
at the top w111 not heat properly. thus 
limiting the completion of the coking re­
action regardless o! the amount of time 
in the oven <Ex. 2- 19>. In addition. Ix> 
the extent that heating fiues are blocked 
or there is damage to the oven brick­
work, which affects the temperature, a 
longer cokh1g time also will not. u::.-ually 
reduce green pushes <Ex. 2- 19> . These 
ovens should be pushed even though not 
thoroughly coked out in order to elimi­
nate the problem for subsequent pushes 
<TR 1498: 2094). 

On the other hand, there are certain 
practices, unrela ved to .the problems dis­
cussed above, tilat result in pushing 
green coke. lL general, these Involve 
pushing with an Insufficient c-0k lng 
schedule, or pushing ahead of the sched­
uled coking time for production purposes 
or employee relier time, or by accident, 
I.e. the oven had been under repair and 
was charged late CTR 2092, 2940-1, 30.37, 
3320>. It ts situations such as these that 
the first criteria 1s designed to control 
without unduly restricting the occBBional 
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need to push an oven with some green 
coke which will never be coked out. 

The second criteria ls intended as a 
corollary to the first criteria for coking 
time to ensure the development of a sys­
tem for preventing green pushes to the 
maximum extent possible as recommend­
ed br USWA <Ex. 144l. Several items 
that could be utilized in such a system 
were discussed by Mr. Bloom of EPA <TR 
1496-97) and Mr. Burton of U.S. Steel, 
Fairfield <TR 2°091-94). While these 
items are not included in the standard, 
they would appear to be examples of ap­
propriate procedures available to em­
ployers under this provision. 

The final criteria relate to the inspec­
tion, repair, adjustment, and cleaning of 
the heating system to prevent green 
pushes by maintaining the necessary 
heat distribution within the ovens. This 
1s particularly a problem with the flues 
at the end of the ovens which are in part 
subject to temperature fluctuation when 
the doors are removed and replaced and 
may become clogged <Ex. 2-19). Contin­
ual checking of the heating system is 
necessary on a routine basis <TR 1575). 
The standard requires a detailed written 
program to cover those areas and to as­
sure that repair and adjustments are 
done as soon as possible and that cleaning 
1s performed on a weekly basis. Both the 
Advisory Committee report and the pro­
posal had similar recommendations al­
though the Committee recommended 
that any repairs be done before the oven 
1s charged again. Since the oven is usual­
ly charged following completion of the 
push, there would be considerable diffi­
culty not only in completing some re­
pairs but also in determining tile exact 
cause of the problem without the oven 
being pushed again under close observa­
tion CTR 2092-4; Ex. 68J). For these 
reasons the standard does not limit ac­
tion to one coking cycle but .rather re­
quires action to be taken as soon as pos­
sible depending on the nature and extent 
of the corrective action necessary. 

5. Maintenance and repair program. 
The · standard requires the employer to 
develop a detailed, written procedure es­
tablishing a maintenance and repair pro­
gram for essential battery components 
relating to the control of coke oven emis­
sions. The necessity for the effective 
functioning of these items, including the 
required work practices, have been dis­
cussed under the individual control sec­
tions. The components covered in the 
maintenance and repair program include 
the offtake system, e.g. standpipes, col­
lector mains, and aspiration system; 
heating system, -e.g. flues, gas lines, and 
nozzles; oven brickwork; and coke oven 
doors, as well as battery machinery and 
other controls. All of these items are con­
sidered necessary and appropriate com­
ponents of a good coke oven emission 
control program and indeed they are also 
necessary to preserve the proper func­
tioning of the battery <TR 1571, 1574, 
1575, 1578, and Ex. 114, App. A, p. 112). 
A sim1lar program for maintenance and 
repair was recommended by the Advi­
sory Committee and also incorporated 
Into the report of the industry members 

of the committee <Ex. 3, Ex. 4l. One es­
sential component of this program is the 
prer.ervation of alignment of the battery, 
bo~ as to charging holes and in relation 
to the larry car, as well as the otrtake 
system. CTR 2167-8). Proper alignment 
reduces the amount of air that may enter 
the oven thus adversely affecting the 
pressure to evacuate the gases and It will 
also minimize coal spillage on the top of 
the battery (TR 1564). Since that mech­
anized or automatic cleaning equipment 
is used to 'clean goosenecks and stand­
pipes, the alignment of these parts of the 
offtake system must be preserved <TR 
1625, 1632). 

An excellent illustration of such a pro­
gram was provided in the testimony of 
Mr. Burto~ of U.S. Steel CTR 2019-20; 
2021, 2027, 208~8> and in the U.S. Steel 
paper on stage charging: The cleaner and 
tighter the aspiration and offtake is, the 
more efficient the aspiration will be." 
This points to the need for a definite, 
continuing program of cleaning i.nd 
maintenance. These items were identi­
fied and set up on a definite maintenance 
cycle, with assigned responsibility. Every 
effort is made to continue this effective 
maintenance <Ex. 41A, p. 5l. 

Apart from the maintenance and re­
pair program for the previously discussed 
components, th~ standard also requires 
maintenance of the regulated area in a 
neat, orderly condition, free of coke and 
coal spillage and debris. This provision 
is designed to prevent not only hazards 
to employees such as tripping, slipping, 
or injury from the derailing of battery 
equipment, but also to prevent exposure 
to emissions caused by coal spillage that 
may create exposure to coke oven emis­
sions <Tr. 2090-1, 3524-5: Ex. 66Fl. 

The final provision in this section 
specifies the timing for the institution 
of the necessary repairs. It requires that 
repairs shall be instituted as soon as pos­
sible. This is based on evidence in the 
record which indicated that there is no 
set timefrair.~ applicable to these re­
pairs but rather, because some repairs 
may require replacement or rebuilding of 
battery components over a substantial 
period of time <TR 1571, 1574-5, 2326-7). 
However, since any delay in the imple­
mentation of these repairs can affect em­
ployee exposure to coke oven emissions, 
e.g. leaks from standpipes, chuck doors, 
or oven brickwork, the standard requires 
that temporary repair measures be In­
stituted prior to charging the oven for 
the next coking cycle. Examples of the 
types of repairs contemplated by this 
section are luting, sealing, or welding of 
offtake equipment leaks, or installation 
of chuck door gaskets <TR 1577; 2085-6; 
2933). While industry representatives 
generally stated that immediate repairs 
are not possible, that factor must be bal­
anced against the risk of continued em­
ployee exposure in setting a timeframe 
for control of these emissions. Therefore, 
while acknowledging that permanent re­
pairs may not be capable of immediate 
implementation, the standard requires 
both temporary and permanent repairs 
to be performed as soon as possible. 

One of the key components of this 
standard is the specification of a program 

of detailed work practices, ml!.intenanoe 
and repair activities·. While one or more 
of these items have been instituted on a 
large nwnber of coke oven be.tier1es, It is 
apparent that implementation has to 
date been far from effective In reducing 
employee exposure. While part or the 
reason for such deficiency is the failure 
to establish these requirements on a 
routine basis, another important reason 
is that they are highly dependent upon 
the personnel available to perform the 
activities. It is apparent that, given the 
state of the e.rt in controlling coke oven 
emissions from existing batteries. and w 
some extent new batteries, there will con­
tinue to be heavy reliance on work prac­
tice controls. This may necessitate the 
use of additional personnel to ensure 
that the benefits of reduced colre o\•eri 
exposure can be attained. A capsule sum­
mary of the philosophical and practical 
considerations of this Issue was presented 
by Mr. Smith of the USWA <TR 3698­
3702) in his comparison of the need to 
improve the U.S. Steel Clairton batteries 
with the results at the U.S. Steel Fair­
field batteries. The conclusion of both 
the company and union personnel was 
that additional personnel were essential 
to the effective implementation of the 
imnrovement program at Clairton lEx. 
2-69Cl. 

The importance of this point is ap­
parent in contrasting the amount of at­
tention paid to work practice control at 
U.S. Steel, Fairfield with that at other 
plants. The emission control program 
required additional topside. bench level, 
and maintenance personnel to perform 
the operating and cleaning procedures. 
They were used either on a temporary 
or permanent basis depending on the 
nature and extent of the problem <TR 
2095-2098). The efficacy of these pro­
grams is described in Mr. Burton's testi­
mony CEx. TR 1971-2) as well as in the 
testimony of the USWA representatives 
from that plant <TR 3046, 3060: Ex. 
69A>. Similar efforts at other plants have 
also led to imnrovement <TR 3179 80l. 
In order to implement many of the neces­
sarv requirements of this st~ndflrd ac\­
ditional personnel may be needed, for 
cxamT"Jle. during insnection anrl rle~nln~ 
of the goosenecks and standpipes every 
coking cvcle <TR 2921-2). relutlng oven 
doors mx. 68J> , or cleaning of doors 
and jambs CTR 3113-4, 3193). 

A requirement for ad'equate manpower 
does not appear in the standard . How­
ever, OSHA believes that the need for an 
adequate number of personnel is imnli­
cit in the engineering and work practice 
control requirements. For all the required 
work practices to be performed, the em­
ployer must have enough personnel, or 
the work practices cannot be performed 
and a citation can result. It would seem 
to be impossible to determine now what 
size workforce will be "adequate" for 
each coke battery and specify this in a 
standard. OSHA agrees with the philos­
ophy of those who support this require­
ment, and as has been demonstre.ted at 
U.S. Steel'>" Fairfield Works, increases in 
crew size may, indeed, be necessary. An 
employer may be cited by OSHA for 
failure to carry out necessary work 
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practices, this may or may not be the re­
mlt of inadequate crew size. 

An Issue that bas been raised durtng 
this rulemaktng proceedtng 1s that the 
number of personnel that may be re­
quired to maintain coke battery equip­
ment and perform necessary work prac­
tices, would result In a larfier population 
at risk from exposure. While this may be 
true, OSHA believes with the decrease 
ln emission levels that will result from 
the additional engineering controls and 
work practices will substantially decrease 
the risk from exposure. Although the 
population at risk will Increase, the 
amount of risk will decrease. In light of 
the experience to date, such as Fair­
field, in reducing emission levels at coke 
ovens some Increase in the number of 
personnel seems likely. However, failure 
to mandate the required work practices 
would 1nev1t&bly perpetuate the high 
risk to employees because the engineer­
ing controls alone would be Ineffective. 
Accordingly, OSHA believes the benefits 
which will ultimately be derived from a 
vigorous control program exceed the 
risks from exposure to the reduced 
emission levels especially In light of the 
present risk from exposure to the high 
emission levels on many batteries. 

6. Filtered air equipment. The stand­
ard requires that the cabs of the larry 
car, pusher machine, door machine and 
quench car, and stand-by pulpits on the 
topside, screening station, and at the 
wharf, be equipped with a positive-pres­
sure, filtered air supply. 

These installations are Intended to re­
duce employee exposure to coke oven 
emissions by isolating the employee 
rather than by eliminating the emis­
sions at their source. This type of con­
trol ts acceptable Industrial hygiene 
practice when It ls not possible to elimi­
nate emissions at their source. Air fll­
tra tlon systems have been tested and In­
stalled at several plants. Tests con­
ducted under NIOSH contract on a larry 
cir serving a 79-oven coke battery dem­
onstrated the effectiveness of a filtration 
system In removing multiple contami­
nants from the Air <Ex. 2-37Jl. The sys­
tem filtered carbon monoxide <CO>: 
total hydrocarbons: total sulfur: meas­
ured as sulfur dioxide <S 2): total par­
ticulates, and nitrogen oxide and dioxide 
CNO/N02l. Concentrations of coal t.a.r 
pitch volatiles <benzen-soluble fraction) 
<CTPVl were reduced from an outside 
concentratton of 1.89 mg/m' to 0.28 mg/ 
m' and from 1.00 mg/m' to 0.17 mg;m•. 
These pairs of measurements demon­
strate reductions of over 80% by the use 
of filtered a.Ir equipment. Other control 
measures which may have ·been in use 
at this plant were not given in the re­
port <Ex. 2-37Jl. In Its presentation to 
the Advisory Committee, AISI provided 
"before and after" sampling data for 
several coke plants on which various con­
trols had been Installed <Ex. 2-146). On 
one battery, described as being 22 years 
old, with a single collector main, the 
larry car operator's CTPV exposure av­
eraged 3.75 mg/m'. After Installation of 
new charging hole rings and lids, auto­
matic lldli!ters, improved drop sleeves, 
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steam upfratfon, lllAllual eequentia.l 
charging and a ftltered air system for the 
larry car cab, the operator's average ex­
posure dropped to 1.21 mg/m1 

• ThJs la 
still well above the permissible exposure 
limit but represents a 67% reduction ln 
exposure. Additional controls could pre­
sumably reduce exposure even further. 
The high concentrations of CTPV at 
this plant are probably due to problems 
other than inefiiclency of the filtered air 
system. 

At U.S. Steel's Fairfield Works, con­
centrations of CTPV ln the larry car cab 
averaged 0.26 mg;m• on Battery No. 6 
and 0.45 mg;m' on Battery No. 6 <Ex. 
2-223). No filtered air systems are In 
use at this plant. The generally low ex­
posure levels at this plant have been 
credited, as previously discussed, to care­
ful attention to proper work practices 
and procedures as well as engineering 
controls. Supplementation of these pro­
cedures with filtered air, OSHA believes, 
would reduce exposures even further. A 
reduction of 67 % , as reported by AISI, 
would give average exposures of .08 
mg;m• and 0.15 mg/ m' in the la.rry car 
cabs. Bim1lar reductions could be ex­
pected at other work stations such as 
door machine, quench car, and topside 
<11dman>. 

AISI submitted data on a 22 year old, 
double collector main battery <Ex. 2-146) 
with an air-conditioned topside pulpit. 
The lidmen's average CTPV expcsure 
was 1.35 mg/m'. Stage charging had 
not yet been Implemented at this bat­
tery at the time the samples were taken. 

Filtration alone cannot be expected to 
reduce concentrations below the per­
missible exposute limit. Bethlehem Steel 
Corporation undertook a pilot study at 
its Johnstown. Pa. coke plant to develop 
air filtration and air conditioning sys­
tems for equipment cabs and lunchrooms 
<Ex. 2-93: TR 2449) . The sampling data 
from the Jarry car cab showed an aver­
age CTPV concentration o! 0.10 mg/ m' 
Inside tl:)e cab and 0.64 mg/ m' outside. 
In addition to the filtered a.Ir supply, 
the battery was equipped with sequen­
tial charging, a jumper pipe, steam iu;­

piration, Improved drop sleeves and door 
cleaning and maintenance. Because of 
the necessity to leave the cab during 
normal operation, the larry car opera­
tor's average CTPV exposure was 0.38 
mg/m'. Exposure prior to installation 
of controls was 4.0 mg/ m'. Bethlehem 
reported that use of all of the above 
mentioned controls reduced exposures 
to 1/30th of those before the controls 
were Installed. Filtered air reportedly 
was responsible for reducing exposures 
to 1/ 6 the previous levels <Ex. 2-93, TR 
2450). 

Problems with filtered air systems have 
been identified although the technology 
is proven. OSHA finds that these sys­
tems are feasible on most batteries <Ex. 
2-174, p. 80 ; Ex. 149, p. 153> . The effec­
tiveness of filtered air systems may be 
diminished in cases where the employee 
continually moves in and out of the cab 
during the performance o! his or her 
duties <TR 1571: Ex. 149, p . 153 >. Open 
cabs on some equipment would be di.tn­

cw\ to enclose CTR 1570>. John Mun­
aon of U.S. BteeL a member ot the Ad­
visory Committee. recommended that 
tlltered air with controlled temperature 
be provided for topside <Ex. t.e. larry 
car cab.s, Udmen's shelters> and lunch 
areas <2-174, p. 80; Ex. 2-163'>. AISI 
representative, Richard Phelps, agreed 
that installation was genera.Uy feasible 
on pusher machines, quench cars and 
stand-by pulpits tTR 1634-5>. The en­
gineering problems of insta.lling filtered 
air systems on Jarry cars are not Insur­
mountable <·TR 815-6). 

An employee of Bethlehem Steel testi­
fied that controlled temperature filtered 
air systems are in use on a.II Jarry cars. 
pusher machines, and topside stand-by 
sheds at the two coke plants in Johns­
town. These installations work well, 
with apparently minimal maintenance 
problems <TR 2900-11 >. Air filtration 
systems a.re now included In plans for 
all of Bet.hlehem's plants <TR 2475). 
Air conditioned Jarry cars are also being 
used successfully at U.S. Steel's Clairton 
Works <TR 3141-2\ . 

In addition to filtration, OSHA be­
lieves that temperature controls will 
make the environment in the enclosure 
more pleasant, thus encouraging proper 
use (e.g. keeping cab doors closed>. It 
may also make the enclosed cab seem 
less confining. Without temperature 
controls, the positive pressure filtration 
system would blow hot air In the summer 
and cold air 1n the winter which would 
make working in the enclosed cab O" 
staying ln the stand-by pulpit lntoler 
able, thereby defeating Its purpose. 

Filtered air with temperature controls 
was recommended by the Advisory Com­
mittee for all equipment cabs, stand-by 
pulpits for topside, the wharf, screening 
station, and lunch areas. The NIOSH 
criteria document recommends positive 
pressure filtered air supply for pusher 
cabs, Jarry car cabs, door machine cabs, 
quench car cabs, and topside stand-by 
pulpits for lidmen. No mention ls made 
of such equipment for the wharf or 
screening station. As discussed in the sec­
tion on regulated areas, the wharf and 
screening station were included In the 
''side-oven" job classification in the 
steelworkers mortality studies <2-105, p. 
106) and excess morbidity and mortality 
has been demonstrated in that category 
<2-14). Coke oven emissions are present 
in these work areas <TR 3374-5). 

7. New and rehabilitated batteries. 
One of the most significant issues before 
OSHA 1s how to treat new or rehabili­
tated batteries. In this regard , it should 
be noted that AISI indicated that 67% 
of the blast furnace coke batteiies in the 
U.S. were constructed prior to 1955, 
which represents 45 % of the total coke­
making capacity <Ex. 2-146). Similar 
percentages appb· to foundry coke plants 
<Ex. 73>. The lJSWA indicated that 43% 
of the coke ovens currently operating in 
the U.S. are 25 years old or older CTR 
3502, Ex. 63-A, Lis t 3>. The ave!'age use­
ful life of a battery is in the 25-35 year 
range <Ex. 6A-14> . Based upon these 
data, it is clear that a considerable por­
tion of present coke-making capacity 
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·will: need to be 'l'eillaoed in the relatively 
near future. This new construction pre­
senm au excellent apportuniw to tncor­
porn.te engineering controls that are 
.feasible on new or rehabilitated batteries 
bli.t may not be feasible on existing 
ba,teries. 

Since the feasibility problems related 
·to implementing the .latest control tech­
nology, such as automatic lid lifters, au­
tomatic door and jamb cleaners and dou­
ble collector ma1ns <except for ptpellne 
charging) , can be designed out in the 
planning and construction of a new or 
rehabilitated battery, the Agency fully 
expects new or rehabilitated batteries t'.> 
more easily reach the permissible ex­
posure limJt, through engineering and 
work practice controls alone, than exist­
ing batteries. 

Accordingly, the standard requires that 
new or rehe.btllta.ted batteries use the 
best available engineering and work 
practice controls to comply with para­
graph (fl . The standard-does not specify 
the controls which must be used. How­
ever, OSHA believes that the controls re­
quired for existing batteries constitute 
the belft available technology e.s Of pro­
mulgation of the standard. AB control 
'l:lchnology improves, the standard con­
temple.t.es that new and rehabilitated 
batteries •be equipped with such cont;rols 
in order to comply with paragraph <fl . 
It should be noted that best ave.Hable 
technology is not limited to commercially 
available technology. Rather, it is In­
tended to include any effeotive tech­
nology ·which Is available to the em­
ployer. By utilizing this approach, OSHA 
believes that technology will not be fro­
zen and emploYB9 ·health will be 
benefttted. 

The Advisory Committee recommended 
that automatic door and jamb cleaners, 
au'-l'matic lid lifters. filtered air equip­
mf.•:.t cabs and topside standby pulpits. 
g,,._)f .~necks that can accommodate auto­
mto.1.1c clcan1ng equipment, remote-con­
t r , 'lt"<l dampering-o.tr systems, and dou­
l.11 collector mains or an enclosed charg­
J-.g i;ystem, be mandatory for all new 
£, - j rehabilitated batteries. OSHA, as 
discussed earlier, has required filtered 
air systems for existing batteries. This 
type of equipment can contribute greatly 
to substantial reductions in employee ex­
posure and, ·wherever feasible, should be 
inStalled. 

The participants are·in agreement that 
remote-controlled dampertng-oft' sys­
tems have not been shown to be feasible. 
Such equipment has only been installed 
in larry ca.rs at two plants (Ex. 144, App. 
A, p. 18). These devices, actuated by the 
larry car operator, consist of an hy­
draulic cylinder system attached to a bar 
whieh engages and either lifts or lowers 
the damper arm. Operation of this sys­
tem requires near-perfect alignment of 
standpipes and goosenecks. This align­
ment is dtmcult to maintain, especially as 
a battery ages. Once a battery has begun 
to .distort, it is very dtmcult to bring the 
battery back into alignment. Although 
misalignment can be minimized, it is 
presently :dl.Hlcult, If not impossible to 
keep a battery in a condition where re­

mOte controlled dampertng-off BYBtems 
t:0Uld be UBed CTR 1~). 

The problelnll of alignment also are 
invol~d in the operation or automatic 
gooseneck cleaners as dlscUBSed previous­
ly. The Advisory Committee recom­
mended that new and rehabilitated coke 
batteries be required to have goosenecks 
which can accommodate automatic 
cleaning equipment. Although there has 
been discussion of automatic gooseneck 
cleaners, there is no information in the 
record as to what special design oi go06e­
neck may be required to accommodate 
such devices. The success of gooseneck 
cleaners does depend on the gooseneck. 
design CEx. 2-163, Ex. 2-220) ; but stand­
pipe alignment Is also critical, so al­
though the goosenecks may accommo­
date aut.ematic cleaners, over time such 
cleaners 'may lose their effeotlveness. 
OSHA does not believe that automatic 
gooseneck cleaners should be required to 
the exclusion of other non-manual meth­
ods, such as meclJ,anical cleaners, since 
the automatic type o!fer no special ad­
vantage and, in the long run, may prove 
less effective. 

Automatic 'lid lifters are mechanical 
devices which remove and replace charg­
ing hole lids eliminating this task from 
the lidman's duties. This removes the 
lidman from exposure which is repohed 
to be greatest dttring relidding <Ex. 2-63, 
p. 12; Ex. 21-121, p. 332). The automatic 
lid lifters can rotate the lid and effect 
a seal <Ex. 2-120, p. 24; Ex. 2-196), elim­
inating the need for the lidman to stand 
over ~n open or partially open charging 
hole. These devices have not been de­
veloped to the point where they can gen­
erally be retrofitted <Ex. 2-121, p . 86; 
Ex. 2-163; TR 2212-3, 2329-30, 2471, 
3508-9> . Problems exist with the added 
weight <e.g. TR 1566, 2329-30) and 
clearance <TR .1566). Two attempts to 
retrofit automatic lid lifters were un­
successful• <Ex. 2-151, p. 120-ll. <2-151, 
p. 120-ll. Only one plant has success­
fully retrofitted automatic lid lifters CTR 
3509). 

OSHA recognizes that problems exist 
with the operation of ·automatic lid lift­
ers. Although they may be effective for 
removal and replacement of lids, me­
chanical problems do exist <e.g. TR 
2284>. Also, currently used lid lifters have 
dimculty removing lids which have been 
sealed with a slurry, forcing operators to 
seal lids with loose coal dust CEx. 68-2). 
OSHA believes, however, that these prob­
lems can be solved by altered lid lifter 
designs or a differently formulated 
slurry. Although automatic lid lifters 
have not eliminated the need for the 
lidman they can remove this employee 
from a point of substantial exposure. 

Automatic door ·and jamb cleaners 
have also been successfUl at reducing em­
ployee exp<>sures. This refers prlmartiy 
to the mechanical scraper-type cleaners 
<Ex. 66F 1, Ex. 66H-l) although not 
to the exclusioq of other automatic de­
vioes, such es high pressure water sys­
tems. which will be discussed later. Auto­
matic door and Jamb cleaners are pres­
ently being installed o~ almost all new 
ovens being built in the U.S. (Ex. 2--163; 

Ex. 145, Attachment 1) . These devices 
have not eliminated the need for some 
manUBJ. cleaning <Ex. 2-19> especially In 
the comers <Ex. 66H-2) . However, it ts 
difficUlt to clean the entire door by hand 
(Ex. TR 1648), particularly on tall f6 
meterl ovens. Two installations with t a li 
batteries, visited by OSHA personnel had 
automatic door and ja.mb cleaners <Ex. 
-66 F-3, Ex. 66 H-2l. Automatic door and 
jamb cleaners can effectively remove 
major build-ups of heavy tar, sludge and 
carbon <Ex. 2-19, p. 72>. Therefore, auto­
me.tic door and jamb cleaners can reduce 
exposures of employees whose duties in­
clude cleaning of doors and jambs. The 
manual touch-up that may be necessary 
would require that the employee be ex­
posed to the emissions for less time and 
to smaller a.mounts. 

There haS also been extensive1 discus­
sion of the use of high pressure water 
systems <HPWl for cleaning doors. The 
use of HPW for the cleaning of doors is 
not generally a routine practice but 
rather is in individual cases being tested 
to supplement existing door cleanl!l.i:' 
programs <Ex. 2-69 C, TR 1438). HPW 
is effective in the stripping of carbon and 
other build-ups from steel parts <Ex. 
2-19, p. 74>. Republic Steel testified that 
there was only one HPW for cleaning 
doors in operation and it was not as ef­
fective as manual cleaning CTR 2171J. 
USWA reported HPW was in use at the 
Btelco plant at Hamilton, Ontario <Ex. 
144, App. A, p. 79> e.nd that its use was 
beginning in the U.S. CTR 3539-40>. 

Questions have been raised concern­
ing possible safety hazards from HPW. 
First, there is the danger of the water 
spray itself. The water pressure of these 
units is approximately 6000 paunds per 
square inch CTR 3629). This pressure 
can kill a per~on struck by the blast of 
water (TR 1437, 2473>. Additionally, the 
problem of the we.ter freezing on the 
bench area in cold weather was men­
tioned CTR 849, 2171). Bernard Bloom 
or EPA, In response to a ques'don, noted 
that HPW cleaning of carbon, performed 
by the Heist Corporation at U.S. Steel's 
Clairton Works, operates twelve months 
a year CTR 1437-8). It was not stated 
whether this involved cleaning of coke 
oven doors however, Bethlehem Steel re­
ported that contracting firms do perfonn 
HPW cleaning of coke oven doors CTR 
2473). The report to AISI by Battelle 
Columbus Laboratories (Ex. 2-19> con­
sidered HPW as a. very effective means 
of door cleaning with the added advan­
tage of not distorting or scarring the 
surfaces cleaned as might occur with 
scrapers <Ex. 2-19, p. 74). 

Coke plant operators feel, however, 
that HPW for door cleaninit is still ex­
perimental CTR · 2473, 2646>. It WF.s 
stated that HPW for cle~ntng coke oven 
doors is technology under development 
that renuires sper.iallzed equipment and 
a rede1:limed door ltntng (TR 2473·>. To 
dJite. HPW has not be~n used to clean 
door jambs CTR 2171, 2473, 3540). HPW 
for cleaning doors can be a etation&ry 
installation and doors can ·be brought to 
the station for Cleaning Jamm, on the 
other hand, it would have to be a mobile 
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system which has ~ot been perfected 
<TR 3540>. 

The record Is mixed on the subJect of 
HPW. It has been tenned experlmental. 
yet there a.re apparently private contrac­
tors regularly performing HPW cleaning. 

It Is clear that such equipment cannot 
generally be retrofitted on existing bat­
teries CTR. 23312. 2474). It would appear 
feasible however, to Install HPW for 
cleatung coke oven doors on new bat­
teries, and Is considered efl'ecttve. HPW 
has not been developed for cleaning doo:.: 
jambs. The uncertainty in the recor:l 
does not permit OSHA to specifically re­
quire HPW on new batteries although It 
can be a useful part of a program of 
maintenance and cleaning to prevent 
door emissions. 

OSHA toes not view jumper pipes as 
being· the best technology for new bat~ 
terte.s or for most rehabill tated batteries. 
The need tor double dra!tJng during 
charging has been discussed. The two 
principal methods for accomplishing this 
are either double collector mains or a 
single conec'tor main and a jumper pipe. 
Double collector mains are a more effec­
tive means of aspiration than jumper 
pipes <Ex. 261, p. 13; Ex. 2-220) . Double 
collector mains greatly reduce the pos­
61b11ity of emissions caused by tunnel 
head blockage during charging <Ex, 2­
120. p, 22) . Although effective on single 
me.In batteries , jumper pipes have a 
variety of maintenance and malfunction 
problems that are eliminated by use of 
double mains <Ex. 2-220). Double col­
lector mains are a permanent Installa­
tion and the posslbll1ty of human error 
which Is present In the use of a jumper 
pipe is minimized <TR 3678l. rt Is estl­
mnl.P.d that only 20 per cent of existing 
single main batteries could be retro­
flttec.J with a second main <Ex. 2-61, p. 
14 l . making use of jumper pipes neces­
sary. New batteries can be constructed 
with two collector mains, however. OSHA 
recognizes that Installation of a second 
collector main on some rehabilitated bat­
teries may be Infeasible due to space 
llrnlto.tlons or other dHllcultles. The Ad­
visory Committee, recognizing that the 
retrofitting of a second collector main Is 
not generally feasible on existing bat­
teries. recommended that double mains 
be required on new and rehabilitated bat­
teries 'using conventional charging sys­
tems <Ex. 3, p. 38). 

Alternatives to Jarry car charging are 
enclosed systems which charge the ovens 
by means of pipelines or a conveyor. 
There are presently five pipeline charged 
batteries in operation In the U.S. Pipe­
line charging is a method for controlllng 
charging emissions which Is applicable 
to new Cbke ovens (Ex. 2-146) . This sys­
tem has been described under ''Charg­
ing". Plpe]!ne charging apparently can­
not be retrofitted on existing batteries 
<Ex. 2-220) . As has been previously dis­
cussed, problems do presently exist 1n tre 
operation of pipeline charging, however, 
these problems are not considered insur­
mountable and pipeline charging can be 
operated In an emlssl.on-free manner 
<TR 1S61>. The Advisory Committee rec­
ommended pipeline charging as an alter­
native to oonventlonal charging w1tb 
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double collector matns for new and reha­
bilitated batteries CEx. 3, p. 38). As part 
of OSHA's desire to have new and reha­
bllltated batteries constructed with the 
most advanced engineering controls to 
reduce et:Qployee exposure to coke oven 

· emissions. such batteries may utilize ef­
fective plpel1ne or other enclosed charg­
ing systems. The standard defines a re­
habilitated battery as one which receives 
a major overhaul, rebuilding, renovation 
or restoration. Whether a battery Is 
viewed as an existing battery -or a new 
or rehabilitated battery will. of course, 
depend upon the facts. Certainly a bat­
tery which Is rebuilt from the ground or 
from the pad up will be viewed as a re­
habilitated battery. On the other hand. 
routine major repairs will not be viewed 
as rehabillta~lon. The Intent of the 
standard ls to require that employers 
who Invest substantial resources to make 
a battenr more productive or profitable, 
also utilize the best technology to make 
the battery safer and more healthful for 
employees, In the same process. 

8. Emergencies. The standard re­
quires that no charging take place where 
an emergency <I.e., a massive release of 
coke oven emissions) occurs until the 
ca.use of the emergency is properly re­
paired, unless the employer can establish 
that the cause of the emergency cannot 
be determined unless the oven ,is again 
charged. The proposal did not contain 
such a requirement. al though the Advi­
sory Committee recommended that no 
charging be permitted until the cause of 
certain leaks is repaired. 

Obviously, there are inevitable minor 
leaks which occur on the oven. OSHA 
believes that all such repairs should be 
made as soon as possible, but not nec­
essa.rt.Jy before charging takes place. 
ThJs Is not to say that employers can or 
should ignore or treat minor leaks 
lightly. Indeed, one of the principal rea­
sons for Falrfleld's success In dramatl­
ca.Jly reducing exi;iwures Is the atten­
tion focused upon all leaks, including 
mJnor ones. On the other hand, there a.re 
defect.s wWch result In massive releases 
of coke oven emlssl'ons. For example. 1! 
a standpipe burst.s, the aspiration system 
falls. or the heating flue Is defectlv.e, 
causing a green push. a mass.ive release 
of coke oven e.II11ssloos will occur. In 
these circumstances, the sta.ndard pro­
hibits further charging until necessary 
repairs a.re made. It should be noted that 
occa.slonally the only way to determine 
the cause of a defect Is to charge the 
oven. and Bllalyze the cause of the prob­
lem. In this limited circumstance, the 
standard permtts charging. 

9. Written plans for compliance. In 
order to Insure compliance with this 
standard. employers are required to es­
tablish a.nd implement two written pro­
grams. First. a written program must be 
drafted which describes, In d~tall. cur­
rent operating procedures as well as pro­
jected engineering controls and work 
practices, specifically delineated In the 
standard, which will reduce employee ex­
posures to or below the perml.Sslble ex­
posure limit. Such a written program will 
set forth .i:pecUl.c time frames by wt.lch 

the engineering controls and workprac­
ttces will be In place. If the employer 
has Implemented all required controlll 
and practices within specified time 
frames, and permissible exposure limits 
are nonetheless exceeded, then the stand­
ard requires the formulation aud Imple­
mentation of a second written program­
compell!ng the employer to utilize any 
existing technology and to develop new 
technology necessary to achieve full com­
pliance with the standard. 

OSHA derives legal support for a tech­
nology-forcing standard from the rul­
ings of the Courts of Appeals <See e.g., 
Society of Plastics Industry v. U.S. De­
partment of Labor. 509 F . 2d 301 CC.A. 2, 
1975> cert. denied: AF~IO v. Brennan, 
530 F . 2d 109, 121-122 CC.A. 3, 1975l. 
Moreover, the coke oven emissions stand­
ard marks the first attempt by the Secre­
tary to combine the specificity of a stand­
ard which particularizes required engi­
neering controls and work practices with 
the flexlblilty which permits employers 
to tailor their written programs to the 
exigencies of their batteries. In addition, 
the specificity of the final standard finds 
further support In section 6<b> <7> of the 
Act which states In pertinent part: 
"Where appropriate, such standard shall 
also prescribe suitable protective equip­
ment and control or technological proce­
dures to be used In connection with such 
hazards • • •" (Emphasis added.> Fur­
thermore, a standard which specifies a 
compendium of required controls and 
practices is promulgated In cognizance of 
similar plans which have been developed 
In the context of litigation <Ex. 68J; 
68Kl. Nevertheless, although these 
agreements .marked an Important flrst 
step under the former general, non­
specific CTPV standard, they further un­
derscore the necessity for a uniform 
standard of compliance which directs 
employers to ,specific abatement pro­
grams and allows the Secretary more 
easily to monitor an employer's progress 
in achieving full compliance. 

Another Issue for discussion under thl6 
section Involves the efficacy of OSHA's 
enforcement procedures In Insuring uni­
form compUance with the requirements 
of this standard. The Advisory Commit­
tee recommended a procedure. apart 
from the citation mechanJsm, for OSHA 
review and approval o! an employer's 
written plans. The agency has deter­
mined that the alternative compllance 
strategy described below will more ade­
quately Insure uniform compliance, es­
pecia11y within the context of limited 
OSHA resources which preclude the ad­
vance approval of all abatement plans. 

Thus, 'as detailed In OSHA's Industrial 
Hygiene Manual, citations will be Issued 
for the failure to comply with the re­
quirements of the standard. The citation 
wlU set !ortb "standard a11eged violation 
elements" <SAVE> Including specific 
time frames by which the cited employer 
must come Into Initial <development of 
a plan). intermediate <hiring an expert 
consultant, ordering requisite materials, 
etc.> a.nd final compliance rspeclflc con­
trols In place>. During the course of Im­
plementation, OSHA will periodically 
monitor the employer's progress In order 
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to tm.'rul'e compliance with the element.8 
of th•) citation. Further appropriate en­
forc.iment action wtll be taken If the per­
m.1.ssitle limit is still exceeded and the 
employer fails to develop and Implement 
a technology-forcing program. 

The Department is cognizant of the 
concerns of the unions a.nd the Advisory 
Committee that the Implementation of 
this standard through the traditional en­
forcement mechanism may lead to its 
inconsistent application by OSHA :field 
staff. We would offer several responses. 
First, such variegated interpretation 
would not be obviated by any pre-cita­
tion plan approval process. Indeed, the 
same personnel would be reviewing the 
plan's efficacy regardless of the enforce­
ment or pre-enforcement context in 
which it was presented. Second, OSHA 
simply does not have the resources in 
sufficient numbers to re\iew every coke 
oven plan requlred by this standard. 
Rather, the agency must rely on the de­
terrence achieved through periodic gen­
eral Inspections and the intensive review 
and monitoring which wm follow such 
inspections. Third, In the implementa­
tion of this standard, field personnel will 
be advised by a Technical Advisory Unit 

.. sed In the National offiee which will 
g>\ther all coke oven information and co­
ord.'.nate all coke oven citation and set­
tlerr.::nt poltcy. 

Finally, a difficult compliance :ssue 
presented by 'the promulgation of the 
new standard Involves Its relationship, 
wl-:.hln the context of enforcement, to the 
employer's legal obligations under the 
prtor standard (29 CFR 1910.1000, 1002). 
The present standard, at paragraph 
(f) (1) m requires the 'implementation 
of specific engineering controls and work · 
practices at the earliest possible time but 
rio later than .January 20, 1980. To this 
e: d, employers are presently required to 
i.• • . .o:lo;:. written proE(rams and to imple­
..r. t specific controls. However, the 

.. ,~Y recognizes that employers had a 
,. · · o'J1igatlon under the prior stand­
·1 to reduce coke oven emission expo­

'!> b:: means of feasible engineering 
.. · .idmlnistrative controls. It is not the 

:1-: tPtlon of the agency, ~hrough the pro­
muii;;atlon of this standar:l, to vitiate the 
legal requirements under the old stand­
ard. Rather, OSHA views the two stand­
ards as representing continuum of en­
forceable obligations which have been 
crystallized in the standard's promulga­
tion. 

More specifically, in evaluating 
whether the employer has instituted con­
trols at the earliest possible time, OSHA 
compliance personnel would consider not 
only the employer's performance under 
the new standard but also his prior obli­
gations under its predecessor. It is 
OSHA's view that recalcitrant employers 
who have implemented only a few or no 
controls or work practices under the prior 
CTPV standard should not benefit from 
a newly extended time frame established 
under the new standard. Rather, cog­
nizant of their prior legal obligations, 
such employers would be subject to cita­
tion under the new standard for failure 

to implement controls at the earliest pos­
sible time. 

fGl Respiratory protection. The stand­
ard requires that respirators be used to 
achieve compliance "With the permissible 
exposure limit only during the time pe­
riod necessary to install or implement 
feasible engineering and work practice 
controls, In work operations in which 
such controls are not technically feasible 
or are not yet sufficient to reduce expo­
sure to the permissible limit, or in haz­
ardous operations or emergencies. These 
restrictions on the use of respirators are 
consistent with the requirements of 29 
CFR 1910.lOOO<el and with good indus­
trial hygiene practice rnx. 2-121, p. 489; 
TR 400, 888). Respirators are to be con­
sidered secondary to the objective of pre­
venting contamination of the CC'ke oven 
environment CTR 400, 863). Proper facial 
fit is essential, but, due to variations In 
individual facial dimensions, such fit is 
difficult to maintain CEx. 2-18, 2-150)·. 
Coke oven work is strenuous and the in­
creased breathing resistance of the res­
pirator reduces their acceptability <2­
121, p. 245; TR 864). Heat stress also 
limits the wearabllity of respirators at 
coke ovens <TR 398). Safety problems 
presented by respirators must be con­
sidered. Respirators limit vision (2-18> ; 
this can be significant on a coke battery 
where numerous mechanical hazards 
exist and the employee's ability to see 
is important. Speech is also limited. Voice 
transmission through a respirator can be 
difficult, annoying, and fatiguing. Move­
ment of the jaw in speaking may cause 
leakage (2-18). Communication may 
make the difference between a safe, effi­
cient operation and confusion and panic, 
especially in difficult and dangerous jobs 
(2150). Skin irritation can result from 
wearing a respirator in hot weather, such 
irritation can cause considerable distress 
and disrupt work schedules <2150J. 

It is clear that respirators cannot be 
considered as the primary means of em­
ployee health protection. We have care­
fully considered all these problems and 
have nonetheless concluded that if the 
PEL is exceeded then employees must use 
the respirators provided. 

OSHA recognizes that respirator use 
does have a role in worker protection 
<TR 143; 399400). This is especially true 
for maintenance procedures and jobs 
such of Ildman CTR 887, 2850). The goal 
of the standard is the control of emis­
sions at the source which would eliminate 
the n eed for respirators . However since 
it is apparent that respirators ~ay be 
necessary, an evaluation of respirators 
for coke oven use is critical. 

The selection of coke oven respirators 
is dependent upon the selection of the 
substance<s> in the emissions considered 
to be the cause of the health hazard. The 
Advisory Committee recommended the 
use of B<aJ P as the best·Indicator of the 
hazard, the proposed standard selected 
respirable particulates. The final stand­
ard requires monitoring of the benzene 
soluble fraction of total particulate mat­
ter <BSFTPMJ as the hazard indicator. 
All of these alternatives, however, rely on 
particulate sampling in keeping with the 

view that the particulate !ritction a! coke 
oven emissions is the basic material 
against which workers must be protected 
<Ex. 2121, pp. 51920; 218; 2151; p. 156; 
TR 401J. Therefore, It is prudent to pro­
vide respiratory protection against 
particulates CTR 402>. 

Air-purif:l(ing respirators with partic­
ulate filters are presently issued to coke 
oven workers <Ex. 2-21, p. 255, p. 521). 
These are usually quarter-mask respira­
tors which filter the air a.s the wearer's 
breath draws air through the filter. 

There are numerous factors which af­
fect the performance of this type of res­
pirator. These include the efficiency of 
the filter material and the fit of the 
facepiece on the wearer. Also important 
is wearer acceptance and training. Proper 
fit of the respirator is critical. As a nega­
tive pressure is created within the face­
piece when the wearer breathes, unfil­
tered air may enter the facepiece if gaps 
exist <TR 866J. Obtaining a proper fit 
on each employee may require the em­
ployer to provide two or three different 
mask styles since the mask o! only one 
manutactUl'er will flt probably only 
three out of every four persons <TR 
872). 

The employee must be properly trained 
to wear the respirator, to know why the 
respirator is needed and to understand 
the limitations of the respirator. An un­
derstanding of the hazard involved is 
necessary to enable the employee to take 
steps for his or her own protection. The 
respiratory protection program imple­
mented by the employer must conform to 
the program set forth in 29 CFR 1910.134. 
This contains basic requirements for 
proper selection. use, cleaning, and main­
tenance of respirators. 

The standard contains a respirator 
selection table <Table I> so the employer 
will provide the respirators which afford 
the proper degree of protection based on 
the airborne concentration of coke oven 
emissions. Three types of respirators are 
listed in the table. For concentrations of 
coke oven emissions less than 1500 µg/m', 
an air-purifying respirator with a partic­
ulate filter is required. This category of 
respirator has a protection factor of 10 
which means that the concentration of 
the contaminant inside the respirator is 
10 times less than the concentration out­
side the respirator. Tests of this type of 
respirators were conducted by U.S. 8teel 
during the period 1966 to 1967. S\:rteen 
respirators from five manufacturers 
were tested (2-121, p. 492-3). Sampics for 
CTPV were collected from both inside 
the .respirator facepiece and from the 
workplace air. The concentrations v-·ere 
compared, yielding the approximate 
average protection factor of 10. 

Because these respirators operate hy 
negative pressure produced when the 
wearer inhales, proper flt is critical tc. 
prevent leakage of contaminated a:r 
around the facepiece. 

The employer must check to see that 
the employees' respirators flt properly 
and that leakage is a.t a minimum. A 
rapid qualitative fit test can be per­
formed at the start of each shift. 
Qualitative flt tests can be either a posi-
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ttve pressure test, 1n whk:h the exhala­
tion valve is closed and 1D which the 
wearer exhales lnto the faceplece to pro­
duce a positive pressure, or a negative 
pressure test. in whtch the inlet ls closed 
and the wearer inhales so that the face­
piece collapses slightly <Ex. 19, Ref. 2> . 
On an annual basis a quantitative fit 
test ls to be performed on all employees 
wearing non-powered air-purifying res­
pirators. This ls important because of 
the nature of the hazard <cancer> and 
the dependence of respirator effectiveness 
on proper fit. Fit can be tested by use 
o! an irritant smoke tube <stannic 
chloride impregnated pumice> which Is 
used to direct an irritant smoke around 
the facepiece seal. If the particulate fil­
ters can be r~placed with chemical car­
tridges, ' :oamyl acetate can be used to 
test facepiece fit. If leakage is noted in 
either case. It can be concluded that the 
particular respirator w!ll not protect the 
wearer CEx. 19, Ref. 2). Such tests should 
be performed when the employee Is first 
issued the respirator so selection of the 
best fitting facepiece style can be made. 

For concentrations of coke oven emis­
sions greater than 1500 µg/m', a powered 
air-purifying respirator <PAPR> Is re­
qUired. This type respirator consists of 
a facep!ece, usually a half-mask <over 
the chin>, connected by a hose to a filter 
and a battery powered blower. This 
blower delivers a continuous flow of air 
to the wearer. The faceplece is under 
positive pressure making fit a less criti­
cal factor than with a non-powered res­
pirator as leakage is from the facepiece 
outward. 

Under contract with AISI, William A. 
Burgess of Harvard University developed 
a prototype PAPR for use by coke oven 
workers. <Ex. 2-175; 19 >. Several units 
were fabricated in 1973 and Issued to 
coke oven workers. Worker acceptance 
was generally high until hot weather was 
encountered. The hot stream of air In 
the facepiece was unaceeptable. A work­
able cooler could not be developed within 
t.he contract period <Ex. 19) . A similar 
problem was encountered with cold 
weather. Temperature is the major prob­
lem with use of PAPR. As Burgess stated 
in his testimony, PAPR probably cannot 
be used during temperature extremes. 
<Ex. 19, p. B>. The PAPR may not be 
usable three or four months of the year. 
OSHA recognizes this limitation and ls 
aware that non-powered units may be 
necessary during those time periods. As 
workers acceptance Is a major factor in 
respirator use, It is necessary to permit 
use of non-powered respirators during 
very hot or cold weather as employees 
may be more willing to wear them than 
PAPR. Also, ba.ause of the benefits 
which would accrue from year round 
usage of these units, OSHA will pursue, 
through NIOSH. research to adapt air 
conditioning components to these units. 

The higher protection factor a!Jorded 
by PAPR makes use of these devices more 
desirable whenever p<>ssible. Burgess 
estimates the protection factor of a 
PAPR with a filter 98% efficient against 
coke oven emissions <BSFTPM) , and a 
fiow rate of 4 cubic feet per minute, to 
be approximately 30. If a higher em­

ciency filter 1.s used. the protection factor 
may increase. The protection factor of 
30 would mean an outside concentration 
of 4500 ,.g/m' BSFTPM will be reduced to 
150 µg/m' Inside the faceplece. 

The Advisory Committee recommend­
ed that employees be given a choice be­
tween powered and non-powered air­
purifying respirators <Ex. 3, p. 63). OSHA 
concurs and the standard requires the 
employer to provide a PAPR to any em­
ployee who requests one. Either a pow­
ered or non-powered respirator is per­
mitted In the lower concentration range 
<not greater than 1500 µg/m'>. T:1e 
wearing of a non-powered respirator may 
be difficult for medical reasons, e.g. 
chronic lung disease. Since there are no 
objective medical tests to determine the 
employee's ability to wear a non-powered 
respirator, the determination must be 
left to the subjective evaluation of the 
employee. This provision of the stand­
ard becomes effective after January 20, 
1978 when respirator use will no longer 
be voluntary . During the voluntary use 
period, employees need not use i.heir res­
pirators except in the vicinity of visible 
emissions. this will permit periods of re­
lief for those employees who find wear­
ing a non-powered respirator difficult. 
The one year delay will also permit res­
pirator manufacturers to increase the 
supply of PAPR. 

Both the Advisory Committee and the 
proposal Included the use of high effi­
ciency plrtlculate filters for air-purify­
ing respirators. High efficiency was de­
fined as 99.97 % efficient against 0.3 mi­
crometer diameter particles. In his state­
ment at the hearing, Burgess recom­
mended that high efficiency filters not 
be required <Ex. 19. p. 5>. Performance 
data of filter media against coke oven 
emissions is 11m1ted to Information re­
leased by one AISI member company 
(Ex. 2-21>, Burgess's own evaluation of 
candidate filter media for the PAPR (Ex. 
2-21>, and data developed by MSA Re­
search Corporation under NIOSH con­
tract <Ex. 2-149; Ex. 19, Ref. 5). The 
first two studies revealed inconsistent 
performance based on CTPV sampling. 
Burgess tested resin felt, glass fiber high 
efficiency media, and resin Impregnated 
deep wool batting. The high efficiency 
filter was only 90% emctent. In the 
NIOSH study, fume ftlters showed more 
consistent efficiency in the mid-ninety 
percent range. Based on these data, 
OSHA has deleted the requirement that 
only high efficiency filters be used. The 
variab!l!ty of performance of this type 
of medium in testing makes lt undesir­
able to limit the acceptable type of filter 
to a single type. 

The standard requires that respirators 
be selected from among those approved 
for protection against dust, fume and 
mist by NIOSH under the provis\uns of 
30 CFR Part Il. The NIOSH approval 
schedule calls for testing of dust, fume 
and ml.st respirators against silica dust 
and mist and lead fume. High efficiency 
respirators are also tested against an 
aerosol of dloctyl phthalate <30 CFR 
Part II, Subpart K>. There presently Is 
no testing against coke oven emissions: 

NIOSH ls developing such a t.est proce­
dure. however. As a result, resplra.tors 
approved by NIOSH for partlculat.es a.re 
permJtted untn January 20, 1979, aft.er 
which time only those respirators tested 
and approved by NIOSH for protection 
against coke oven emissions will be per­
mitted. 

Presently, only one manufacturer's 
PAPR is certified by NIOSH <Ex. 76 A. 
Approval No. TC-21C-136, June 20, 1973l. 
Other PAPR's are available, such as one 
demonstrated to the. Advisory Commit­
tee by the USWA <Ex. 2-151 p. 355-369). 
This device ls one of two PAPR's manu­
factured in Great Britain and In use on 
coke ovens there. Neither of these has 
been submitted to NIOSH for testing 
and certification. There will be a time 
lag between the effective date of this 
standard and the time that PAPR's are 
available commercially on a large scale 
in the U.S. One British manufacturer, 
when queried by the USWA, felt that 
stepped-up production, to meet an in­
creased demand. was possible <Ex. 2-151, 
p. 357> . American manufacturers are al­
so developing PAPR's. 

At certain work locations a supplied a.Ir 
system may be feasible . For this reason, 
use of Type C supplied air respirators 1s 
permitted. A.s stated in the proposal. there 
are potential hazards in the use of sup­
plied air respirators. The alr supply hose 
is c. mechanical hazard In an area with a 
great deal of moving machinery such es 
exists on a coke oven battery. Also, the 
hose limits the wearer's mob1!1ty. The 
advantages of air supplied respirators, 
high protection factors and good worker 
acceptance may prompt development of 
equipment suitable to some coke oven 
applications. One such application which 
can be envisioned ls a hybrid air purify­
ing-supplied air device for equipment op­
erators who spend a significant part of 
their shift nt a fixed work station. When 
operating the equipment e. supplied alr 
"drop" could be attached to a quick dis­
connect at the belt and the device co1.:ld 
operate as a supplied alr respirator with 
high protection factor. When Lhe opera­
tor must leave the cab he would release 
the airline and the unit would operate as 
a conventional air-purifying respirator. 
It Is this type of modification that sug­
gests that the Type C continuous flow or 
positive pressure air supplied resph-ator 
be included In the standard with the 
cautions presented <Ex. 19. p. 8). 

The standard Is consistent with the 
recommendations of NIOSH and the Ad­
visory Committee, although neither of 
these bodies tied respirator selection to 
airborne concentrations. The Advisocy 
Committee recommended that employees 
be given a choice between an air-purify­
ing respirator and a P APR regardless of 
the airborne concentration of coke oven 
emissions. The Committee considered 
worker acceptance to be the major factor 
in respirator use. At concentrations of 
cnke oven emissions le~s th..;-n 1500 µg/m', 
the standard permits use of either pow­
ered or non-powered respirators. Addi­
tionally, e. choice of different styles or 
non-powered respirators must be oft'ered 
11 employees are to be fitted properiy. All 
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concentrations of greater than 1500 µ.g/ 
m', . however, OSHA believes that the 
basic Tequirement for the PAPR is justi­
fied due to the greater level of protection 
which can be afforded by these devices. 
The use of PAPR's must include con­
sideration of temperature extremes, as 
discussed above, and the ability of a par­
ticular employee to wear such a device. 
Individuals with pulmonary conditions 
such as emphysema which restrict ex­
halation m?y nl)t r.e able to wear a posi­
tive pressure respirator <Ex. 2-151, p. 
370>. In such cases allowance must be 
made for the wearing of a non-powered 
respirator. 

The standard makes the wearing of 
respirators voluntary, except when em­
ployees are in the vicinity of visible 
emissions, for the time period ending 
one year from the effective date. While 
exposures in excess of the - permissible 
exposure limit do constitute a hazard, 
OSHA believes that it is necessary to 
mitigate some of the problems associated 
with implementing a program of respi­
ratory protection such as the fitting and 
trainin!r of employees. During the one 
year voluntary period, control measures, 
such as Installation of filtered air sys­
tems and improved work practices can 
be implemented. These controls will re­
sult in an Improved work environment 
which w111 reduce the -amount of time 
in which resplraton; would be necessary. 
The voluntary nature of respirator use 
in the first year does not reduce the em­
pl9yer's obligation to train employees in 
the proper use of respirators and to 
make the appropriate respirators avail­
able. Indeed, since the employee is being 
granted a greater responsibility for his 
or her own protection, special attention 
must be given to the training program 
so the employee can make an informed 
choice. The employee would be required 
to have the respirator at all times, e.g. 
around the neck, and then use it when 
in the vicinity of a visible emissions. The 
proposal required use of respirators 
whenever employees were exposed in ex­
cess of the permissible exposure limit. 
This would have essentially required the 
wearing of respirators by large numbers 
of coke oven workers for the entire work 
shift. The one-year period of voluntary 
respirator use will alleviate this burden 
while the necessary adjustments for im­
plementation of a respirator program 
ar.e made. 

The standard requires that employees 
wearing air-purifying respirators be per­
mitted to replace the respirator filter 
whenever they detect an increase in 
breathing resist.ance. When the filter be­
comes loaded, the movement of, air 
through the filter becomes restricted 
forcing the employee to breath harder 
to overcome this resistance. 'TI1e wearing 
of the respirator becomes increasingly 
more uncomfortable and It may not be 
used as a result . To aid in the minlm!zing 
of the discomfort of wearing a respira­
tor and to keep the respirator working 
eftlciently the employee must be allowed 
to change filters when the need arises. 

The wee.ring or a respirator in a dusty 
atmeephere can re5ult in .skin irritation 

as the dust may accumulate around the 
faceplece seal. To prevent this irritation 
and to mln1m!ze the discomfort of respi­
rator use, employees must be allowed to 
periodically we.sh their faces and respi­
ratcir facepieces In order to remove any 
accumulation of coke oven emissions. 

<H> Protective clothing and equip­
ment. The standard requires the em­
ployer to provide and ensure that em­
ployees use protective clothing and 
equipment In order to minimize three 
types of hazards. These are < 1 l hazards 
related to repeated skin contact with 
coke oven emissions, <2> hazards related 
to exposure to the heat and flame gen­
erated by the coking process, and <3> 
hazards from impact. 

There are two hazards related to re­
peated skin contact. First. the excess risk 
of ·mortality from genito-urinary cancer, 
<Ex. 2-14; Ex. 20L>. which may result 
from the absorption through the skin 
of the .carcinogenic constituents of coke 
oven emissions <TR470>. Second. skin 
cancer, which results from repeated skin 
contact with the products of coal com­
bustion and dlst1llation <Ex. 8-22: Ex. 
8-23>. Protective clothing and equipment 
ls intended to minimize skin contact 
with coke oven emissions in order to re­
duce the incidence of genlto-urlne.ry 
cancer and to continue the apparently 
successful control of skin cancer mor­
tality and morbidity that has resulted 
from the use of protective clothing and 
equipment and good hygiene practices 
<TR 727, 1096, 1108-9>. Specifically, 
jackets and pants and, to a lesser extent, 
the gloves and face protection, serve.this 
purpose and a.re required, in part, for 
that reason. 

It Is primarily a burn hazard· which 1s 
related to exposure to the heat and flame 
generated by the coking process <TR 
1985; Ex. 19F. Appendix Al. The burns 
may result from direct body contact wit.h 
flame, ·or hot objects such as a piece of 
coke. or frog\ the clothes of a coke oven 
worker cltf'ching fire. Therefore. the 
standard requires <ll face shields or 
vented goggles to protect against blasts 
of heat and flames, molten and Incan­
descent material. and dust hitting the 
face <TR 411: 1984> and, (2) clothing 
which covers the body and Is also flame 
resistant. including jacket. pants, gloves, 
and Insulation from hot surfaces for 
footwear <TR 411; TR 1985; Ex. HlF, 
Appendix A> . 

It i:hould be noted that the protective 
clothing ancj equipment which relates to 
skin c:mtact with coke oven emissions 
and to exposure to heat or flame gen­
erated by the coking process, need not 
be provided 1f the employer esta bllshes 
that such equipment Is not necessary, 
i.e. that the affected employees are not 
exposed to the indicated hqzards. This 
provlsl.on ls In recognition that some· em­
plovees may not be faced with these haz­
ards and may not require this protection 
<TR 411 >. However, OSHA believes that 
where such hazards are prevalent, it Is 
better to presume that all coke oven 
workers neeot1 'to be protected, unless ,the 
employer establishes otherwise. 

The third type of hazards are those 
which occur from impact. These Include 
being struck by moving equipment rTR 
1984, 1986) e.nd falUng objects <Ex. 19F, 
Appendix Al . Safety shoes, which are 
intended to protect the feet and toes 
frl)m injury due to impact <TR 1985 l, 
and protective helmets, which are in­
tended to protect the head against Im­
pact <TR 1986), are required for all coke 
oven employees. This Is a practice which 
already exists in the industry <TR 1984­
5). 

The protective clothing and equipment 
required In the standard is generally the 
same as that in the proposed standard 
<Ex. 11\. p. 32279> and the Advisory Com­
mittee report <Ex. 3, p. 691. Both of these 
documents required that full body cover­
ing be provided and that it be rain-proof 
and heat resistant also. This type of 
clothing would reduce the ab1llty to dis­
sipate body heat. causing excessive body 
heat buildup and e.n increase in the 
potential for heat stress <TR 410-11; TR 
1983-84 l . For this reason, the require­
ment Is not Included In the standard. 

The Advisory Committee report also 
suggested. that smocks or aprons and all 
clothes underneath the full body cover­
ing be provided. Since there ls no evi­
dence In the record to Indicate that these 
articles offer additional protection 
against the hazards encountered, they 
have not been Included l:i the standard. 

Both documents also suggested that 
the face shields and goggles be appro­
priate for protection abalnst the view­
ing of incandescent coke. There WllB 
evidence that no eye damage resul+;s 
from radiant or convected heat from 
incandescent coke <TR 1985> and that 
tinting of eye protection would re­
duce or impair employee vision, pos­
sibly resulting in more freriuent accidents 
<TR 1984> . Therefore, the requirement 
has been deleted from the standard. 

The standard also requires that the 
employer clean, launder, or dispose of the 
required protec~lve clothing in order to 
ensu!e that the flame resistant proper­
ties of the clothes are maintained, and to 
eliminate any potential exposure that 
mi ght result were the cloth ing to be 
laundered by the employee at home or In 
a commercial laundry <TR 3034 J. 

The standard also requires that pro­
tective clothing be provided In a clean 
and dry condition at least weekly. Since 
repeated skin contact' with coke oven 
emissions creates a potential for skin 
cancer, OSHA believes that the regular 
cleaning of contaminated work clothing 
plays an important role 'in the preven­
tion of this hazard. The proposed stand­
ard required that clean equipment and 
clothing be provided dally <Ex. la, p. 
32279 >. However, based on evii;lence that 
weekly cleaning was sufficient to protect 
against the hazard <TR411), and in 
order to lessen the burden placed upon 
employers, OSHA has changed the re­
quirement accordingly. OSHA has also 
limited the cleaning requirement to the 
prqtectlve clothing since required equip­
ment such as protect1ve helmets and 
safety shoes do not warrant the same 
type oI c&re. The standard does require 
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t.ha~ protective clothjng and equipment 
be malnta.l.ned and replaced aa needed 
1n order to ensure effectiveness. 

The standard provides that the em­
ployer ensure that all protective clothing 
is removed at the end of each work shift 
only 1n change rooms, and that the 
clothing that Is to be laundered, cleaned, 
or disposed of be placed in a closable 
container 1n the change room. The pur­
pose 1n requiring such e. container is to 
prevent the contaminants on the cloth­
ing fr&m coming into contact with an 
1ndlv1dual handling the container or be­
ing released 1n the change room. Since 
.the container ls to be located in the 
change room, It ls appropriate t.o limit 
the removal of contaminated clothing to 
that area. 

The proposed standa rd <Ex. la, p. 
32279> and Advisory Committee report 
<Ex. 3. p. 70) both limited the handllng 
of contaminated protective clothing and 
equipment to authorized persons. The 
standard does not Include such a limita­
tion because OSHA believes that the 
closed container provision w11! serve to 
protect whomever removes the contam­
inated articles from the change room. 

Finally. the standard requires employ­
ers to inform those who handle the con­
taminated articles of the potentially 
harmful effects of exposure to coke oven 
emissions. This provision ls designed to 
make clear the need to use proper care 
1n handling of the contaminated articles. 

<I> Hvrnene facilities and practices. 
As discussed above <see Carcinogenicity>, 
coke oven workers exhibit a significant 
excess incidence of cancer of the genito­
urinary system <Ex. 2-14; Ex. 20L>. Al­
though the precise route of entry into the 
body Is uncertain, this cancer may result 
from the Ingestion of the ea.rclnogenlc 
constituents of coke oven emissions <TR 
439: TR 469-470 >. The standard ad­
dresses the problem of reducing em­
ployee Ingestion of coke oven emissions 
in two ways. 

First, it limits those activities which 
might result In ingestion of coke oven 
emtssionS' to areas where coke oven emls­
tilons are likely to be at a minimum. The 
standard does this by prohibiting the 
presence or consumpt.ion of food or 
beverages, the presence or use of smoking 
products and the application of cos­
metics in the regulated area. The stand­
ard also requires that positive pressure, 
filtered air lunchrooms be readily ac­
cessible for employees. Lunchrooms must 
be readily accessible to encourage em­
ployees to make use of them. Positive 
pressure filtered air Is required to create 
a lunchroom with a relatively emlsslon­
rree a.Ir supply and to minimize the 
amount of e.lr from outside the lunch­
room blowing inside whenever the door 
Is opened. The air supply ls also required 
to be temperature controlled so that the 
lunchroom does not become unbearably 
hot In the summer or cold in the winter, 
making employees reluctan t to use it. In 
addltivn, a lunchroom with a tempera­
ture controlled air supply will encourage 
employeea not to leave the door open In 
order to lower the temperature In hot 
weather, thUll m1n1m1z1ng the opportU• 
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nltles for emissions to blow Into the 
lunchroom. 

Second, the standard requires the use 
of hygiene practices and tacWtles wb1ch 
are intended to remove the coke oven 
emissions collected on employees so t.ha\ 
t.hese emissions are not subsequently In­
gested. The standard does this by re­
quiring that employers ensure that em­
ploye:!B wash their hands and faces prior 
to eating. Since washing ls required, the 
standard also repeats the existing obll­
gatlon to provide washing !acWties and 
lavatories in 11.ccordance with § 1910.141 
(dl <1l and <2> of this Part. 

Repeated contact with coal combus­
tion and dlstlllatlon products can induce 
skin cancer <Ex. 8-22; Ex. 8-23>. How­
ever, no significant excess incidence of 
skin cancer has been exhibited by Amer­
ican coke oven workers <Ex. 20L, Ex. 2­
14>. This has been attributed to good 
hygiene practices engaged in by the 
workers <TR 2365>. In an attempt to 
continue the current success in prevent­
ing skin cancer, the standard includes 
various provisions aimed at minimizing 
repeated skin contact with coke oven 
emissions. Thus, not only Is protective 
clothing and equipment required <see 
Protective Clothing and Equipment>, but 
s1Dce protective clothing and equipment 
alone will not eUminate skin contact 
with coke oven emission <TR 411>. the 
standard requires change rooms and 
showering, and prohibits the application 
ot cosmetics In the regulated area. 

The standard requires the employer to 
provide change rooms eqwpped with 
storage fac1llt1es for street clothes and 
separate storage facllltles for protective 
clothing and equipment whenever em­
ployees are required by this standard to 
wear protective clothing and equipment. 
The purp06e of this requirement Is to 
reduce the posslbllity of an employee 
having sk.Jn contact with coke oven emis­
sions which were collected on the employ­
ee's street clothes as a result of those 
clt.tnes having been In the same storage 
facility as the employee's contaminated 
protective clothing and equipment. It 
should be noted that this requirement re­
peats the existing obligation to provide 
change rooms in § 1910.141 <el of this 
Part. 

The standard requires showering at the 
end of each shift, which has been cited 
as one of the most significant factors 
In preventing skin cancer among coke 
oven workers <TR 2355). OSHA believes 
that, although It Is reparted that workers 
currently engage in this practice. it Is 
necessary to create a legal obl!ga tlon to 
do so, 1n order to ensure continuation of 
this practice. The standard also repeats 
the existing obligation to provide shower 
fe.cllltles whenever showers are required 
under Sl910.14I<b> <3> of this Part. 

The standard also requires employers 
to ensure that employees do not apply 
cosmetics in the regulated area. This 1s 
Intended to prevent employees from seal­
ing coke oven emissions on to their skin. 

There e.re two other provlalons of the 
standard which require discussion. Ptrst. 
dr1nk1ng water is l)ermltted to be eon­
swned 1n the regulated area. Although 

this exception to the prohibition against 
the presence or consumption of bever­
ages In the regulated area contradicts the 
theory of minimizing the possibility for 
ingestion of coke oven emlssloDB, there 
ts a counterbalancing argument which 
Justifies lt.s Inclusion. The re.::ord demon­
strates that It Is necessary for workers 
on the battery to be able to drink water 
to prevent heat stress CTR 1987-88; TR 
1991; Ex. 7, Item 5; Ex. 5A. Item 4); 
hence, the consumption of watr.T Is per­
mitted. Employers should position the 
water supply so that contamination from 
emissions Is minimized. yet ts readily ac­
cessible to the employees. 

Second, the standard provides that the 
activities which are prohibited in the 
regulated area may be conducted In vari­
ous locations specified for such purposes. 
For example. food certainly may be pres­
ent and consumed ln a lunchroom even 
though l.i•c lunchroom Is part of the reg­
ulated an~a .. 

Both the Advisory Committee report 
<Ex. 3) and the proposed standard <Ex. 
IA> followed essentially the same ep­
proach as the standard in the area 0! 
hygiene fac111t1es and practices. T"ne PM· 
posal <Ex. IA, p. 32279> dVi. however, In· 
elude two 1:1ajor ;·"(IUirerrents that the 
standard has dek >. i. -:r 1 1 ~~ proposal re­
quired that. if'~ker ~;-.0 il ' :. ~ anct l'howers 
be arran!!ed Su Uli>.t '. __, .. nnwe;·s fen•e to 
demarcate between . ·:· ~ntb•llY C(111taml­
nated and uncon~u .1··11w.ted areas IUld 
that lavatory and t.::llet !ac!.lltles :n con­
taminated areas be ar• ," :gecl so:· tn.at no 
access ts available to an w . ~onta.mlnated 
area. OSHA agrees with part; ~ · ~ :rnts who 
have suggested that the addltlo;-:\l pro­
tection, If any, that .thet''! ·i:-r;'.11rements 
vmuld provide ls small <E:-.. :)A. lte;n:, S. 
7, 26, 33; TR 1989>. and tr r: :mrden tha\, 
they would create does not Justify their 
inclusion <Ex. 5A, items 5, 7, 26, 33 > . 

(J) Medical Surveillance. The stand­
ard requires each employer to Institute 
a medical survelllance program for all 
employes who work in regulated areas at 
lell.5t 30 days per year. TltP. record, In­
cluding r ecommendations from NIOSH 
In Its Criteria. Document <Ex. 2-18, p. 
I-5), clearly lnd h.' 0.tes that a medical 
surveWance progr11.111 Is appropriate in 
dealing with the problem of empfoyet> 
exposure to coke oven· emissions; hence, 
pursuant to the Act, th1.I! standard has 
prescribed' It. The authority. indeed the 
requirement, to include medical surveil­
lance in an OSHA standard Is found In 
subsection 6<bl (7) of the Act: 

• • • where appropriate, any such stand­
ard promulgated u nder subsection 6(b) sball 
preso.rlbe tbe type a nd frequency of medical 
examinations or other teats which shall be 
made available, .bY the employer or at bis 
cost, to employees exposed to sucb employ­
ment rela t.ed b OJ11ards In order to lnost elfec­
tlvely determine whether the bealtb of such 
employees la adversely alrected by such 
exposure. 

Medical surve1llance has been limited 
to employees who work 1n regulated 
areas. This bas been done beeaU11e the 
regulated areas wb1cb have been estab­
lished Cthe coke oven battery and the 
beehive oven and its machinery) are the 
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work sites wWch have been associated 
with Increased morbidity and mortality. 
<See discussion of Regulated Area.> All 
employees who would have been covered 
under the medical surveillance programs 
suggested by the Advisory committee, 
tall coke oven employees> 'CEx. 3, p. 58); 
In the Criteria Document (workers reg­
ularly a5signed to work ln any location 
on a coke oven or on a pusher machine 
and quench car> <Ex. 2-18, p , I-5> : and 
m the proposed standard <employees who 
\\'Ol'k in a regulated area) <Ex. la, p . . 
32279 ) are covered under the standard. 
To the extent that the coverage differs. 
~he differences can be explained by the 
:leclsion to use language which ensures 
t.he most complete coverage. 

The standard requires that medical 
surveillance be Instituted for all em­
ployees who work at least 30 days per 
year in regulated ru·eas. This time period. 
which was the same as that in the pro­
posed standard <Ex. la, p. 32279) . dif­
fered from those suggested by the Adv.1­
sory Conunlttee CEx. 3, p : 59), Criteria 
Document <Ex. 2-18, p. I- 5) and various 
participants <Ex. 5a. item 21; Ex. 5a, 
item 4>. 

Because some employees are assigned 
to work at coke ovens on a temporary 
basis, e.g. during vacation periods <TR 
820) or certaln types of repair work <TR 
19301, some cut-off point for the required 
medical surveillance program was con­
sictered appropriate. However, because 
the medical evidence to support any 
specific point in time to sta1-t initial ex­
aminations ls not available CTR 820l, It 
is important that the time period se­
lected be sufficiently inclusive without 
being administratively impracticable. 
From the record. it is apparent that there 
are a nwnber of employees who work for 
at least 30 days at the coke oven CTR 
2351) and that In one instance, this may 
include close to 500 employees <Ex. 74. 
item 5) . At a minimum, these employees 
~hould be exa mined prior to entry into. 
t1.·ork in the regulated .u=ea. 

The Advisory Committee recommended 
a 90 day cut-off point in order to exclude 
temporary assignments CEx. 3. p , 59> . 
This has been revised to 30 days in the 
standard in order to provide maximwn 
protection to exposed employees. It does 
not appear that such a provision would 
be either administratively impracticable 
or burdensome. while it would provide at 
least a basic medical evaluation of the 
exposed population. It should be noted 
thn t. the 30 days can be calculated either 
in days or hours as suggested by one· 
Industry participant <TR 2260\ . 

The other alternative, that of using the 
term "regularly assigned" as suggested in 
the Criteria Document (Ex. 2-18. p, I-5> 
while sounding deceptively simple. might 
result In administrative chaos, since 
there is no coherent uniform industry­
wide definition of what constitutes a 
"regular assignment." Although there 
may be agreement that it Includes the 
standard job positions on a coke oven 
battery CTR 1930; TR 2350) . there Is no 
consensus on which maintenance and 
labor jobs would be included, nor on bow 
special repair crews would be covered 
CTR 1930; TR 2::150) . Even If sollle agree-
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ment could be reached ln thJs area. the 
Job classifications and titles vary !rom 
plant to plant <Ex. 2-166) and between 
blast furn.ance and merchant coke opera­
tions <Ex. 68F, Ex. 68K> . The Advisory 
Committee spent a substantial amount o! 
time discussing this issue and determined 
that a tlln.e period, rather than the na­
ture of the assignment should govern 
coverage. <Ex. 2-213, p. 94- 106. There ls 
no evidence to support revision of that 
approach. Therefore. OSHA has deter­
mined that a specific time period is the 
mos t effective and administratively feasi­
ble method to adopt and that the 30 day 
period in the standard will provide a 
basis fol' an adequate medlca.I survell­
lo.nce program . 

The sUmdard requires that the medi­
ca.I surveillance program provide each 
covered employee with an opportun.lty 
for medica l exam ination . As noted above, 
the authority and requirement for this 
proviSion Is found in subsection 6 Cbl <?> 
of the Act. The proposed standard. Ad­
visory Commllt~e report, Criteria Docu­
ment, and various participants also fol­
lowed this approach . 

The employer Is required to Inform any 
employee who refuses a medical examina­
tion of the possible health consequences 
of such refusal. By this requirement, 
OSHA hopes to insure that when an em­
ployee has refused an examlna Lion, the 
employee has done so as an informecf 
decision. rather than out of ignorance of 
the possible consequences. The require­
ment that the employer obtain a signed 
statemen t Crom the employee indicating 
that the employee understimds the risk 
involved In the refusal to be examined 
has two purposes, It is intended to serve 
as an objective check on whether the em­
ployee h as actually been informed of the 
consequences by the employer, and to in­
sure that the employee actually under­
stands those consequences. These teasons 
expla in U1e ex tra requirements prov.ided 
for in the standa1·d, not provided for In 
the Adv isory Committee report <only re­
quh·ed signature to confirm refusal; Ex. 3, 
p. 58) and the Criteria Document 1issue 
not addressed: Ex. 2-18, p . I- 5-8 J. 

All examinations and procedu res are 
required to be pel'formed by or under I.he 
supervisl.on of a licensed physician and 
provided without cost to the employee. 
While the physician wlll usual ly be 
selected by the employer, t.he standard 
does not so mandate, leaving I.he em­
ployer free to institute alternative proce­
dures suoh as joint selection with the 
employee or selection by the employee. 
Clearly. a llccnsed physician ls the ap­
propriate person to be conducting a medi­
cal examination. However, certain parts 
of the required exo.m <e.g . taking of a 
history) do not. necessarily reqult'e the 
physician 's exp&rtlse and may be con­
ducted by another person under the su­
pervision of the physician. As noted 
above. subsection 6Cb> (7) of the Act 
mandates that medical examinations and 
procedures required by OSHA standards 
be provided at no cost to the employee. 
The proposed standard (Ex. la, p. 33279> 
and Advisory Committee report <Ex. 3, p. 
58 l also Include·.~ these reqU!rements. The 
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Cl'lterl.a Document did not speclfically 
address these questions but did refer to a 
"responsible physician" <Ex. 2-18, p. I- 61 . 

Both the proposed st ndard and Ad ­
visory Committee report included in this 
provision, a requirement that all medica l 
examinations be given during the em­
ployees• nol'mal working hours. Since 
coke ovens are operated on a 24 hour 
b. ·is, and since the employer Is respon­
sible fo l' the cost fEx . 5a. items 7, 11. 22. 
29; TR 2317, 2370. 2584. 2619 , it Is ap­
prom·iate not. to restrict the hours of 
avi.: lability of the exa.ms. Therefore. the 
s tandard does not. include a requ rement 
that exams be provided during norm al 
working hours. 

The standard provides that a work 
history, medical history and medical ex­
amination be performed at the time of 
initial assignmen t to the rein1lated area 
or upon ins titution of a medical surveil­
lance program subject to the 30 day re­
quirement) . The purposes of this require­
ment are to make an initial assessmen t 
of the fitncs.-; of each employee to work 
in the reguln ted area. and to establish a 
baseline health condition against which 
changes in an employee's health may be 
com1>ared. The proposed standard CEx. 
la, p , 32279l. Advisory Committee repol't 
rnx. 3, p. 59l, and Criteria Documen t 
<Ex . 2-1, p. I-5 ) all contained requ ire­
men ts for an initial or preplacement 
exam, identical or similar to that re­
quired in the standard. 

Compilation of an employee's work his­
tory and comprehensive medical history 
a re re.quired by the standard. As noted 
above . the purpose of this requirement is 
to a id in the assessment of fitness to work 
and in the detection of changes In physi­
cal conditio11. The Advisor¥ Committee 
repo1·t and the Criteria Document rec­
ommended the taking of these histories, 
and the proposed standard followed the 
same a1mroach. Upon the recommenda­
Llon of var ious medical witnesses. lTR 
1899. 2151, 23 14, 2526) smoking histories 
have been included as a specific compo­
nent of the medical h istory section. This 
inclusion differs from the Advisory Com­
mittee repor t, Criteria Document and 
proposed standard, but was done because 
the smoking habits o! an individual affect 
other components of the medical surveil­
lance program such as sputum cytology 
and pulmonary function, and because 
smoking is related to the respiratory dis­
eases fotmd In excess i11 coke oven work­
ers <TR 1192-1194). 

TI1e various tes ts that compl'lse the 
medical exam are designed to be used 
in an initial assessment of a.n employee's 
health ar..d to detect changes in health 
which may occur. Their specific utilities 
are described below. 

A 14" by 17" x-ray is a screening test 
of proven val ue in the detection of lung 
cai1cer Ex. 2-18. P. V-6. I- 6>. The Inter­
national Labour Office UICC/ Clnclnnatl 
ClLO U/C l rating is useful in obtaining 
unlform quality In the reading o! x- rays 
CEx. 2- 138, p. 165, 178, March 19, 1975). 
Both or these were Included In the Ad­
visory Commlttee report, Crltelia Docu­
ment and proposed standard Cp. 32279> . 

PulmoDD.TY function tests including 
forced vital ca.pa.city <FVC> and forced 
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expiratory volwne at one second <FEV> 
are useful for detecting restrtctlve <FVC) 
and obstructive <FEV> pulmonary dis­
eases <TR 1186, 1187, 1899, 2151, 2314, 
2526; Ex. 18 p. 8>. For these reasons;the 
standard includes both tests, e.s sug­
gested in the Advisory Committee report 
<Ex. 3, p. 58-59). The proposed standard 
did not include FEV, and the Criteria 
Document referred only to respiratory 
function evaluation (Ex. 2-18, p. l-6l. 

The determination of a ooseline weight 
i> necessary to measure changes in 
weight. The standard includes it as did 
the proposed standard. The Advisory 
Committee report required a complete 
physical examination which would prob­
ably include welght measurement (Ex. 3, 
p. 58). The Criteria Docwnent did not 
include it. 

The standard, proposed standard, Ad­
visory Committee report and Criteria 
Docwnent all included a requirement 
that urinalysis be done. The Criteria 
Document listed the test as being for red 
blood cells, whereas the others listed ii 
as testing for sugar, albumin and hema­
turia. Urinalysis will be used primarily 
to detect tumors that are at a later stage 
of their development. 

The use of cytology, that is, the study 
of cells and particularly the pathological 
changes in cells, as a screening device to 
detect the early progression from normal 
to atypical to premalignant and malig­
nant lesions, has been used successfully 
for many years in the field of cervical 
cancer CTR 906) . The application of 
similar medical techniques to respira­
tory cancer, and more recently, urinary 
cancer, has r~ceived increasing approval 
as an effective screening device CTR 906, 
1175-76, 1196; Ex. 2-18 and Ex. 2-173). 

Questions and objections raised by 
some of the participants to the use of 
cytology relate primarily to its inclusion 
as a screening device for all employees, 
rather than being left to the discretion of 
the phydcian in individual cases or 
where eertain other alleged indicators 
are present CEx. 5a, item 7; TR 1902, 
2460) . Some concern was expressed that 
tile ~mcacy of cytology had not been 
demonstrated as a screening device for a 
well population, i.e., whPre the group to 
be screened was primarily without dis­
e:;se symptoms. A number of the cytology 
studies utilized people with existing 
symptoms or other populations consid­
ered to be at a high risk with regard to 
cancer. CTR 388, 388a, 1200). Coke oven 
workers are also a high risk population, 
as was recognized by several medical wit­
nesses. (TR 384, 2527.) Therefore, it is 
not accurate to say that the studies are 
not applicable to this industrial popula­
tion. Rather, it raises the question- of 
how to define the high risk population. 
In addition, through the use of cytology 
as a screening device, it is expected that 
while the number of cases detected, as a 
percentage of the population may be 
smaller, the prognosis for survival of 
those detected will increase, thus achiev­
ing the goal of an effective screening 
program. <TR 388a, 1179-80, 1200-1). 
The standard recognizes the medically 
valid screening function of cytology, and, 
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therefore, reQU1res a baseline test a.s parl 
of the initial examination (and then ad­
ditional sputum and urtne.ry cytology 
oruy after an employee reaches a high 
risk population of at least tlve years of 
employment 1n the regulated aroo or 45 
years of age). 

Both cytology a.nd chest x-rays are 
recognized metllods for the early detec­
tion of lung cancer CTR 386). Both or 
these procedures are screening devices 
and as such generally have low sensitivi­
ties but high specifici ties CTR 1181-2). 
Sensitivity refers to the percentage o! 
positive tests In the screened p0pulatlon, 
while specl.ftclty relates to the accuracy 
and the frequency of a person with a 
positive test having the disease. Under 
this framework, if the sputum results 
are positive, the individuaJ is likely to 
have the disease. However. because of 
the low sensitivity, they may be negative 
when cancer is present. This result is 
minimized where several sputum speci­
mens are taken and in ~uch cases, the 
seruiitivity approaches 100% <TR 386). 
The combination or both x-ray and spu­
tum cytology has an additive value as a 
screening method CTR 1175-6), so that 
cytology will detect some types of can­
cers, e.g., of the larger central bronchi 
(Ex. 2-204; TR 388al, while x-rays will 
detect others, e.g., peripheral broncho­
genic cancers <Ex. 2-204; TR 388a). 
Using both methods. as required by the 
standard, not only Improves early detec­
tion of lrmg cancer, but it also appears 
that those cancers detected by cytolOf:Y 
have a better prognosis . <TR 1179- 80, 
1191-92). 

The major limitation that was sug­
gested to limit the scope of the sputum 
cytology examination was to restrict It to 
those employees with a productive or 
spontaneous cough <Ex. 5a, item 12; TR 
1902, 2460). Such a li1nitation, however, 
bears no relationship to the employee's 
risk of lung cancer <TR 1902, TR 2524), 
but is merely a matter of convenience. It 
is clear from the record that induction 
of sputum through the inhalation of an 
aerosol results in a satisfactory sputum 
sample <Ex. 18B; TR 1181-3; TR 1190­
1). It is inappropriate to limit the use of 
the test on a basis unrelated to the ex­
istence of the disease. 

The importance of urinary cytology 
lies in its ability to detect cell changes 
from normal to cancerous at a very early 
stage in the development of the cancer 
and before it can be detected by the basic 
urinalysis exam. The primary type of 
kidney cancer in coke oven workers is 
adenocarcinoma CEx. 2-14. p. 628; TR 
908) which develops in the body of the 
kidney <TR 908). The development of 
this type of cancer limits detection after 
a certain point In time, because as the 
tumor grows. it blocks the lumina until 
it increases in size and breaks through 
into the pelvis CTR 908-909). It Is at 
this late stage that kidney cancer is cur­
rently being detected, either by x-rays, 
the appearance of symptoms, or the ex­
istence of blood in the urine <TR 911). 
The survival rate is approximately 50% 
<TR 909). However, urinary cytology can 
be used to screen cells from the urine 

and to detect the early development 
a carcinoma. from norma.I to a.typ!ca.i, 
and preneoplastic to cancerous CTR 91o1 . 

Like sputum cytology, urtna.ry cytology 
1s a detection or screening procedure 
rather than a dlagnosUc tool. Unlike 
sputwn cytology, there are a.t this time 
no additional detection procedures com­
parable to the x-ray. General reference 
is made to the use of urinalysis 1n pln e 
of urine cytology as the prim:u-y screen­
l.n~ device for all empl yoos. Thi~ h:ts 
been suggested partici.:ln.i-Jy where there 
is hematurla or blood in the urine i Ex. 
5a, Item 7, TR 2460>. However, it is cle-ar 
from the record that urln.alysis is very 
nonspecl.ftc and wUI primarily pick up 
tumors that have already broken Into 
the pelvis a.nct are at a later sLase in 
their development CTR 916 ). 

The goal of the cytological screenln::; 
tests is t.he early detection of cancer S-O 

as to pre.. ide increased medical surveil­
lance to the seemingly susceptible in­
dividual and thereby .increase the 
chanr~s of survival. It is important to 
note that the therapeutic response to 
kidney cancer is removal of the kidn. ·; 
<TR 924 1. Tllis is not to sav that in­
terpreting the cytnlogical n-~u.1ts will no-;; 
create any •neu; ,: .'1 or ;:c~:~1. inistrative 
problems for the p;:J'.:i-:-:;m :n terms of 
diagnosii; an; ' r-ont!lllil''.l .. ,.·;10:;11 re of the 
particub r emplOYc:': . Ho·- 8',':r, -w1t.l1 •m­
proved cytulogic t~<" ::::riue:; it S.PPt'ars 
possible to locnli :oo:e "··uo1 kldnev i< .if­
fected and perfonn the l"CC'€Ssarv sur­
gery \TR 931-932). 

In addition to the scienc.ll'ic 1;ra~tical­
ity of the exams, it ts alfv : i ·. portant 
that the personnel be availublt:l ~.ll per­
form the required nnaly ~;.~ '!'here ar~ 
over 100 cytotechnology t .:wols for ti.(' 
nonphysician In the Unit€ ' Sto.tes (TR 
913>. and over 3.000 reglste1 td cytotech­
nicians In the United States <TR 393!. 
In addition, training in pathology is in­
creasing for practicing physicians a.s 
well as for recent gra~.uates <TR 913­
914> . While one participant indicated 
some difficulty in obtaining analyses of 
cytology tests when they were included 
in one set of annual exams <TR 771 >, 
it is not anticipak ~ that this will be a 
continuing problem and, Indeed, as the 
demand increases. not only will more 
personnel be available, but the cost may 
decrease <TR 918-919). 

The Advisory Committee report in­
cluded a requirement to perform urinary 
cytology examinations as part of an em­
ployee's prepla.cement exam <Ex. 3, 
p . 59) . The Criteria Document included 
a requirement to perform sputum cytol­
ogy examinations as part of an em­
ployee's preplacement exam CEx. 2-18, 
p. I-'-6). The proposed standard included 
a requirement to perform both urinary 
and sputum cytologies as part of the 
initial exam if the employee were a 
member of a high risk population. The 
decision to include baseline cytological 
examinations a.s part of the initial exam 
in the final standard reflects OSHA's be­
lief that, for the various reasons stated 
above, both cytological tests a.re a.n im­
portant part of a medJcaJ surveillance 
program for coke oven workers. Sub­
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sequent cytological exams a.re to be pro­
vided for the high risk population. 

The standard provides that medical 
examinations which include those tests 
a.nd meas\ll'ements required for an initial 
exam be performed semi-annually for all 
employees who work in regulated areas 
at least 30 days per year and who either 
are at least 45 years of age or have 
worked a.t least five years at coke ovens. 
For those employees who neither are 45 
years of age nor have worked at coke 
ovens for five years, the standard pro­
vides that medical exams need only be 
performed annuaily, and need not in­
clude sputum or urinary cytology. 

An annual period has been chosen to 
provide an acceptable frequency of ex­
amination and to conform with the cur­
rent practice of the industry <TR 3153-4, 
3289-90). In the case of the semi-annual 
exams, the increased frequency a.nd the 
additional cytological examinations have 
been chosen to provide prompt detection 
of the onset of disease for the high risk 
population CTR 387-8>. 

In general, the various commenters 
define the high risk population in a 
similar manner, i.e., those at least 45 
years old or with five years employment 
in a regulated area. <TR 1729, 1900.> In 
some In.stances both the age and years at 
work were considered necessary to define 
high risk CTR 2318, 2526). The Criteria 
Document did not contain any defini­
tions. The Advisory Committee recom­
ml'!nded different categories for urine 
cytology (40 years old or five years em­
ployment> and sputum cytology <50 
years old or 20 years employment). The 
standard defines the high risk group the 
same for purposes of both sputum and 
urine cytology (five years employment or 
45 years of age) in order to include addi­
tional workers believed to be at greater 
risk of developing cancer. The 45 years 
of age or older group encompasses the 
standard population for screening tests 
for cancer <Ex. 2-204; TR 387) and for 
mortality due to cancer <TR 908). On the 
basis of the epidem1olog1cal studies which 
break down employment into five year 
intervals, it appears that the excess can­
cers in coke oven workers reach statis­
tical significance at five or more years of 
exposure <Ex. 20, Tables 2--6; Ex. 20L; 
Ex. 2-13, Table VI, p. 60; Ex. 2-14, Table 
5-6, p. 627-8). 

Many of the differences between the 
final standard, the proposed standard, 
the Advisory Committee report, and -15 
the Criteria Document are the result of 
the varying definitions of high risk popu­
lation as described above. To that extent 
and to the extent that there are any 
differences in the scope and timing of the 
periodic medical examinations, the dif­
ferences can be explained by OSHA's 
belief that the high risk population re­
quires more frequent and more compre­
hensive testing than the remainder of 
the pppulation. 

The standard requires that when an 
employee who has worked in a regulated 
area at least five yea.rs or is 45 years of 
a.ge· transfers, or is transferred t.o, em­
ployment with that employer (or succes­
sor employer> outside of the regulated 
area, medical exams for that employee 
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shall be continued. It should be noted 
that, by vtrtue of h~ving worked five 
yea.rs in a regulated area or being 45 
years old, th1s employee would be a mem­
ber of the high risk population and would 
be eligible for the full medical exam, In­
cluding cytologies, on a semi-annual ba­
sis. In view of the greater incidence of 
cancer. among the high risk population 
and the latency period involved. OSHA 
believes it is Important to continue med­
ical surveillance of the high risk popu­
lation after their employment in the reg­
ulated .area. in order to detect any harm­
ful effects that might result from having 
worked there. Neither the Advisory Com­
mittee report nor the Criteria Document 
included a provision for transfer exams. 
The proposed standard required that 
transfer exams be given to a.ll employees 
who move from the regulated area . The 
reason for limiting the a.pplteation of 
transfer exams in the standard to em­
ployees 45 years old or with five years 
employment in the regulated area is that 
only these employees are felt to be at 
high risk <see discussion of high Tisk 
population, a.hovel. Employers are re­
quired to make a full medical examina­
tion available to an employee who has 
not had one within six months of ter­
mination of employment. This will in­
form the employee of the condition of 
his health at the time of leaving, and 
will serve as a basis for determining how 
his health has been affected during the 
period of employment. · 

Neither the Advisory Committee report 
nor the Criteria Document included a 
provision for exit exams. The proposed 
standard required exit exams for em­
ployees who had not received one within 
three months of termination. The change 
was made to six months to be conslstent 
with the time period between exams for 
the high risk population, the most fre­
quently examined group. 

The employer is required to provide 
the physician with certain information. 
This information includes a copy of th" 
regulation, a description of the affected 
employee's duties as they relate to 
the employee's exposure, the resuits 
of the employee's exposure measurement, 
if any, or the employee's anticipated or 
estimated exposure level, a description 
of any personal protective equipment 
used or to be used, and information from 
previous medical examinations of the 
affected employee to the extent that 
they are not readily available to the 
physician. The purpose in making this 
information available to the physician is 
to aid in the evaluation of the employ­
ee's fitness to work in the regulated area 
and fitness to wear personal protective 
equipment. It should be noted that the 
standard does not require that a copy of 
the regulation be given to the physician 
for each employee. One copy would be 
sufficient, provided the employer assures 
that the physician is aware of which em­
ployees are covered by this standard. 
Items that relate to individual employees 
or categories of employees <such as the 
description of job duties> need be trans­
mitted to the physician only once, unless, 
for example, the duties Change, Exposure 
measurements will be cumulative so that 

the results of each monitoring are to 
be sent to the physician. However, since 
sampling will be done on a representative 
basis, the language of the standard was 
clarified to require the physician to re­
ceive either the employee's actual expo­
sure measurements, if available, or the 
estimated l~vel. Neither the Advisory 
Committee report nor the Criteria Docu­
ment included provisions for the infor­
mation provided to the physician. The 
standard follows the approach taken in 
the proposed standard <Ex. la, p, 32279­
80) . 

The employer is required to obtain a 
written opinion from the examining 
physician containing: the physician's 
opinion as to whether the employee has 
any detected medical conditions which 
would place the employee at increased 
risk of material impairment of health 
from exposure to coke oven emission~; 
the results of the medical examination; 
any recommended limitations upon the 
employee's exposure to coke oven emis­
sions and upon the use of protective 
clothing and equipment such as respira­
tors: and a statement that the employee 
has been Informed by the physician of 
any medical conditions which require 
further examination or treatment. This 
written opinion must not reveal specific 
findings or diagnoses unrelated to occu­
pational exposure, and a copy of the 
opinion must be provided to the affected 
employee. The purpose in requiring the 
examining physician to supply the em­
ployer with a written opinion containing 
the abovementioned analyses Is to pro­
vide the employer with a medical basis 
to aid in the determination ot in!tlal 
placement and ab1llty to use protective 
clothing and equlpment of employees. 
Requiring that the opinion be In written 
form will serve as an objective check 
tha t employers have actually ru. :.\ the 
benefit of the Information in ma'~lng 
these determinations. Likewise, the re­
quirement that the employee be provided 
with a copy of the physician's wrltten 
opinion will insure that the employee is 
informed of the results or the medical 
exam and may take any appropriate 
action . There Is evidence that employees 
presently do not receive the results of 
their medical exams <TR 3028) . The pur­
pose in requlring that specillc findings or 
diagnoses unrelated to occupational ex­
posure not be included in the written 
opinion is to encourage employees to sub­
mit to medical examination by removing 
the fear that employers may find out 
information about their physical condi­
tion that has no relation to occupational 
exposures. 

The Criteria Document did not include 
a provision requiring a written oplniori 
by the examining physician. The Advi­
sory Committee report included provi­
sions requiring that a written opinion, In­
cluding a summary of all relevant test 
data relied on by the physician and spe­
cific reasons to support an employer's 
determination of employee fitness, be 
supplied to the employer and that a copy 
thereof be supplied to the employee (Ex. 
3, p. 60-61). The final standard, which 
follows the approach used in the pro­
posed standard makes basically the same 
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requirements, but uses different lan­
guage. The standard does require an ad­
ditionr:.l ana.lysis not included by the Ad­
visory Committee, 1.e., the emplOfee's 
ability t.-0 use protective clothing and 
equipm~nt. This has been done to pro­
vide more protection to employees. The 
proposed standard also required that the 
physician's written opinion contain the 
physician's determination as to whether 
exposure to coke oven emissions would 
directly or Indirectly aggravate any de­
tected medical condition. This provision 
has bef>n deleted from the standard for 
two reasons: O) It is vague, in that it is 
unclear what "aggravate" means: and 
(2) 1t adds nothing to the requirement 
to determine whet.her an employee has 
any detected medical conditions which 
place the employee at Increased risk of 
material impairment of health from ex­
posure to coke oven emissions. 

The proposed standard contained a 
provision permitting the physician to 
substitute alternative medical exams for 
those exams specified provided that they 
result in at least equal assurance of de­
tecting pertinent medical conditioru;. 
This type of provision is designed to al­
low some flexibility in the minimum 
medical exam requirement where there 
is a great deal of uncertainty as to the 
appropriate screening test. Several med­
ical witnesses stated that they were not 
aware of any suitable alternatives <TR 
1902, 2527) and suggested that the regu­
lation should set out the minimum pro­
cedures, eliminating the need for an al­
ternative exam provision <Ex. 5a, Item 
11; TR 1736). Accordingly, the section on 
alternative medical exams has been de­
leted from the standard. If at some time 
in the future, suitable alternative medical 
exams are developed, the employer may 
seek a vil.rlance to demonstrate equ1va.­
lent effectiveness. Since the standard 
specifies only the minimum requirements, 
the physician is, of course, free to em­
ploy any additional test.s or more sensi­
tive techniques to analyze tr.~ results of 
the specified exams <Ex. 5a, item 29). 
Neither the Criteria Document nor the 
Advisory Committee report Included a 
provision for an alternative medical 
exam. 

The proposed standard Included a pro­
vision prohibiting the exposure of an em­
ployee to coke oven emissions if the em­
ployee would be placed at Increased risk 
of material bnpairment to his or her 
health from such exposure. Under the 
proposal, this determination could be 
based on the physician's written opinion. 
The proposal did not include any provi­
sion requiring the transfer of that em­
ployee to another job, nor did it Include 
the Advisory Committee recommenda­
tion that any removal from exposure 
"shall not result In loss of earnings or 
seniority status to the affected em­
ployee." These provisions have been re­
ferred to collectively as rate retention. 

In this proceeding, representatives of 
unions indicated their great concern re­
garding any requirement for the manda­
tory removal of employees because of 
increased r1sk in the absence of a rate 
retention rtght for employees so re­
moved. The major argwnent presented 

was that the absence of a rate retention 
provision would constitute a major dis­
incentive to employees to submit to phy­
sical examinations because they would 
fear that an adverse medical opinion 
could result In loss of employment. As a 
result, the purpose of the medical sur­
veillance requirements would be sub­
verted and early detection of 1llness 
would, too often, not occur. It was also 
suggested that the absence of a rate 
retention provision creates a dilemma 
antithetical to the purposes of the Act-­
namely, the employee's need to choose 
between continuing to work but risking 
his life by continuing to do so. and pro­
tecting his health, but losing his job. 

This dilemma was articulated by Dr. 
Eula Bingham, Chairperson of the Ad­
visory Committee, who said: "It is to me 
an impossible situation for a worker to 
be afraid to take a physical examina­
tion because he is going to lose the job 
that he uses to feed his family. It is 
unbelievable." <TR. 1093 l 

The record contains testimony regard­
ing cases where employees were reluc­
tant to take physical examinations be­
cause of their !ear that they will lose 
their jobs or be transferred to lower­
paying jobs, <Ex. 2-210; TR 3099-3100) 
and cases where employees were in fact 
transferred to lower paying jobs or laid 
off because of the results of medical ex­
aminations. 

The Agency agrees that the approach 
taken in the proposed standard confronts 
the employee with a difficult choice and 
we are sympathetic to the concerns re­
flected in the unions' position on this is­
sue. However, we believe that the present 
record does not contain sufficient evi­
dence on the propriety, scope and impli­
cations of a rate retention requirement 
so as to constitute an adequate basis for 
the Incorporation of such a provision in 
the standard. 

The record is deficient in this regard 
in a number of relevant areas. In the first 
place, the record does not contain spe­
cific evidence on the scope of the prob­
lem or on the number of employees who 
would be at increased risk from exposure 
to coke oven emissions and who would be 
affected by such a provision. Further, 
there is a range of different types of rate 
retention provisions and the record con­
tains no evidence on the relative merits 
of various types of provisions. In addi­
tion, the record is silent on the interplay 
between these various types of rate re­
tention provisions and collective bargain­
ing agreements in the coke oven indus­
try. With respect to the later issue, it is 
not clear, for example, what rights a 
transferred employee would have under 
a rate retention provision in relation to 
other employees with seniority under ap­
plicable collective bargaining agreements 
and what principles would govern the 
termination of the retained rate. 

There are additional areas in which 
the record does not contain sufficient 
information. The record does not focus 
on the issue of whether an employer 
should be responsible !or the employee's 
retention of his rate of pay where the 
medical condition which is the basis for 
the transfer 1s caused by conditions 

other than coke oven exposure; or the 
a.pplica.bll1ty of the rate retention re­
quirement in circumstances where it Is 
dtmcult or impossible to determine the 
specific etiology of the employee's medi­
cal condition. 

Finally, it would appear that the same 
considerations discussed above would 
militate In favor of a rate retention pro­
vision under other health standards to 
be issued by the Agency. However, the 
record contains no evidence on the im­
pact of such a provisiofl within a larger 
Industrial framework and assesses the 
extent to which varying circumstances 
in other industries would warrant differ­
ent treatment of this issue. We do not 
believe that this important issue should 
be dealt with in a piecemeal fashion and. 
accordingly, decline to make a determi­
nation on the issue until these broader 
ramifications are explored. 

While we are not providing for rate 
retention in the standard, we are con­
vinced that further exploration of this 
issue is necessary in order to deal 1n con­
siderably more depth with the numerous 
issues raised by such a provision. It is 
therefore our intention to conduct 
prompt further study, through an advi­
sory committee or other means, of the 
need and implications of rate retention 
as an aspect of an OSHA health stand­
ard. On the basis of this study, the 
Agency will take further action under 
the Act, as appropriate, regarding rate 
retentiop . 

In the meantime, we have also deter­
mined t.-0 modify the proposed standard 
to delete the mandatory removal pro­
vision. In our view, the issue of manda­
tory removal is closely related to the is­
sue of rate retention and neither should 
be addressed in the present standard. 
The Agency's further study of rate re­
tention will also Involve consideration 
of the mandatory removal question. 

<Kl Employee information and train­
ing. The standard requires the employer 
to provide a training program for em­
ployees working in the regulated area. 
The need to train employees was agreed 
upon by virtually all of the participants 
in the rulemaking proceeding, and a 
training requirement was included in the 
Criteria Document <Ex. 2-18, p, I-10, 11), 
the Advisory Committee report <Ex. 3, 
p. 54l. and the proposed standard (Ex. 
lA, p. 32280) . 

There was disagreement, however, as 
to which employees should receive this 
training. Industry participants have sug­
gested that it be limited to those employ­
ees who work on the coke oven battery, 
th<.J area wh~re the hazards are present 
<Ex. 5A, items 4, 11, 12, 26; Ex. 7, Item 
5). By defining the regulated area in 
terms of the battery, wharf and screen­
ing station <see Regulated Area> , the 
standard has limited the training re­
quirements to those employees who work 
in the area where the hazards related t.-0 
exposure from coke oven emissions exist 
<Ex. 2-14; Ex. 20L), hence, resolving this 
dispute. This was also the approach fol­
lowed in the proposal and the Criteria. 
Document. The Advisory Committee rec­
ommended that every employee be 
trained <Ex. 3, p. 54). OSHA believes 
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that it is necessary to train only those 
individuals who work in the hazardous 
area, and has, therefore, differed from 
this recommendation. 

The training program is required to be 
provided within one week of the effective 
date of the standard for employees who 
are employed in the regulated area and 
at the time of initial assignment for em­
ployees who are not employed in the reg­
ulated area as of the effective date of 
the standard. OSHA believes that it is 
important to train employees as soon as 
possible in order to maximize the bene­
fits of the training program, and has 
acted accordingly. 

The standard requires that the training 
program be provided at least annually; 
however, during the first year follow­
ing the effective d?.te of the standard. 
training regarding hazards nssociated 
with exposure to coke oven emissions 
and the purpose. proper use, and lim­
itations of respiratory protective de­
vices must be provided at least quarterly. 
OSHA believes that an nnnual training 
program is both necessary and sufficient 
to fulfill the purposes of training, but 
that during the firs t year following the 
effective date of the standard. when the 
use of respiratory protection in certain 
circumstances is at the employees op­
tion, it is especially important that em­
ployees make informed choices regarding· 
the use of such respiratory protection . 
The more frequent training during the 
optional respirator period is intended to 
ensure that the choice is an informed 
one. 

The content of the training program 
is intended to apprise the employees of 
( 1 > the ha~ards to which they are ex­
posed; (2) the necessary steps to protect 
themselves, including avoiding exposures. 
respiratory protection and medical sur­
veillance: < 3) their role in reducing 
emissions: and (4> their rights under 
this standard. Section 6(b) (7l of the 
Act makes it clear that these are appro­
pria t.) goals of an employee training 
program, and the standard, therefore, 
includes them. 

The employer is required to make a 
copy of the standard and its appendixes 
available to affected employees. This 
requirement, in combination with the 
review provided for as part of the train­
ing program, is intended to ensure that 
employees understand their rights and 
duties under this standard. 

The employer is also required to pro­
vide. upon request, all materials relat­
ing to the training program to the Secre­
tary and the Director. This is intended 
to provide an objective check of compli­
ance with the content requirements of 
the standard. It should be noted that the 
recordkeeping requirement regarding the 
training program which had been in­
cluded in the proposal <Ex. la, p . 322801 
has been deleted in the standard. This 
places greater reliance on access to train­
ing materials as a check to ensure that 
employees are being properly trained. 

L. Signs and Labels. OSHA believes 
that it is important, and indeed section 6 
<bi C7J of the Act requires, that appropri­
ate forms of warning, as necessary, be 
used to apprise employees of the hazards 

to which they are exposed in the course 
of their employment. OSHA believes, as 
a matter of policy, that employees should 
be given the opportunity to make in­
formed decisions on whether to work at 
a job under the particular working con­
ditions extant. Furthermore, there is evi­
dence that when the control of po-tential 
safety and health problems involves the 
cooperation of employees . the success of 
such a program is highly dependent upon 
the worker's understanding of the haz­
ards attendant to that job <Ex. 2-18, p . 
I-10, 11 >. 

In light of the s erious nature of the 
h aza rd of exposure to coke oven emis­
sions. OSHA does not believe that peri­
odic training a lone will adequately ap­
pri se employees of the carcinogenic haz­
ard . Ho\\'ever, coupled with the training 
requirements, OSHA believes that the re­
quiremen t to pos t s igns will adequately 
do so. Additionally, the appearance of 
the phrase "cancer hazard" on the warn­
ing sign will serve as an objective check 
on whether employee,<; are actually being 
informed of this hazard. 

Since even persons who are only on a 
coke oven occasionally, m ay fa ce an in­
creased risk of cancer (Ex. 82>, OSHA 
does not believe that the hazard to these 
people is oversta ted by the required sign. 
Also. as is the case with a regular em­
ployee, the warning signs would serve as 
an added impetus to occasional visiting 
employees to utilize any protective equip­
ment which has been provided <Ex . 2-18 ). 

Several participants suggested that 
signs will not be necessary because the 
other provisions of the standard will 
insure reduction of exposure and elimi­
nation of the resultant hazard . While 
that is to be hoped, OSHA believes that 
the use of signs is part of the standard's 
multifaceted approach to reduction of 
employee exposure to coke oven emis­
sions. 

Finally . given the epidemiologic evi­
dence of the human carcinogenicity of 
coke oven emissions, the chnrge that the 
signs will cause undue alarm appears 
unfounded. This is especially so when 
balanced against the positive results 
anticipated, as described above . For a ll 
of the reasons set forth, OSHA feels that 
it is appropriate to use precautionary 
signs which warn of a ca ncer hazard. 
Additionally . the phrases "authorized 
personnel only " and "no smoking" relate 
directly to requirements in the standard 
which limit access and activities within 
regulated areas. (See discussions of 
Regulated Areas and of Hygiene Fa­
cilities and Practices .> 

The standard also requires that areas 
wbere the permissible exposure limit i.s 
exceeded be posted with signs which in­
form of the existence of danger and the 
requirement to use respiratory protec­
tio:if. The word "danger" is used for three 
reasons: <ll To attract the attention of 
workers: <2> to alert workers to the fact 
that they are in a dangerous area, i.e., 
an area where the permissible exposure 
limit is exceeded; and (3) to emphasize 
the importance of the message to follow . 

The phrase "respirator required" is 
used to inform the employees of the areas 
in which the permissible exposure limit 

is exceeded and the use of respiratory 
protection i.s mandated by the standard . 
Since exposure levels in the regulated 
area ma.y be within the permissible ex­
posure limit, a requirement separate 
from that of subsection l4l of this para­
graph has been established. 

It should be noted that the ,,·orQ.ing 
required for signs in this paragraph is 
slightly different from the wording sug­
gested in the Criteria Document. Ad ­
visory Committee report, and proprnoed 
standard. The substance of the informa­
tion, however, contained in the signs is 
basically the same. 

The standard does not reqwre thnt 
warning signs be printed both in English 
and in the predominant prim:.ry lan­
guage of non-English speaking workers . 
if any, as recommended in the Criteria 
Document. The need for such 8 require­
ment h as not !Jeen established in t!H: 
record. 

The use of la bels or signs required by 
other statutes, regulations, or ordinances. 
in addition to, or i; . combination with, 
:-igns r equi red by <! ifs standard is per­
mitted . OSHA recogn izes that employers 
may be subject to various legal require­
ments to use warning signs ancl labels. 
The purpose of this provision of the 
standard is to allow the employer to com­
ply with these various requirements in 
an a dminist1atively .:onvenient manne:· 

The standard requires that no state ­
ment which contradicts or detracts from 
the effect of any sign required by this 
paragraph sha ll appear on or near any 
such r equ ired sign. It also requires thnt 
the legend on the signs be kept visi!>le to 
emplo~·ees by ill um ln o.ting and \lea ning 
the signs when necessary. The·-c ~wo re­
quirements are designed to ensme the 
effectiveness of the warning signs . 

Statements which contradict or de­
tract from the intended effect of ~1 . e sign 
a re clearly counterproductive to •tsing 
signs to convey information. SID'."n~y. 
if the legend on a sign cannot be read 
because of either darkness or an uncle:m 
condition, then there is no purpose in 
requiring signs to be posted. The use of 
precautionary labels on containers of 
protective clothing contaminated with 
coke oven emissions is required. Such a 
requirement was included in the pro­
posal <Ex. la, p 32280). In light of the 
skin ca ncer hazard associated with coke 
oven emission. W·e are mindful that no 
evidence presently exfr;ts that laundry 
workers \1 ho handle contaminated cloth­
ing exhibit an excess of cancer. However. 
no evidence exists to the contrary, and 
in light of our experience which other 
carcinogens (e.g. asbestos l and the 
prophylactic nature of the Act, we have 
decided to include a requirement for 
precautionary labels for contaminated 
clothing. The word "cancer" is not re­
quired to appear on the label because 
in these circumstances, we believe it 
would be unduly alarming. On the other 
hand, • • • OSHA believes it i.s appro­
priate that individuals who are engaged 
in handling and laundering the contami­
nated clothing be apprised of the hazard 
and practices to be avoided when han­
dling the clothing. 
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M. Recordkeeping. Section 8<cl (3) of 
the Act (29 U.S.C. 667) mandates the 
promulgation regulations requiring em­
ployers to maintain accurate records of 
employee exposures to potentially toxic 
materials Dr harmful physical a.gents 
which are required to be monitored or 
measured. Accordingly, the standard re­
quires employers to keep an accurate 
record of all measurements taken <pur­
suant to paragraph (el of this section) 
to monitor employee exposure to coke 
oven emissions. 

The standard provides that this record 
must include information which is in­
tEnded to identify the employee and to 
accurately reflect the employee's expo­
sure. Specifically, it must include: <al 
The names. social security numbers and 
job classifications of the employees mon­
itored, <bl the date<s>, number, dura­
tion and results of each of the samples 
taken, including a description of the rep­
·resentative sampling procedure used to 
determine employee exposure where ap­
plicable, <c l the type of respiratory pro­
tective devices worn by the employee, if 
any, (d) the environmental variables 
that could affect the measurement of 
employee exposure, and \el a descriptie>n 
of the sampling and analytical methods 
used, and evidence of their accuracy. 

The standard requires that this record 
be maintained for at least 40 years, or 
for the duration of employment plus 20 
years, whichever is longer . OSHA believes 
that this retention period is necessary 
and appropriate for the development of 
information regarding the causes and 
prevention of occupational illnesses re­
lated to expoE.ure to coke oven emissions. 
To be useful for this purpose an ex­
posure monitoring record must be re­
tained long enough to allow health ef­
fects related to employee exposure to be­
come manifest. Some of the health ef­
fects related to exposure to coke oven 
emissions, specifically the development 
of cancer, do not become manifest for at 
least 20 years <TR. 919-920>. Therefore. 
a retention period which encompasses 
both the period of exposure and the pe­
riod of latency has been selected. Since 
the latency period may e:;.ceed 20 years, a 
minimum retention period of 40 years 
has been established to cover employees 
who have experienced shorter periods of 
exposure, i.e. less than 20 years. 

The requirement to make exposure 
monitoring records and the content 
thereof prescribed in the standard are 
consistent with the approaches followed 
in the proposal <Ex. la , p . 32280) and the 
Advisory Committee recommendations 
CEx. 3, p. 65-68 > • There was also no sig­
nificant disagreement by the partici­
pants. The retention period which is the 
same as in the proposal, does differ from 
the period <of at least 50 years or em­
ployment plus 20 years whichever is 
greater) suggested by the Advisory Com­
mittee <Ex. 3, p. 65> . OSHA believes that 
a minimum period of 40 years will serve 
essentially the same purpose and be less 
burdensome to employers than the sug­
gested 50 year minimum. 

Industry participants objected to a 40­
year minimum retention period. One 

argument is that "the requirement 1s un· 
dul¥ burdensome and unreasonable, rely­
ing, in part, on section B<d> of the Act, 
which states that any intormation ob­
tained under the Act shall be obtained 
with a "mlnimwn burden" on employers. 
<Ex. 5A, item 12; Ex. 7, item 5, 8, 13). 
OSHA regards the 40-year retention pe­
riod as minimally burdensome since it is 
within the organizational framework and 
resources of the steel industry <Ex. 2015, 
p . 37-38, 70-71; Ex. 2-138 : p. 226-238). 
The industry already has the facilities 
for dealing with the extensive record­
keeping required for it~; medical and per­
sonnel records <Ex. 2-85, p. 70-71); it 
is not unreasonable nor overly burden­
some to use these facilities for exposure 
recordkeeping as well. 

Another argument made by industry 
participants is that the 40-year retention 
period is unreasonable in light of the ap­
proximate 20-year latency period for 
lung cancer. The employer, it is said, 
should not be responsible for recordkeep­
ing beyond the latency period for cancer; 
therefore , a retention period for the term 
of employment plus 20-years ls reason­
able <Ex. 45 ; Ex. 5A, items 12, 20; Ex. 7, 
items 5. 8, 13) . This argument ignores 
the possibility of a latency period last­
ing longer than 20 years. As noted above, 
OSHA has established a minimum re­
tention period of 40 years in order to al­
low for a longer latency period and to 
cover employees who work less than 20 
years. 

The standard also requires that the 
employer keep an accurate medical rec­
ord for each employee who is subject to 
medical surveillance. Section 8 <cl <1l of 
the Act authorizes the promulgation of 
regulations requiring an employer to 
keep such records regarding the employ­
er's activities relating to the Act as are 
necessary or appropriate for the en­
forcement of the Act or for developing 
information regarding the causes and 
prevention of occupational illnesses. 
OSHA bel.ieves that medical records 
llike exposure monitoring records) are 
both necessary and appropriate to both 
the enforcement of this standard and 
the development of information regard­
ing the causes and prevention of illness 
related to exposure to coke oven emis­
sions. 

Like all records. medical records sene 
as an objective check that an employer 
has actually performed the ~ubstantive 
requirements of the standard. More im­
portantly, as explained above, it is nec­
essary to relate employee's medical ef­
fects with their exposures in order to 
develop information regarding cause 
and prevention. Medical records are 
necessary and appropriate for this pur­
pose. In addition, medical records are 
necessary for the proper evaluation of 
an individual employee's health. For all 
of these reasons, medical records have 
been required in the standard. 

The standard provides that the medi­
cal records must include information 
which is intended to identify the em­
ployee, to accurately reflect the employ­
ee's health, and to establish that the em­
ployee has had an opportunity to par­

ticipate in a medical examination. The 
reasons for requiring the various aspects 
of the medical surveill&nce program 
have been explained in that section. It ls 
basically these requirements which dic­
tate the content of the medical records. 

The standard added to the content re­
quirements of the prop06al by requiring 
that either the employer or the desig­
nated physician keep the histories de­
veloped, result.s of the medical examina­
tions, and procedures, guidelines or 
standards used to interpret the results. 
This was done to aid in the evaluation of 
an individual employee's health. Other­
wise, the standard essentially followed 
the approach of the proposal and the 
Advisory Committee. The need for keep­
ing medical records and the content of 
the records was generally not disputed 
by the participants, although the reten­
tion period was. 

The standard requires that medical 
records be maintained for at least 40 
years or for the duration of employment 
plus 20 years, whichever is greater. Em­
ployers again felt that this requirement 
was too burdensome and unnecessary for 
the same reasons expressed regarding ex­
posure monitoring records. OSHA be­
lieves, however, that the same justifi"ca­
tion applies to the retention period for 
both records. and has acted accordingly. 

In addition, specific retention periods 
for x-rays and cytologlc examination 
slides have been established. The initial 
x-ray and slide must be retained for the 
full retention period because they serve 
as a baseline against which all future 
evaluations are measured. Any x-ray 
with a demonstrated abnormality, all 
subsequent x-rays, any slide with demon­
strated atypia, if such atypla persists for 
3 years, and all subsequent slides and 
written descriptions must also be main­
tained for the full retention period. 
OSHA believes that these results which 
indicate abnormality and atypia are use­
ful in the evaluation of an employee's 
phy.~kal condition and the development 
of information regarding the. cause and 
prevention of illness. 

Normal x-rays and slides need not be 
maintained for the f11U retention period. 
Only the x-rays for the most recent 5 
years. and the slides and written descrip­
tion for the most recent 10 years, are 
required to be kept. Although the normal 
result is also useful in health evaluation 
<TR. 1216; 1197! it was felt to be too 
burdensome to employers to require them 
to keep all normal results. Based upon 
the evidence presented by medical wit­
nesses, that retention of the initial x­
ray and x-rays from the most recent 5 
years would be sufficient for medical 
treatment <TR. 1216-7; 1903-4; 2462; 
2528-9), and that 10 yea.rs of the most 
recent slides ·and· descriptions would be 
necessary <TR. 1734-36;) and sufficient 
<TR. 1197l to assure confidence in the 
interpretation of results, OSHA has 1·e­
vised the standard accordingly. 

The retention period in the standard 
generally follows the proposed standard 
and is shorter than the minimum 50 year 
period recommended by the Advisory 
Committee. The reason for this differ-
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ence 1s the same as for the shortened 
minimwn period for exPosure monitor­
ing records explained above. 

The final standard requires that all 
records required to be maintained by the 
recordkeeplng section be made available 
upon request to the Secretanr and Direc­
tor fo.r examination and copying. The 
purpose of this section is to Insure com­
pliance with the recordkeep.tng reguJa­
t lons and to provide data necessary for 
development of lnfon:na.tion regarding 
the cause a.nd prevention of occupational 
illness. 

In requiring that all records be made 
available to the Secretary and Director, 
the final standard follows the proposed 
standard as well as the recommendation 
of the Advisory Committee report. No 
objections to this provision were received. 

The final standard requires that em­
ployees or their designated representa­
tives be provided access to examine and 
copy records of required morutorlng and 
measuring. The purpose of this provlslon 
ls to ensure current employees that their 
exposure Is being properly monitored and 
measured and tbaL they are workillg in a 
safe and healthful environment. 

Jn requiring that employees or their 
designated representatives be provided 
access to examine and copy records of re­
quired monitoring and measuring, the 
standard does not follow the proposed 
standard. ,It provided for access to re­
quired monitoring and measuring records 
to former employees and their designated 
representatives as well as to current em­
ployees and their· representatives. The 
standard restrlcts access to required 
monitoring and measuring records to 

-current employees and their representa­
tives because there ls no apparent reason 
for former employees to inspect cur­
rent monitoring and measuring records 
having no relation to their own expasure. 
The Advisory Conunittee report recom­
mended that employees or their repre­
sentatives, !ormer employees. and desig­
nated physlcio.Ds of employees and for­
mer employees have access to required 
exposure records. The standard does not 
provide for access to current exposure 
records to designated physicians or em­
ployees and former employees because 
the designated physicians are authorized 
to have access to employee or former em­
ployee medical records in which the ex­
posure of the employee ls recorded. 
Therefore, no purpose is served in pro­
viding for access to curre11t monitoring 
records to the designated physician of 
an employee or former employee. 

An industry participant objected to the 
copying entitlement of the availability 
section in the proposed standard, arguing 
that section 8Cc> (3) of the Act contem­
plates nothing more than mere access, 
thereby justifying examination of the 
records by the employee, but not justify­
ing copying of the records. However, 
OSHA regards the right to inspect as 
commonly carrying with It the right to 
make copies, without which the right to 
inspect weuld be practically valueless. 

This participant also argued that the 
access rtght ls intended to be limited to 
t.he employee's exposure records. How­

ever, section 8(c) (3) of the Act explicit­
ly provides "employees or their repre­
sentatives with a,r_ opportunity to ob­
serve • • • monltorl.ng or measuring • • • 
and to have access to the records there­
of." Such monitoring or measuring is by 
section 8CcJ (3), the required monJtorlng 
or measuring, and is not Intended to be 
limited to the monitoring or measuring 
of the particular employee. 

This participant's objection to access 
to required mon,itortng or measuring rec­
ords to the designated representative of a 
former employee has been incorporated. 
The standard has eliminated access to re­
quired monitoring records to both the 
former employee and the former desig­
nated representatives on the ground that 
no purpooe is served by permitting the 
former employee to have access to cur­
rent required monitoring records. 

The standard requires that former em­
ployees or their designated representa­
tives be provided access to examine and 
copy required monitoring and measuring 
records indicating their own exposures. 
The purpose of this provision is to protect 
the former employee's health over his en­
tire lifespan by permitting him access to 
records indicating his exposure to poten­
tially carcinogenic substances. It should 
be noted that the former employee or his 
designated representative may not neces­
sarily be restricted to records indlca ting 
only his own exposure. Beca use the final 
standard permits monitoring which is 
"representative" of an employee's expo­
sure, not monitoring of each ' individual 
employee's exposure, the former employ­
ee can also hll'Ve the right to access to 
all those measucements from which his 
expasure was determined w gain assur­
ance that his exposure measurement was 
properly calcula.ted. 

In requiring that former employees or 
their designated representatives be pro­
vided access to examine and copy re­
quired monitoring and measuring rec­
ords indicating their own exposures, the 
final standard does n0t follow the pro­
posed standard. The .I>roposal authorized 
access to required exposure measure­
ments to former employees and their rep­
resentatives, without d1stingulshing re­
quired exposure records from records in­
dicating the employee's own exposures. 
The final standard makes separate pro­
vision for the former employee's access 
to records indicating only his own expo­
sures because he is entitled to such access 
for the protootion of his own health, but 
has no reason to require access to current 
monitoring records having no relation to 
his own exposures. Moreover, section 8(c) 
<3> of the Act specifically provides for the 
employee's or former employee's access 
right to records indicating their own ex­
posures. The Advisory Committee report 
did not dlstinguJsh access to required 
monitoring records from access to rec­
ords indicating the employee's own ex­
posures. 

An industry participant objected to the 
access right of the designated represent­
ative of a former employee because sec­
tion 8Cc> <3> of the Act, while expllcitly 
a.uthorlzing accesa by employees or for­
mer emJ*>yees to recoJ'ds indica\ing their 

own exposure, does not expllclty make 
provision for this access right by the 
designated representative of. the former 
employee. It shouJd be noted that section 
8<c> <3> also does not explicitly provide 
for access to the designated representa­
tive of a current employee. Denying ac­
cess to the records o! individual exposure 
by designated representatives wouJd re­
sult in a denial of access to the informa­
tion by a former employee where he is 
incapacitated and unable to inspect the 
records or simply not able to understand 
them. Allowing access to these records to 
the designated representative of a former 
employee ls ponsistent ·with the main 
purposes of the Act. mainly to provide 
for "safe and healthfuJ resources" (sec­
tion 2 (bl>. Therefore, section S<c> C3l 
must be read to include designated rep­
resentatives of the former employee as 
having access rights to those records in­
dicating the former employee's own ex­
posure. 

The final standard requires that re­
quired employee medical records be made 
available upon request for examination 
and copying to a physician designated 
by the affected employee or former em­
ployee. The purpose of this provision is 
to protect the employee's health by au­
thorizing his designated physician to 
have access to medical records usefuJ in 
the diagnosis of illness. 

In requiring that employee medical 
records be made available upon request 
for examination and copying to a physi­
cian designated by their affected em­
ployee or former employee, the standard 
follows the proposed standard. The Ad­
visory Committee report gave this ac­
cess right to the employee's authorized 
representative. In restricting access to 
medical records to the employee's desig­
nated physician, the standard takes into 
account the special character and sen­
sitivity of the component,, of a medical 
record. The criteria document, like the 
standard, authorized access by desig­
nated physicians to all medical records. 
The standard also authorizes access to 
medical records to the medical repre­
sentative of the Secretary of Labor con­
sistent with the criteria document. 

The standard req'.llires, with rega.rd to 
the transfer of records, that In the event 
the employer ceases to do business, the 
successor employer shall receive and re­
tain all records required to be maintained 
under the recordkeeping section. The 
purpose of this section ls to ensure that 
the records will be protected and pre­
served for the required retention period. 

In requlrlng the successor employer to 
receive and retain all records required to 
be maintained, in the event the employer 
ceases to do business, the standard fol­
lows the proposed standard. The AdVisory 
Committee report did not address this 
issue. No comments regarding this aspect 
of the transfer of records were received 
from industry participants. 

The standard requires that in the 
event an employer ceases to do business 
and there is no successor to receive and 
retain the records for the prescribed 
perlOd, the records are to be transmitted 
by regU;tered mall to Ule Director. The 
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purpose of this provision Sii to ensure 
that records are preserved for the req.. 
uislte retention per10d. 

In requiring the records to be trans­
mitted by registered mall to the Director, 
where there is no successor employer, the 
tlnaJ standard follows the' proposed 
standard. The Advisory Committee re­
port did not address the issue. 

An lndust.ry partl.clpant, obJecttng to 
the requirement of transmittal by reg­
istered mi:i.ll only, argued that an em­
ployer should have a right to select the 
best means of shipment, especJally where 
the volume of records varies widely. But 
the purpooe of requ.irl.ng transmittal by 
registered mall only ls to ensure that the 
records will be received. 

To relax the requirements with regard 
to the means of shipment would lower 
the degree ot accountabll1ty to which 
the employer Is held and would increase 
the posslblllty that the records would 
not be handled with due care. 

The proposed standard contained re­
qul.rements !or recordkeepl.ng of me­
chantceJ venUlatlon measurements, and 
rosters. The substantive requirements to 
make these measurements and to keep a 
roster no longer exist, hence the require­
ments ti ·~eep the corresponding records 
have been deleted from the standa.rd. 

The proposed standard and the Advi­
sory Committee report 1.ncluded require­
ments to keep records of respirator usage 
and employee training. The standard 
does not include th~se requl.rements. 
.tloth the respiratory protection program 
and all materials relating to the em­
ployee ln!onnatlon and trainlng program 
must be provided upon request to the 
secretary and the Director. SI.nee the 
mal.n purpose of requirements to keep the 
records in these areas Is enforcement, 
OSHA believes that this goal will be 
served by having such lntormation avail­
able upon request. 

N. Observation of monitoring. Section 
S<c> (3) of the Act requires that employ­
ers provide employees or their repre­
sentatives with the opportunity to ob­
serve moDltorlng of employee exposures 
to toxic materials or harmful physical 
agents. In accordance with this section, 
the standard contains provisions for 
such observation. To ensure that this 
right Is meaningful, observers would be 
entitled to an explanation of the meas­
urement procedure, to observe nll steps 
related to the measurement procedure, 
and to record the resul~ obtained. 

The observer, whet.her an employee or 
designated representative, must be pro­
vided with, and is reqUlred to use, any 
personal protective devices requlred to 
be worn by employees working in the 
area that is being monitored, and must 
comply witb all other applicable safety 
and health procedures. 

<O> Effective date. In order to ensure 
that affected employers and employees 
will be Informed of the existence of the 
provisions of this standard, and that 
employers are given an opportunity to 
fllmiltarlze themselves and their em­
ployers are given an opportunity to 
familiarize themselves and their em­
ployees with the existence of the new re­

quirements, pursuant t.o section 6(b) C4> 
ot the Act, the effective date of tb1s 
stmidard will be delayed ninety days 
until January 1977. Both the proposed 
standard <Ex. la, p, 32281) and the Ad­
visory Committee Report <Ex. 3, p. 70) 
provided for a delayed effective date ot 
thirty days from the date of pranntlga­
tlon. alt.hough they did Include start-up 
dates which, in effect, extended the 
effective date beyond the thlrty day pe­
riod :for various portions of the regula­
tion. However, OSHA has decided that, 
In view of the highly technlca.1 nature of 
the standard, and for the reasons stated 
above, a nlnety day delay o! the effective 
date 1s appropriate. 

<P> Appendices. The two appendices 
included with the regulation are not in­
tended to create any addJtlonal obllga­
tions not otherwU;e imposed or to detract 
from any existing obligation. 

Accordingly, pursuant to sections 6(b) 
and 8<c> of the Occupational safety a.nd 
Health Act of 1970 C84 Stat . 1593, 1599, 
29 U.S.C. 6fl5, 6fl7 ) , secretary of Labor's 
Order No. 11-76 (41 FR 25059), and 29 
CF'R Pa.rt lOll, Part 1910 of TiUe 29, 
Code of Federal Regulations is hereby 
amended by a.dd.lng a new § 1910.1029 as 
set fortll below. 

Signed at Washington, D.C., this 19th 
day of October 1976. 

MORTON CORN, 
Assistant Secretarv ot Labor. 

Section 1910.1029 is added to Title 29, 
Part 1910 as set forth below: 
§ 1910.1029 Coke oven emis~ions. 

(a) Scope and application. ThJs sec­
tion applies to tbe control of employee 
exposure to coke oven emissions, except 
that this section shall not apply to work­
ing conditions with regard to which 
other Federal agencies exercise statu­
tory authority to prescribe or enforce 
standards affecting occupational safety 
and health. 

(b) Definitions. For the purpose of this 
section: "Authorized person" means any 
person specifically authorized by the 
employer whose duties require the pe::­
son to enter a regulated. area, or any 
person enterl.ng such an area as a desig­
nated representative of employees for 
the purpose of exercising the opportu­
nity to observe monitoring and measur­
ing procedures under paragraph <n ) of 
this section. 

"Beehive oven" means a coke oven in 
which the products of carbonlzatl.on 
0th.er than coke are not recovered, but 
are released into the ambient air. 

"Coke oven" means a retort in which 
coke is produced by the destructive dis­
tillation or carbonization of coal. 

"Coke oven battery" means a structure 
contain.lng a nwn·ber of slot-type coke 
ovens. 

"Coke oven emissions" means the ben­
zene-soluble fraction of total particulate 
matter present during the destructive 
distillation or ca.rboniZatlon of coal for 
the prOduction of coke. 

"Director" mee.ns the Director, N~ 
. tlonal Institute for Occupational ati.fety 
a.nd HeeJth, U.S. Department of Health, 

Educe.tion, and Welfare, or h1s or her 
destgnee. 

"Emergency" means any occurrence 
such as, but not Itmlted to, eqUlpment 
failure which is likely to, or does, result. 
in any massive release of coke oven emis­
sions. · 

"Existing coke oven battery" means a 
battery in operation or under construc­
tion on January 20. 1977. and which is 
not rehabilitated. 

"Rehabilitated coke oven batten"' 
means a. battery which ts rebuilt, over­
hauled. renovated, or restored such as 
from the pad up, after January 20. 1977. 

"Secretary" means the Secretary of 
Labor, U.S. Department o! Labor, or h1s 
or her des!gnee. 

"Stnge charging" means a procedure 
by which a predetermJned volume of coal 
in ea.ch Jarry car hopper Is introduced 
into an oven such that no more t.han 
two hoppers are discharging simultane­
ously. 

"Sequential chargl.ng" means a proce­
dure, usually automatically timed. by 
which a predetermined volume of coal Jn 
each ltlrry car hopper 1s introduced into 
an oven such that no more than two 
hoppers commence or finish dlschargJng 
simultaneously although, at some point, 
all hoppers are d!Scharging simultane­
ously. 

"Pipeline charging" means any ap­
paratus used to introduce coal into an 
oven which uses a pipe or duct perma­
nently mounted onto an oven and 
through which coal ls charged. 

"Green push" means coke which when 
removed from the oven results In emis­
sions due to the presence of w1volatllized 
coal. 

(c) Permissible eXposure limit. The 
employer shall assure that no employee 
is exposed to coke oven emissions at con­
centrations greated than 150 micrograms 
per cubic meter of air n50 µg/m') , aver­
aged over any 8-hour period . 

<d > Regulated areas. <l) The employer 
shall establish regulated areas and shall 
limit access to them to authorized per­
sons. 

<2> The employer shall establish the 
following as regulated areas: 

li > The coke oven battecy Including 
topside and Its machinery. pushslde and 
its machine.ry, coke side and it.-s machin­
ery, a·nd the battery ends; the wharf ; 
and the screening station; 

Cli) The beehive oven and Its machin­
ery. 

<e> Exposure monitoring and meCU1ure­
ment-U > Monitoring program. m Each 
employer who has a place of employ­
ment where coke oven emissions are pres­
ent shaU monitor employees employed 
in the regulated area t.o measure their 
exposure to coke oven emissions. 

<ID The employer shall obtain meas­
urements which are representative of 
each employee's exposure to coke oven 
emissions over a.n eight-hour period. All 
measurements shall determine exposure 
without regard to the use of respiratory 
protection. · 

<111> The employer shall collect full­
shift <!or at least seven contl.nuous 
hours> personal samples, including at 
least one sample during each sht!t for 
each battery and each job classltlcatlon 
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within the regulated ares.a lncludhlg at 
least the followln.g Job classl.flcatfom: 

<a> Lidman: 
<b> Tar chaser; 

Cc> Larry car operator; 

(d) Luterman: 
<e> Machine operator, coke side; 

(/) Benchman, coke side: 

(gl Benchman, pusher side: 

(hl Heater; 

W Quenching car operator; 

tjl Pusher machine operator: 

(k) Screening station operator; 

m Wharfman; 

<ml Oven patcher; 

tnl Oven repairman; 

<ol Spellman; and 

(p) Maintenance personnel. 
(iv) The employer shall repeat the 

monitoring and measuremenbl required 
by this paragraph Ce> <ll at least every 
three months. 

(2) Redetermination. Whenever there 
has been a production, process, or con­
trol change which may result in new or 
additional exposure to coke oven emis­
sions, or whenever the employer has any 
other reason to suspect an increase in 
employee exposure, the employer shall 
repeat the monitor:lng and measurements 
required by paragraph (el (1) of this 
section for those employees affected by 
such change or increase. 

(3) Employee notification. m The em­
ployer shall notify each employee in 
writing of the exposure measurements 
which represent that employee's exposure 
within five working days after the re­
ceii>t of the results of measurements re­
quired by paragraphs <el Cl) and <e> (2) 
of this section. 

(ii) Whenever such results indicate 
that the renresentative employee ex­
posure exceeds the permissible exposure 
limit, the employer shall, in such notifi ­
cation, inform each employee of that fact 
and of the corrective action being taken 
to reduce exposure to or below the per­
missible exposure :imit. 

(4) Accuracy of measurement. The em­
ployer shall use a method of monitoring 
and measurement which has an accuracy 
Cwtth a confidence level of 95%) of not 
less than plus or minus 35% for con­
centrations of coke oven em1ss1ons 
greater than or equal to 150 µg / m". 

(fl Methods of compliance. The em­
ployer shall control employee exposure to 
coke oven emissions by the use o! engi­
neering controls, work practices and res­
piratory protection as follows: 

<l) Priority of compliance methods­
(i) Existing coke oven batteries. <a> The 
employer shall institute the engineering 
and work practice controls listed in para­
graphs (fl <2>, m <3> and m <4> of this 
section In existing coke oven batteries at 
the earliest possible time, but not ater 
than January 20, 1980, except to the ex­
tent that t~e employer can establish that 
such controls are not feasible . In deter­
mining the earliest possible time for in­
stitution of engineering and work prac­
tice controls, the requirement, effective 
August 27, 1971, to implement feasible 
admlnJstrattve or engineering controls to 
reduce exposures to coal tar pitch vola­
tiles, shall be considered. Wherever the 
engineering and work practice controls 
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which can be instituted are not suftlclent 
to reduce employee exposures to or below 
the permissible eiposure Um.it. the em­
ployer shall nonetheless use them to re­
duce exPOsures to the lowest level achiev­
able by these controls and shall supple­
ment them by the use of respiratorJC 
protection w.hich complies with the re­
quirements of paragraph (g) o! this sec­
tion. 

Cb) The engineering and work prac­
tice controls required under paragraphs 
Cf> <2>, (f) <3>. nud (!) (4) of this section 
are, minimum requirements generaUy 
applicable to all existing coke oven bat­
teries. I!. after implementing all con­
trols required by paragraphs t f> <2> , 
<l> C3l and (fl (4l of this section, or 
after January 20, 1980, whichever is 
sooner. employee exp9sw·es still exceed 
the permiSSible exposure limit, employ­
ers shall tesearch. develop and imple­
ment any other engineering and work 
practice controls necessary to reduce ex­
posure to or below the perrnis ible ex­
posure limit, whenever the engineering 
and work practice controls which can 
be instituted are not sufficient Lo reduce 
employee exposures to or below the per­
missible exposure limit. the employer 
shall nonetheless use them to reduce 
exposures to the lowest level ach!evable 
bv these controls and shall supplement 
them by the use of respiratory protec­
tion which complies with the require­
ments of paragraph <g> of this section. 

Ciil New or rehabilitated coke oven 
batteries. The employer shall institute 
the best available engineering and work 
practice controls on all new or rehabili ­
tated coke oven batteries to reduce and 
maintain employee exposures at or below 
the permissible exposure limit, except 
to the extent that the employer can 
establish Ula t such controls are not 
feasible. Wh.erever the engineering and 
work practice controls which can be In­
stituted are not sufficient to reduce em­
ployee exposures to or below the per­
miSSlble exposure limit. the employer 
shall nonetheless use them to reduce 
exposures to the lowest level achievable 
by these controls and shall supplement 
them by the use or respiratory protec­
tion which complies with the require­
ments o! paragraph <g> or th1s section. 

Clii> Beehive ovens. The employer shalJ 
Institute engineering and work practice 
controls on all beehive ovens at the ear­
lies·t possible time to reduce and main­
tain employee exposures at or below the 
permissible expooure limit. except to the 
extent that the employer can establish 
that such controls are not feasible. In 
determining the earliest possible time for 
Institution of engineering and work prac­
tice controls, the requirement. effective 
August 27, 1971 , to implement feasible 
a.dmlnistratlve or engineering controls to 
reduce exposures to coal tar pitch vola­
tiles, shaJJ be considered. Wherever the 
engineering and work practice controls 
which can be instituted are not sufficient 
to reduce employ.ee exposures to or below 
the permissible exposure limit, th.e em­
ployer shall nonetheless use them to re­
duce exposures to the lowest level achiev­
able by these controls a.nd shall supple­
ment them by the use of respiratory 

protection which complies with the re­
qutremen or para.graph cg> of this sec­
tion Engineering controls. (!) Charg­

. The employer shall equip and oper­
ate existing coke oven batteries with all 
of the following engineering controls to 

,control coke oven emissions during 
chnrging operations : 

(a.) One of the following methods of 
charging: 

\l l Stage charging as described in par­
agraph Cfl C31i> Cb> o! this section; or. 

CZ> Sequential charging as described 
in paragraph Cfl (3> Cil <b> of this section 
except that para.graph Cf) <3> m Cb) <J • 
Ctvl o! this section does not apply to se·­
qucntial charging ; or 

3> Pipeline charging or other forms 
of enclosed char.glng in accordance with 
parag-raph m (2) m of this section, e;o: ­
cept that pa ragraphs C!l C2 ) m Cb>, Cd' . 
{el. (fl and (h l of this section do not 
apply: 

Cbl Drafting from two or more points 
in the oven be'lng charged. through the 
use of double collector mains. or a ftxed 
or moveable Jumper pipe system to an­
other oven. to effectively remove the gases 
from the oven to the collector mains; 

Ccl Aspiration systems designed and 
operat;ed. to provide sufliclent negative 
pressure and flow volume to effectively 
move the gases evolved during charging 
Into the collector mains, including suf­
ficient steam pressw·e, and steam jets of 
sufficient dJ ameter; 

tdJ Mechanical volumetric controls on 
each Jany car hopper to provide the 
proper amount of coal to be charged 
through ea.ch charging hole so that the 
tunnel head wt 11 be sumclent to permit 
the gases to mo\"e from the oven into the 
collector mains; 

tel Devices to facilitate the rapid and 
continuous flow of coal Into the oven be­
ing charged. such as stainless steel liners, 
coal vibrators or pneumatic shells: 

<fl IndJvidually operated larry car 
drori sleeves and slide gates designed and 
maintained so that the gases are effec­
tively removed from the oven Into the 
collector mains; 

(g) Mechanized gooseneck and stand­
pipe cleaners; 

thl Air seals on the pusher machine 
leveler bars to control air Infiltration 
during charging; and 

<H Roof carbon cutters or a compress­
ed al.r system or both on the pusher ma­
chln.e rams to remove roof carbon. 

(ti) Coking. The employer shall equip 
and operate existing coke oven batteries 
with all of the following engineering con­
trols to control coke oven emissions dur­
ing coking operations : 

<a> A pressure control system on ~h 
battery to obtain uniform collector main 
pressure: 

<-O> Ready access to door repair !a.clli ­
tl.es capable of prompt and efficient re­
pair of doors, door seallng edges and all 
door parts; 

{c) An adequate number of spare doors 
avallab!e for replacement purposes: 

Cdl Chuck door gaskets to control 
chuck door emissions until such door is 
repaired, or replaced; and 

<el Heat shields on door machines. 
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<3) Work practice control3. (1) 
Cltarging. The ell)ployer shall operate 
existing coke oven batteries with all of 
the following work practices to control 
coke oven emissions during the charging 
operation: 

Ca> Establishment and Implementation 
of a detaHed, written inspection and 
cleaning procedure for each battery con­
sisting of at least the following elements: 

Cl! Prompt and effective repair or re­
placement of all engineering controls: 

c21 Inspection and· cleaning of goose­
necks and standpipes prior to each 
charg~ to a specified minimum diameter 
sufficient to effectively move the evolved 
gases !rom tbe oven to the collector 
maim;: 

<Jl lnspection for roo! carbon build-up 
prior to each charge and removal of roof 
carbon as necessary to provide -an ade­
Quate gas channel so that tne gases are 
e!fectivcly moved from the oven into the 
collector mains: 
• C4 ) Inspection of the steam aspiration 
system prior to each charge so that suffi­
cient pressure and volume ls maintained 
to etrectively move the gases from the 
oven to the collector mains: 

<Sl Inspection of steam nozzles and 
liquor sprays prior to each charge and 
cleaning as necessary so that the steam 
nozzles and liquor sprays are clean: 

C6 ) Inspection of standpipe caps prior 
to each charge and cleaning and luting 
or both as necessary so that the gases are 
effectively movecl from the oven to the 
collect-Or mains: and 

( 7 ) Inspection of charging holes and 
Hds for cracks. warpage and other de­
fects prior to each charge and removal 
of carbon to prevent emissions, and 
application of luting material to stand­
pipe and charging hole lids where neces­
sary to obtain a proper seal. 

( b ) Establlshment and Implementa­
tion of a detailed written charging pro­
cedure. designed and operated to elim­
inate emissions during charging for each 
battery, consisting of at least the follow­
ing elements: 

<1> Larry car hoppers filled with coal 
to a predetermined level In accordance 
with the mechanical volumetric controls 
r equired under paragraph (f) C2J m Cdl 
of this section so as to maintain a sum­
cient gas passage in the oven to be 
charged: 

<2 ) The Jarry car ali gned over the 
oven t o be charged, so that the drop 
sleeves fit tightly over the charging holes; 
and 

(J) The oven cha rged in accordance 
with the fo llowing sequence of require­
ments: 

W The aspiration system turned on; 
<ii> Coal charged through the outer­

most hoppers. either Individually or to­
gether, depending on the capacity of the 
aspiration system to collect the gases 
involved; 

<iii> The charging holes used under 
paragraph m <3 J (i) (bl <Jl CIO of this 
section relidded or otherwise sealed otr 
to prevent leakage of coke oven emis­
sions ; 

<iv> If four hoppers are used, the third 
hopper discharged and relldded or other­

wise sealed off to prevent leakage of coke 
oven emissions: 

(v) The .tlnal hopper d1scharged unw 
the gas channel at the top o! the oven 
is blocked and then the chuck door 
opened and the coal leveled: 

<viJ When the coal from the final hop­
per Is discharged and the leveling oper­
ation complete. the charging hole re­
lidded or othenvise scaled off to prevent 
leaka ge of coke oven emissions: and 

<viil The aspiration system turned off 
only after the charging holes have been 
closed. 

<cl Establishment nnd inu>lementa­
tlon of a detailed written charging pro­
cedure. des igned and operated to elimi­
nate emissions during charging of ea.ch 
pipeline or enclosed cha rged battery. 

((!) Cokinr1. The employer shall oper­
ate existfng cok.e oven battel·ies pursuant 
to a detailed written procedure es.tab­
lished and implemented for tl1e control 
of coke oven emissions during coking, 
consisting of at least the following 
clements: 

Cal CheC'k ing oven back pressure con­
trols to maintain uniform pressure con­
ditions In the collecting main: 

<bl Repair. replacement a nd adjust­
ment of oven doors and chuck doors and 
replaccmen of door iambs so as to pro­
vide a continuous metal-to-metal ftt: 

<c Cleaning of oven doors, chuck 
doors and door jambs each co ·Ing cycle 
so as to provide a n effective eal : 

Cdl An inspection system nnd correc­
tive action program to control door emis­
sions to the maximum extent pos~ible: 
and 

<el Luting of doors that. are sealed by 
luting each coking cycle and relutlng, 
replacing or adjusting as necessary to 
control leakage. 

<iiil Pu~hing . The employer ball op­
erate existing coke oven batteries with 
the followin g work practices to control 
coke oven emissions during pushing oper­
ations: · 

Ca) Coke and coal spillage n1.i.enched 
as soon as practicable and not shoveled 
Into a heated oven ; and 

<b> A detailed written procedure for 
each battery established and Imple­
mented for the control of emissions dur­
ing push ing consisting of the followin g 
elements: 

( n Dampering off the ovens und re­
moval of charging hole lids to effectively 
control coke oven emissions during the 
push; 

<2 Heating of t}le coal charge unt­
formly for a sufficient period so as to ob­
tain prope.r coking including preventing 
green pushes: 

CJ) Prevention of green pushes to the 
maximum extent possible; 

<4> Inspection , adjustment and c6rrec­
tion of heating flue temperatures and de­
fective flues a.t least weekly and after 
any green push, so· as to prevent green 
pushes:

<5> Cleaning of beating flues and re­
lated equipment t.o prevent green pushes, 
at least weekly and after any green push . 

Civ) Maintenance and repair . The em­
ployer shall operate existing coke oven 
ba.t tertes pursuant to a detailed written 

procedure of maintenance and repair es­
tablished and implement.eel for t.he ef­
fective control of coke oven emissions 
consisting of the following elements: 

<a> Regular inspection of all controls. 
includlng goosenecks. standpipes. s tand­
pipe caps, charging hole lids and cast.­
ings. jumper pipe;; and air seals for 
cracks. misalignment or other defects 
and prompt implementation of the neces­
sary repairs as soon as possible: 

Cb ) Maintaining the regulated area in 
a neat orderly condition free of coal a.nd 
coke spillage and debris ; 

Cc Regular inspection of U1e damper 
system. aspirnt!on system and collector 
ma.in for cracks or leakage, and prompt 
lmplement.n tion of the necessary repc.lrs: 

( d ) Reglilnr inspection of the heating 
system ancl prompt implementatlou ol 
the necessary repairs: 

<c l Prevention of miscellaneous fugi­
tive topside emlsslons; 

(f l Rcgul nr ii 1;ectl:m and patching or 
o\·en briCk'\\'CJrk: 

<gl l'v~alntenance of battery equipment 
and controls in good working order: 

<hl Ma int enance nnd repair of coke 
oven doors..chuck doors, door jambs and 
seals: and 

<il Rem1irs imtlluted and completed 
as soon a.s possible. includlng temporary 
repair measure inslituted and completed 
'\\'here nece ·i;ary, !nclucling but not limit­
ed to : 

l1 J Prevention of miscellaneous fugi­
tive topside emissions: and 

2 Cliuck door gaskets, which shall 
be mstalled prior to the start of the next 
coking c:vclt>. 

( 4 1 Filtered air. (!) 'I11e employer 
shall provide positive-pressure, tempera­
ture controlled filtered alr !or larry car, 
pusher machine, door machine, o.nd 
quench ar cabs. 

(ii) 'I11e employer shal1 provide stand­
by pulpits on Lhe battery topside, at the 
whnrf. and at the screening station, 
equipped with pos!tive-pressw·e, tem­
perature controlled filtered air. 

C5l Emergencies. Whenever an emer­
gency occurs, i:he next coking cycle may 
not begin until the cause of the emer­
gency is determined a11d corrected, un­
less the employer can establish that It 
is necessary to initiate the next coking 
cycle in order to determine the ca.use 
of the emergency. 

CG> Compliance program. (i) Each 
employer shall establish and implement 
a written program to reduce exposures 
solely by means of the engineering and 
work practice controls specifi~ in para­
graphs CO C2) through <f 1 (4) of thls sec­
tion. 

cm The written program shall in­
clude at least the following: 

<al A description of each coke oven 
operation by battery, including work 
force and operating crew, coking time, 
operating procedures and maintenance 
practices: 

(bl Engineering plans a.nd other 
studies used to determine the controls 
for the coke battery: 

<c> A report or the technology con­
sidered 1n m~ting the pennlsstble expo­
sure llmit; 
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RESPIRATOR REQU!RBD 

(3) Label3. The employer shall apply 
precautionary labels t.o all cont.&lners of 
protective clothing contaminated with 
coke oven emissions. The label shall bear 
the following legend: 

CAUTION 

CLOTHING CONTAMINATED WITH COKE 


EMISSIONS 

DO NOT REMOVE OUST BY BLOWING OR 

SHAKING 

<m> Recordkeeping.-O> Exposure 
measurements. The employer shall estab­
lish and maintain an accurate record 
of all measurements taken to monitor 
employee exposure to coke oven emis­
sions required in paragraph (e) of this 
section. 

(i) Th1.s record shall include: 
<a> Name, social security number, and 

job classification of the employees moni­
tored; 

<b> The date Cs), number, duration and 
results of each of the samples taken, in­
cluding a description of the sampling 
procedure used to determine representa­
tive employee exposure where applicable; 

(c) The type o! respiratory protective 
devices worn, if any;

<d> A description of the sampling and 
analytical methods used and evidence• of 
their accuracy; and 

<e> The environmental variables that 
could affect the measurement of em­
ployee exposure. 

<m The employer shall maintain this 
record !or at le1st 40 years or for the 
duration of employment plus 20 years, 
whichever is longer. 

<2> Medical surveillance. The em­
ployer shall establish and maintain an 
accurate record for each employee sub­
ject to medical surveillance as required 
by paragraph (j) of this section. 

CD The record shall include: 
<a> The name, social security number, 

and description of duties of the em..: 
ployee: . 

<b> A copy of the physician's written 
opinion; 

<c> The signed statement of any re­
fusal to take a medical examination un­
der paragraph Cj) <U (ii) of this section; 
and 

Cd> Any employee medJcal complaints 
related to exposure to coke oven emis­
sions. 

CiD The employer shall keep, or assure 
that the examining physician keeps, the 
following medical records: 

<a> A copy of the medl~l examina­
tion results including medical and work 
history required under paragraph (j) (2) 
of this section; 

Cb> A description of the laboratory 
procedures tised and a copy of any stand".' 
ards or guidelines used to Interpret the 
test results; 

(cl The initial x-ray: 
<d> The x-rays for the most recent 5 

yea.rs; 
<e> Any x-ray with a demonstrated 

abnormality and all subsequent x-rays; 
(/) The initial cytologlc examination 

slide and written description; 

RULES AND IEGULATIONS 

(g) The cytologic examination sllde 
and written description for the most re­
cent 10 years; and 

<h> Any cytologic examination slides 
with demonstrated atypla, if such atypla 
persists for 3 years, and all subsequent 
slides and written descriptions. 

(iii) The employer shall maintain 
medical records required under para­
graph <ml <2> of this section for at least · 
40 years, or for the duration of employ­
ment plus 20 years, whichever is longer. 

(3) Availability. (i) The employer 
shall make available upon request all 
records required to be maintained by 
paragraph <ml of this section to the 
Secretary and the Director for exami­
nation and copying. 

(ii) The employer shall make avail ­
able upon request records of employee 
exposure measurements required by 
paragraph (m) (ll of this section for in­
spection apd copying to affected employ­
ees, former employees, and their desig­
nated representatives. 

Ciiil The emp!Gyer shall make avail ­
able upon request ~mployee medical rec­
ords required to be maintained by para­
graph (m) (2) of this section to a physi­
cian designated by the affected employ11e 
or former employee. 

(4) Transfer of records . (iJ Whenever 
the employer ceases to do business, the 
successor employer shall receive and re­
tain all records required to be main­
tained by paragraph Cm> of this section. 

<ii> Whenever the employer ceases •a 
do business and there Is no successor em­
ployer to receive and retain the records 
for the prescribed period. these records 
shall be transmitted by registered mail 
to the Director. 

(iii) At the expiration of the retention 
period for the records required to be 
maintained under paragraphs <m) (1) 

and Cm) (2) of this section, the employer 
shall transmJt these records by regis­
tered mail to the Director or shall con­
tinue to retain such records. 

Cnl.. -Observation of monitoring-Cl) 
Employee observation. The employer 
shall provide affected employees or their 
representatives an opportunity to observe 
any measuring or monitoring of em­
pioyee exposure to coke oven emissions 
conducted pursuant to paragraph Ce) of 
this section. 

(2) Observation procedures. (i) When­
ever observation of the measuring or 
monitoring of employee exposure to 
coke oven emissions requires entry Into 
an area where the use of protective 
clothing or equipment Is required. the 
employer shall provide the observer with 
and assure the use of such equipment 
and shall require the observer to com­
ply with all other applicable safety and 
health procedures. 

CID Without interfering with the 
measurement, observers shall be en­
titled to: 

<a> An explanation of the measure­
ment procedur.es; 

Cb> Observe all steps related to the 
measurement of coke oven emissions 
pel"formed at the place of exposure; and 

<c> Record the results obtai:ied. 
(o) Effective date. This standard shall 

become cfI.;ctlve January 20, 1977. 
(p) Appendixes. The information con­

tained in the appendixes to this section 
is not intended, by itself, to create any 
additional obligations not 1therwi.se im­
posed or to detract from any existing 
obligatior_ 

APPENDIX A-COKE OVEN EMISSIONS SUB­

STANCE INFORMATION 3IIEET 

1'.. SUBSTANCE IDENTIFICATION 

A. Substance: Coke Oven Emissions 
B. Definition: The benze:·.e-soluble fraction 

or total particulate m~tter present during 
the destructive dlstiUatl;:;n or car •.>0nlz.at10n 
of co:i.l for the production of coke. 

C . Permissible Exposure Limit: 150 m icro­
grams per cubic meter of a.lr determilied as 
an average over a.n 8-hour period . 

D. Regulated areas: Only employees au­
thorized by your employer should enter a. 
r~g\tlated area. The employer Is required to 
des!gnat<? I.he following a..reas as re;iulated 
areas: the coke oven battery, Including top­
side and !'ts machinery, pushside and lts ma­
chinery, e.nd the screenlng station; e.nd the 
wharf the beehive ovens nnd ma.chlncq". 

11. HEALTH HAZARD DATA 

Exposure to coke oven emissions Is a ca.use 
of lung cancer, and possibly kidney cancer, 
In humans. Although It does not have a , ex­
cess number or skin cancer cases in humans, 
repeated skin contact with coke oven emis­
sions should be avoided. 

III. PROTECTIVE CLOTHINf: AND E~UIPMENT 

A. Respirators: Respirators will be provided 
.~y your employer !or routine use I! your em­
ployer Is In the process or Implementing 
engineering and work practice controls or 
where engineering and work practice con­
trols a.re not feasible or lnsumclent. You 
must wear respirators for non-routine activ­
ities br 1n emergency situations where you 
a.re likely to be exposed to levels o! coke oven 
emissions In excess or the permissible ex­
posure limit. Until January 20, 1978, the rou.­
tlne wearing or resplra.tors Is voluntary. Until 
that date, If yiou choose not to wear a respire. ­
tor you do not have to do so. You must still 
he.ve your respire.tor with you and Y·OU must 
still wee.r It I! you a.re near visible emlssloll.9. 
Since how well your respirator fl ts your face 
Is very Important, your employer Is required 
to conduct flt tests to me.lte sure the resnlra­
tor seals properly when you wee.r It. These 
tests a.re sl..mple and rapid e.nd wtll be ex­
plained to you during your training sessions. 

B. Protective clothing : Your employer I; 
required to provide, e.nd you must we:i.r, 
appropriate, clee.n, protective clothing e.nd 
equipment to protect your body from re­
peated skin contact with coke over emissions 
and rrom the heat generated during the 
coking process. Thls clothing should Include 
such Items as Jacket e.nd pants e.nd tie.me 
resistant gloves. Protective equl:>m~nt should 
Include re.ce shield or vented goggles, protec­
tive helmets and safety shoes. Insulated from 
hot surfaces where app_roprlate. 

IV. HYGIENE l'ACtLITIES AND PRACTICES 

You must not eat, drink, smoke, chew gum 
or tobacco, or apply cosmetics In the regu­
la.ted area, except that drinking water Is 
permitted. Your employer Is required to 
provide lunchroomB" e.nd other a.reas for these 
purposes. 

Your employer Is required to provide show­
ers, wBBhlng facllltles, e.nd change rooma. 
If you work In e. regulated e.ree., you must 
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wash your face, and hands before eating. 
You. must Bhower at the end ot the work 
shirt. Do not take used protective clothing 
out or the Chllllge rooms without your em­
ployer's perm1s·s1on . Your employer le re­
quired to provide for laundering or.clee.nlng 
or your protective clothing. 

V. SIGNS AND LABELS 

Your employer Is required to post warntng 
signs and labels ro~ your 9rotectlon . Signs 
must be posted In regulated e.reas. Tbe sl.gns 
must warn the.t a cancer hazard le present. 
that only authorized employees may ent.er 
the area, llnd that no smoking or eating 18 
allowed. In regulated areas wbere coke oven 
emissions are above the permissible exposure 
limit, the signs should also warn that res­
pirators must be worn. 

VI. MEDICAL EXAMINATIONS 

I! you work In a regulated area at least 
30 days per year, your employer Is required 
to provide you with a medical examination 
every year. The medical examination must 
include a medical history, a chest x-ray; 
pulmonary function test: weight comparl­
&<in: ekln exnmJnat!on : a urlnnly&Js and a 
urine and sputum cytology exam !or the early 
detecMon of urlno.ry or lung cancer. The 
cytology exams are only Included In the 
Initial exo.m until you are enner 45 years or 
older or have 6 or more years employmen t 
In the regulated o.rea.s when the medical 
exams Including these tests llre to be given 
every 6 montbs. The examining physician 
will provide a written opinion to your em­
ployer containing the results of tbe medical 
exams. You should also receive a copy of this 
opinion. 

VU. OBSERVATION OF MONITORING 

Your employer Is req'\llred to monitor your 
exposure to coke oven emJsslons and you are 
entitled to observe the monitoring procedure. 
You are. entitled to receive e.n explanation of 
the measurement procedure, observe ..the 
steps taken In the mee.surement procedure, 
lllld to record the results obtained. When the 
monitoring procedure Is taking place In an 
area where respirators or personal protective 
clothing and equipment are required to be 
worn, you must also be provided wlth e.nd 
mun wear the protective clothing and 
equipment. 

VIII. ACCESS TO RECORDS 

You or your representative are entitled to 
records of your exposure to coke oven emls­
slorui upon request to your employer. Your 
medical examination records can be fur­
nished to your physician upon request to 
your employer. 

IX. TRAINING AND EDUCATION 

Additional Information on all of these 
Items plus training as to hazards of coke 
oven emissions and the engineering and work 
practice controls associated with your job 
will also be provided by your employer. 

APPENDIX 	B INDUSTRIAL HYGIENE AND MEDICAL 
SURVEILLANCE GUIDELINES 

J, INDUSTRIAL HYGIENE GUIDELINES 

A. SampHng (Benzene-Soluble Fraction 
Total Particulate Matter). 

Samples collected should be full eblft (8­
hour) samples. Sampling should be done us­
ing a personal sampling pump wltb pulsation 
dBinpe:- at a dow rate ot 2 ii ters p!!r mlnute. 
Samples should be collected on 0.8 microme­
ter pore 61.ze silver membrane filters (37 mm 
dla.meter ) preceded by Gelman gliu;s tlber 
type /\. fnters encased In th ree-piece pie.at.le 
(polyst.yreoe) tleld monitor casset tes. Tile 
cassette face cap shoul d be on and the 11lug 
removed. The rotamcter should be checked. 
every hour to ensure that proper fl.ow rates 
are maintained. 

A minimum o! three full-shift samples 
should be oollected !or each job classltlcat.lon 
on each battery. at least one during and the 
night. If dtsparate results are obtained for 
particular Job classification . sa=pllng sbo11.ld 
be repeated. It ls advisable to sa.mple each 
shift on more tban one day to account tor 
envlro.umental ve.rtables (wind. precipita­
tion. et.c.) which may e.ffect sampling. Differ­
ences In exposures among different work 
shifts may Indicate a need to Improve work 
practices on a parUcular shl!t. Sampling re ­
sults from different shifts !or eac h Job classi ­
ficati on should no t be averaged. Multiple 
samples fl"om same shif t may be used to cal­
culate IUl average exposure !or a particular 
Joi:! cln.ssl!lca tlon. 

B. Analysts. 

l. All extraction glassware is cleaned with 
dlchromlc acid cleaning solution, rinsed with 
tap water, then dlonlzed water, acetone. and 
all:iwed to dry completely. The glassware Is 
rinsed with nanograde benzene before use. 
The Teflon cups are cleaned with benzene 
then with aceto e. 

2. Pre-weigh the 2 ml Perkin-Elmer Teflon 
cuos to on~ hundredth .of a milligram (0.01 
mg) on a Perkin-Elmer aut.obalance AD 2 
Tare weight ot the cups IR about 50 mg. 

3. Ple.ce the silver membrnne filter and 
glass fiber filter Into a 15 ml test tube. 

4. Extract with 5 ml o! benzene for tlve 
minutes In an ultra.sonic cleaner. 

5. Filter the extract In 15 ml medium glass 
frltted !u .:nels. 

6. Rln~e test tube and filters with two 1.5 
ml aliquots cf benzene and filter through the 
!rltted glaea funnel. 

7. Collect the extract and two rinses In a 
10 mt Kontes graduated evaporative concen­
trator. 

8. Evaporate down to 1 ml while rinsing the 
sides with benzene. 

9. Plpet 0.5 ml Into the Teflon cup arid 
<lVaporate to dryness In a vacuum oven at 
40 • C !or 3 hours . 

10. Weigh the Teflon cup and the weight 
gain ls due to the benzene soluble residue In 
half the Sample . 

II. MEDICAL SURVEILLANCE GUmELlNES 

A. General. 
The mln.lmum requirements tor tbe mepl­

cal examination for coke oven wo.rkers a.re 
given In paragraph (j) o! the standard. 

The Initial examination Is to be provided to 
all coke oven workers at tbe time of Initial 
assignment to a job In the regulated area. 
Tbe examtnatton includes at 14" X 17" 
posterior-anterior chest x-ray and 11 n.o;uc 
rating to assure some standardization o! 
x-ray reading, pulmonary function tests 
(FVC and FEV 1.0), welgbt, urJ.nalysls, sktn 

emmina.tlon and a eputum and urinary 
cytologlc examlnatlon. These test6 are to 
llflrve as tbe baseline for comparing the em­
ployee's future test results . Periodic exams 
Include all the elements or the lnltlal exams 
except that the cytologic tests are to be 
performed only on those employees who aro 
45 yea.rs of age or older or who have worked 
ror 5 or m.ore yeara In the reg\llated area; 
perlo<l tc exams arc to be performed semi­
annually !or this group Instead of BJlnu11lly. 
The examination contents are mlnlmum re­
quirements, additional tests eucb as lateral 
and oblique x-rnye or additional pulmonary 
function tests may be performed ir deemed 
necessary. 

B . Pulmonary function tests. 

Pulmonary function tests should be per­
formed In a manner which mlnlmlzett sub­
ject and operator bias. T here has been shown 
to be learning effects with regard to the re­
sults obtained from certain tests, such as FEV 
1.0. Best results can be obtained by multiple 
t rials t or each subject. The best or three 
trials or the average of the last three ol tl ve 
tr!Sls may be used In obtaining reliable re• 
suits. The type or equipment used (manu­
facturer. model , et.c.) should be recorded with 
the results as rellablllty and accu·racy varies 
nnd such lnfonnatlon may be Important In 
the evaluation or test results. Care should be 
exercised to obtain the best possible tesi. 
Ing equipment. 

C . Sputum cytology. 

Sputum can be collected by aerosol lnbala• 
tlon during the medical ex.am or by spon­
taneous early morning cough at bome. Spu­
tum Is Induced by transoral Inhalation ot an 
aerosolized solution or eight per cent (8%) 
sodium chloride 1n water. After Jnhallng as 
!cw as three to Ove breaths the subject usu­
ally yields an adequate sputum specimen. A 
minimum o! three samples should be col­
lected by the subject at home. All sputum 
should be collected d!Tectly Into sixty percent 
(603) alcohol . 

Scientific evidence suggests that chest x­
rays and sputum cytology should be used 
together as screening tests for Iung cancer In 
high rtsk populations, euch as coke oven 
workers. The tests are to be performed every. 
six months on workers who are 45 years of 
age or older or have worked In tbe regulated 
area for 5 or more years. Since the tests seem 
to be complementary. lt may be advantageous 
to alternate the test proccdur.:s. For Instance, 
chest x-rays could be obtained 1n June e.nd 
December and seutum cytologys could be 
obtained In March and September. Facilities 
for providing necessary diagnostic Investiga­
tion should be readily o.vallable as well 118 

chest physicians, surgeons, radiologists, 
pathologists and lmmunotberaptsts to pro­
vide any necessary treatment .services. 

(Secs. 6, 8, 84 Stat. 1593, 1699 (29 U .S.C. 666, 
657); secretary o! Labor's Order 8-76 (41 FR 
26069): 29 CPR Part U>ll.) 

[FR Doc.76-31097 Filed 10-20-76;11 :SO am) 
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<d> Monitortng data obtained in ac­
cordance with paragraph (e) of thls 
section; 

<e> A detailed schedule for the imple­
mentation of the engineering and work 
practice controls specified in paragraphs 
(f) (2) through (!) <4> of this section; 
and 

<J> Other relewant information. 
(iii) If, after implementing all con­

trols required by paragraphs (f) <2)-(f) 
(4> of this section, or after January 20, 
1980 whichever is sooner, the permissible 
expo'sure limit is still exceeded, the em­
ployer shall develop a detailed written 
program and schedule for the develop­
ment and implementation of any addi­
tional engineering controls and work 
practices necessary t.o reduce exposure 
to or below the permissible exposure 
limit. 

<iv) Written plans for such programs 
shall be submitted, upon request, to the 
Secretary and the Direct.or, and shall be 
available at the worksite for examination 
and copying by the Secretary, the Di­
rect.or, and the authorized employee rep­
resentative. The plans required under 
paragraph (f) C6l of this section shall be 
revised and updated at least every six 
months to reflect the current status of 
the program. 

(7) Training in complwnce vroce­
dUTe.s. The employer shall incorporate all 
written procedures and schedules re­
quired under this paragraph <fl in the 
education and training program required 
under paragraph <kl of this section and, 
where appropriate, po6t in the regulated 
area. 

(g) Respirator11 protection-Cl) Gen­
eral. Ci) Where respiratory protection is 
required under this section, the employer 
shall provide and assure the use of res­
pirators which comply with the require­
ments of this paragraph (g) . Compliance 
with, the permissahle exposure limit may 
not be achieved by the use of respirators 
except:--- ; _ ---: -- - ­

Ca) During the time period necessary 
to install or implement feasible eng\neer­
ing and work practice controls; or 

(b) In work operations such as-main­
tenance and repair activity in w}lich en.,. 
gl.neering and work practice controls are 
technologically not feasible; or 

<cl In work situations where feasible 
engineering and work prp.ctice controls 
are not yet sufficient to reduce exposure 
to or below the permissible exposure 
limit; or 

Cdl In emergencies. 
(11) Notwithstanding any other re­

quirement of this section, until January 
20, 1978, the wearing of respirators shall 
be at the discretion of each employee 
where the- employee is not in the vicinity 
of visible emi•sions. 

<2 l Selection. m Where respirators 
are required under this section, the em­
ployer shall select, provide and assure the 
use of the appropriate respirato?P-or com~ 
blna.tion of respirators from Table I 
below. 

;ULES AND REGULAno:.S 
TdLll I 

Jlr.sPillATQllY P&OTl!CTXON FOB. COKE 


OVEN !:MISSIONS 


Atrboni.e concen­
tration of coke Required respirator 
oven 	 emtsslon.9 

(a) Any concentra- (1) A Type C supplied 
tlon. 	 air resplrator 

operated In pres­
sure demand or 
other positive 
pressure or con­
tinuous flow 
mode; or 

(2) 	A powered alr­
purl!~1ng partic­
ulate filter res­
pirator for dust, 
ml.st, and fume; 
or 

(3) 	A powered a1r­
purl!yln8 partlc­
ulate filter res­
pirator ·_Q,r co_m­-i- . blnatlon chemi­
cal cartridge and 
particulate filter 
respirator tor 
coke 	oven emls­
slons. 

( b) Concentre.tl.oru (1) Any particulate 
not greater filter respirator 
than 1500 tor dust, mtst 
µg/m' . and fume, except 

single-use res­
pirator; or 

(2) 	Any particulate 
filter respirator 
or combination 
chemical car­
tridge and par­
ticulate filter 
respirator for 
coke oven emis­
sions; or 

(J) 	Any respirator 
listed In pare. ­
graph (g) (2) (I) 
(a) o! this sec­
tion. 

<iil Not later than January 20, 1978, 
w~ver respirators a:re required by-this 
secl:On for concentrations .not gTeater 
UJ1ih 15tl0 pg/m',. the emPlayer shal! pro­
vide, at the option of each e.ffected etn­
ployee, either a partltulate filter respira­
tor as provided in paragraph Cg) (2) (1) 
(b) of this section, or a powered air 
purifying respirator a.s provided in para­
graph Cg) C2l (!)(a) of this section. 

Uiil The employer shall select respira­
tors from among those approved for pro­
tection agntst dtL~t. fume, and mist by 
the National Institute for Occupational 
Safety and Health <NIOSHl under the 
provisions of 30 CFR Part 11, except that 
not later than January 20, 1979, the em­
ployer shall select respirators from 
among those approved b¥ NIOSH for 
protection against coke oven emissions. 

C3l Resptratcr program. The employer 
shall institute a respiratory protection 
program in accordance with§ 1910.134 of 
this part. 

(4) Respirator usage. (!) The employer 
shall assure that the respirator Issued to 
ttrteemployee exhibit.a minfnl.um tace­
pl leakage and th.at the respirator ill 

fitted properly. Tue employer shall per­
form quantitative fit tests annually for 
each employee who uses a non-Powered, 
particulate filter respirator. 

(11) The employer shall allow each em­
ployee who uses a ftlter respirator to 
change the filter elements whenever an 
increase in breathing resistance is de­
tected and shall maintain an adequate 
supply of filter elements for this purpose. 

(iiil The employer shall allow em­
ployees who wear respirators to wash 
their face and respirator facepiece to pre­
vent skin irritation associ1ted with res­
pirator use. . 

(hl Protective clothing and equ1p­
ment-<1> Provision and 1t3e. The ·em­
ployer shall provide and assure the use 
o! appropriate protective clothing and 
equipment, such as but not limited to: 

<il Plame resistant Jacket and pants; 
(ii) Flame resistant gloves; 
Ciiil Face shields ·or vented goggles 

whieh comply with § 1910.133Ca> C2l of 
this part; 

Clvl Footwear providing insulation from 
hot surfaces; · 

<v> Safety shoes which comply with 
§ 1910.136 of this part: and 

Cvil Protective helmets which comply 
with § 1910.135 of this part. 

(2) Cleaning and replacement . - <O 
Tue employer shall provide the protec­
tive clothing required by paragraphs Chl 
Cl) (i) and CID of this section in a clean 
and dry condition at least weeltly. 

Ciil The employer shall clean, launder, 
or dispose of protective clothing required 
by raragraphs (h) (1) (i) and <ill of this 
section. 

(lit) The employer shall repair or re­
place .the protective clothing and equip­
ment as needed to maintain their effec­
tiveness . 

Ov> The employer shall assure that 
all protective clothing is removed at the 
completion of a work shift only in change 
ro<>ms prescribed-in ptiragraph fl) Cl l of 
this section. 

·(v) The employer sh9.1,l assure ~ that 
contaminated protective 'clothing which 
is to be cleaned, laundered, or disposed 
of, is placed in a closed container in the 
changeroom. 

(vi> The employer shall inform any 
person who cleans or launders protec­
tive clothing required by this section, of 
the potentially harmful effects ot e~­
posure to coke oven emissions. 

m Hygiene facili.ttes and practices. 
<1) Change rooms. The employer shall 
provide clean change rooms equipped 
with storage facllities for street clothes ­
and separate storage faclllties for pro­
tective clothing and equipment when­
ever employees are required to wear pro­
tective clot.bing a.nd equipment in accord­
ance with paragraph (h) Cl) of thls sec­
tion. 

(2) Showers. (1) The employer shall 
assure that employees working ~ the 
regulated area $ower at the en.dlef the 
work shift. 
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(ii) The employer shall provide shower 
fac111ties in accordance with § 1910.141 
(d) (3) of this Part. 

(3) Lunchrooms. The employer shall 
provide lunchroom facilities which have 
a temperature controlled, positive pres­
sure, filtered air supply, and which are 
readlly accessible to employees working 
in the regulat.ed area. 

(4) Lavatories. Cl) The employer shall 
assure that employees working in the 
regulated area wash their -hands and 
face prior to eating. 

(ii/ The employer shall provide lava­
tory facilities in accordance with § 1910.­
14Ud) (}) and <2> ot this Part. 

(5) Prohibition of activities in the reg­
ulated area. <il The employer shall as­
sure that in the regulated area, food or 
beverages are not present or consumed, 
smoking products are not present or 
used, and cosmetics are not applied, ex­
cept that these activities may be con­

. ducted in the lunchrooms, change rooms 
and showers required under paragraphs 
(1) <ll-m <3l of this section. 

(ii) Drinking water may be consumed 
in the regulated area. 

(j > Medical surveillance. (1) Generar 
requirements. <1) Each employer shall 
tnsti tute a medical survel!Jance program 
for all employees who are employed in 
the regulated areas at least 30 days per 
year. 

(ii) This program shall provide each 
employee covered under paragraph (j) 

<1) m of this section with an opportu­
nity for medical examinations in accord­
ance with this paragraph (j) • 

<111) The employer shall inform any 
employee who refuses any required mec:U­
cal examination of the po.ssible health 
consequences of such refusal and shall 
obtain a signed stl1.tement from the em­
ployee indicating that the employee un­
derstands the risk involved in the refus­
al to be examined._ 

«iv) The employer shall assure that 
all medical examinations and procedures 
are pe.rformed by or uncrer the supervi­
sion of a licensed physician, and are pro­
vided without cost to the employee. 

(2) Initt.al examtnattons. At the time 
of Initial assignment to a regulated area 
or upon the institution of the medical 
surveillance program, the employer shall 
provide a medical examination includ­
ing at ·least the following elements: 

m A work history and medical history 
which shall include smoking history and 
the presence and degree of respiratory 
symptoms, such as breathlessness, cough, 
sputum production, and wheezing; 

clil A 14"x17" posterior-anterior chest 
x-ray and Intematiomi.l Labour omce 
UICC/Cincinnatl <ILO U/C) rating; 

(ill) Pulmonary function tests .includ­
ing forced vital capacity <FVC) and 
forced expiratory volume at one second 
<FEV 1.0) with recording of type of 
equipment used; 

<iv) Weight; 
<vl A skin examination: 
(vl) UrinalyslB for sugar, albumin, 

and hematurla; 
MD A sputum cytology examination; 

and 
<vlli) A urinary cytology examination. 

<3 Periodic examlna_tion.s. m The em­
ployer shall provide the examinations 
specified in para.graphs (j) (2) W-<vtl of 
this section at least annually for em­
ployees covered under paragraph <j> Cl) 
CO o! this section. 

<ii> The employer shall provide the 
examinations specified in paragraphs 
(j) (2) (1)-Mlll of thfs section at least 
ser:n.1-annually for employees 45 years of 
age or older or with five l5> or more years 
employment In the regulated area. 

(ill> Wheniiver an employee who is 45 
years of age or older or with five <5> or 
more years employment in the regulated 
are1 transfers or is t.ransferred from em ­
ployment In a regulated area., the em­
ployer shall continue to provide the ex­
aminations specllied In paragraphs <J> 
<2> (1)-Cviil) of this section semi-an­
nually, as long as that employee Is em­
ployed by the same employer or a suc­
cessor employer. 

Uv> Whenever an employee has not 
taken the examinations specified in par­
agraphs Cj> <3>Cl)-<lil ) or this section 
wlthin the six <6> months preceding the 
termiDAtlon of employment, the employ­
er shall provide such examinations to the 
employee upon termination of employ­
ment. 

(4) ln.jormatio1t provided to the physi­
cian. The employer shall provide the fol­
lowing information to the examining
physician: 

(J) A copy of this regulation and Its 
Appencilxes; 

cm A description of the a.ffected em­
ployee's duties as they relate to the em­
ployee's exposure: 

<ill) The employee's expo.sure level or 
anticipated exposure level ; 

Civ) A description o! any personal pro­
tective equipment used or to be used; and 

(v) Information from previous medi­
cal examinations of the affected employee 
which is not readily available tQ the ex-­
aminlng physician. 

<5> Physician's wril.ten opinion. (I) The 
employer shall 1dtaln·a written oplnlon 
from the examining physician which 
shall Include: 

<al The results of the medical exami­
nations ; 

Cb) The physician's opinion as to 
whether the employee has any detected 
medical con<,llt.lons which would place 
the employee at increased risk of mate­
rial impa.lrment of the employee's health 
from exposure to coke oven emissions;

<c> Any recommended limitations upon 
the employee's exposure to coke oven 
emissions or upon the use or protective 
clothing or equipment such as respira­
tors; and 

Cd> A statement that the employee ha.s 
been Informed by the physlcla.n of the 
results of the medical examination and 
any medical conditions which require 
further explanation or treatment . 

<U> The employer shall instruct the 
physician not to reveal in the written 
opinion specllic findings or diagnoses un­
related to occupational exposure. 

(IJI) The employer shall provide a copy 
ot the wrttten opinion to the affected em­
ployee. 

Ck) Employee information and train­
inu-<l) Training program. {!) The em­
ployer shall instltute a training program 
for employees who are employed In the 
regulated area and shall assure th.eir pa.r­
tlcipation . 

cm The training program shall be pro­
vided as of January 20, 1977 !or employ­
ees who are employed In the regulat.ed 
area at that time or at the time of lli­
itlal assignment to a regulated area. 

(!fl> The training program shall be 
pro\rided at lea.st annually for all em­
ployees who are employed In the regu­
lated area. except that training regard­
ing the occupational safety and health 
hazards associated with exposure to coke 
oven emissions and the purpose. proper 
use, and limitations of respiratory pro­
tective devices shall be provlded at least 
quarterly until January 20 , 1978. 

Uv> The training program shall in­
clude Informing each emrloyee of: 

<a l The Information contained ln the 
s.ubstance information sheet for coke 
oven emissions <Appendix A ) : 

(b) The purpose, proper use. and lin1­
ltations o'f respiratory prorectlve devices 
required In accordance with paragraph 
Cg> of this section: 

<c> The purpose for and a description 
of tile medical survelllance program re­
qulred by paragraph (j l of this section 
Including information on the occupation­
al sa:fety and health hazards associated 
with exposure to coke oven emissions; 

(d) A review of all written procedures 
and schedules required under _paragraph 
(1') oI this section; and 

Ce> A review of this standard. 
C2) Access to training matertals. ('l) 

The employer shall make a copy of this 
standard and its appendixes reacilly 
available to all employees who are em­
ployed In the regulated area. 

(ii) The employer shall provlde all 
materials relating to ttie employee In­
formation and training program to the 
Secretary a~d the Director. 

· (1) Precautionary signs and labels­
<1> General. m The employer may use 
labels or signs required by other statutes, 
regulations or ordinances In addition to. 
or in combination with, signs and labels 
required by this paragraph. 

<ll> The employer shnll assure that no 
statement appears on or near any sign 
required by this paragraph wh1ch con­
tradicts Ol" detracts from the effects Of 
the required sign. 

<Iii> The employer shall assure that 
signs required by this paragraph are il­
luminated and cleaned a.s necessary so 
that the legend Is readily visible. 

<2> Signs. m The employer shall post 
signs In the regulated area bea ring the 
legends: 

DANOER 

CANCER HAZARD 

AUTHORIZED_PERSONNEL ONLY 

NO SMOKING OR EATING 

CU) In addltlon, not later than Janu­
ary 20, 1978, the employer shall poot 
signs 1n the a.ree.s where the permissible 
exposure llmlt Is exceeded booring the 
legend: 

• ! • • 

' . 
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