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I. Substance

Benzene
Formula: C,H,

Structural formula: O

Molecular weight: 78.11
Synonyms: benzol
phene

I, Properties and Charhcteristics 4 * ?

Boiling point =80.1 C (176.2 F) at 760 mm.

Melting point - =5.4 C to 5.5 C (41.7 F 1o 41.9 F).

Vapor pressure  =74.6 mm of mercury at 20 C (68 F).

Liquid density  =0.899 g per milliliter at 0 C (32 F).

Explosive limits = 1.4 to 8 per cent,

Flash point =12 F (closed cup).

Refractive index=1.5016 at 20 C (68 F).

Specific gravity =0.8787 at 15C (59 F).

1 mg per liter =313 ppm; 1 ppm=0.00319 mg per
liter.

Benzene is a clear, colorless liquid with a charac-
teristic pleasant odor at low concentrations and a dis-
agrecable odor at higher concentrations. It forms a
highly flammable and explosive mixture with air at con-
centrations ranging from 1.4 to 8.0 per cent benzene by
volume. Pure benzene burns with a yellow, luminous,
smoky flame and is a fire hazard unless proper care is
taken in handling and storage.

Benzene is relatively insoluble in water (0.08 g in
100 m! of water at 22 C) but is readily miscible in all
proportions with aicohol, ether, acetic acid, chloroform,
carbon disulfide, carbon tetrachloride, and similar or-
ganic solvents. Commercial benzene is practically never
pure and usually contains varying amounts of xylene,
phenol, and toluene; commercial benzene also contains
traces of carbon disulfide (0.2 1o 1.0 per cent), thio-
phene (0.1 10 0.2 per cent), olefins, naphthalene, and
similar substances,

Chemically, benzene is the simplest of the aromatic
hydrocarbons. It is relatively stable but is capable of 2
varicty of substitution reactions such as chlorination,
nitration, sulfonation, and alkylation. Benzene is an ex-
cellent solvent for most organic substances.

» Figures refer to BIBLIOGRAPHY on p. 6.

_ API TOXICOLOGICAL REVIEW OF BENZENE

1. Manufacture, Uscs, and Possible Sources of
Exposare

Benzene is usually manufactured from catalytically
reformed light naphthas from which it is isolated by
distillation or solvent extraction.

Benzene is used as a solvent in many applications. It
is also used 88 a component of some miotor {ucls and as
the raw material for the manufacture of a host of syn-
thetic chemicals. Examples are: styrene, phenol,
aniline, DDY, chlorobenzene, cumene, nitrobenzene,
diphenyl, cyclohexane, adipic acid, and detergents.

Because of its volatility, benzene presents s vapor
hazard. The vapor may arise from numerous handling
operations, as well as from leaks and accidental spills.
Skin contact is a possibility when handling or packaging.

1V. Texicology

a. Aeute Effocts

Acute benzene poisoning generally results from the
inhalation of relatively high concentrations of vapor,
Exposure to air containing benzene in concentrations of
19,000 ppm to 20,000 ppm (61 to 65 mg per liter of
air) may cause death within 5 to 10 min, wbereas con-
centrations of 7,500 ppm (25 mg per liter) are dan-
gerous to life in one-half to one hour.t Severe toxic
cffects may be caused by 1-hour exposure to concen-
trations of 1,500 ppm (4.8 mg per liter). Concentra-
tions of 500 ppm (1.6 mg per liter) may lead to symp-
toms of illness when exposure continues for more than
a short time,*

Inhalation of 50 ppm to 150 ppm (0.10 to 0.48 mg
per liter) of benzene for 5 hours caused slight headache,
weariness, and lassitude. The red-blood count de-
creased, the white-blood count was unchanged except
for mild Jymphocytosis, eosinopenia, and monocyto-
penia. The albumin-globulin ratio increased slightly
at lower concentrations but decreased with higher con-
centrations, The wurinary coproporphyrins were in-
creased, whereas the urinary sulfate ratio was de-
creased.*

Skin contact will cause dehydration and defatting
which may lead to dermatitis, Systemic intoxication by
cutaneous absorption is unlikely.

Drinking benzene causes acute symptoms with local
evidence of acute irritation of the mouth, throat, and
stomach. A tablespoonful or less of benzene when swal-
lowed has been known to cause scrious collapse. Subse-
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quendy, it may result in bronchitis ¢ pneumonia which
is probably caused by henzene entering the air passages.!

Acute expoture. to benzens exerts a toxic action on

“the central nervous system. Bemwone first behavos as &
stimulant—in the carly stages of acute poisoning, per-
sons show excitement, cuphoria, hilatity; then quite sud-
denly this changes to weariness, {atigue, and sleepiness,
followed by coma and death.*

Acute exposure to benzene produces rapidly increas-
ing symptoms of dizziness, excitation, and pallor, fol-
lowed by flushing, weakness, headache, breathlessness,
constriction in the chest, and fear of impending death.
Visual disturbances, tremors, and muscular weakness ate
also encountered. The victim may lose consciousness
and pass into coma or may develop acutc mania and de-
lirium. Convulsions occur frequently, Death may
supervene almost at once ot several hours to several
days following exposure.?

Recovery from acute benzene poisoning requires '

from one 1o four weeks, Immediately after exposure
there are temporary symptoms of chest and head pains,
shortness of breath, giddiness, nausea, and loss of ap-
petite. Evidence of unsteady gait, nervous irritability,
and breathlessness may persist for two or three weeks,
whereas cardiac distress and a peculiar yellow pallor to
the skin may last for as long as a month, Recovery from
acute poisoning Is penerally complete after this period,
although evidences of chronic benzene poisoning may
be encountered Iater.* )

Benzene also sensitizes the heart muscle to the action
of epinephrine, so that instant death may occur as a
result of ventricular fibrillation.* Muscular activity in-
creascs the rate and severity of acute benzene poisoning.
Persons dying of acute benzene poisoning generally show
absence of clotting of the blood and widespread pe-
techlal hemorrhages in the brain, pleura, pericardium,
urinary tract, intestinal tract, mucons membranes, and
skin, There are no specific lesions of diagnostic im-
portance.”

Local effects from acute exposure are seldom severe.
Continued skin contact with benzene results in defatting

f the skin and Jeads to erythema, dry scaling, and, in
some cases, the formation of vesicular papules, Pro-
longed exposure may produce lesions rcsembling first-
or second-degree burns, It may cause considerable ir-
ritation of the eyes or mucous membranes of the nose
and throat on contact,

Benzene poisoning by skin absorption has recelved
scant attention in the literature. The possibility of per-
culancous absorption of benzene has been studied in
three cases, Immersion of the hands and forearms from
25 to 35 min showed no evidence of skin absorption.t®

Unquestionably, small amounts of benzenc can be ab-
sorbed through the skin, but it is very doubtful that
enough would be absorbed by this rovte to cause gys-
temic poisoning.’

b. Chrenle Effects

Chronic benzene poisoning results from repeated or
continuous exposure to relatively low concentrations of
benzene vapor. The level and degree of exposure neces-
sary to produce poisoning vary widely. There are st
least two well-authenticated cases of poisoning by re-
peated exposures to 75 ppm.?

The toxic action is exerted mainly on the hematopol-
etic system. It may take months or even years to show
harmful effects. Symptoms may be present over long
periods, i.e, headaches, dizziness, {atigue, anorexia, and
dyspnea. They may be varied and vague and not ob-
viously connected with benzene poisoning.

During the carly stages of poisoning, Heinz bodies -
may be present in the red-blood cells and a neutropenia
is often scen. At this stage the blood picture may re-
turn to normal after removal from contact with benzene,

As chronic poisoning progresses, nausea and vomit-
ing, buming sensations of the eyes snd throat, and
hemorrhages from mucous membrancs, tongue, and
gums become manifest. Purpuric spots and acchy-
moses may follow the slightest injury, and epistaxis may
occur. Menorrhagia, metrorthagia, and spontancous
abortion may develop in otherwise healthy women.
Blood examination at this point may show leukopenia
(below 4,000 white cells), neutropenia, and a severe
anemia. Later the platelet count falls so that thrombo-
penia is marked. The blood condition, at this stage, may
have become irreversible. The clinical picture of a
worker with chronic benzene poisoning at this stage is
characteristic—he complains of headaches, giddiness,
drowsiness, lassitude, loss of appetite, and nausea with
occasional vomiting. He looks pale; is short of breath;
has a rapid pulse, a low blood pressure, and a mildly ele-
vated temperature. He may also have epistaxis, bleeding
from the gums, a purpuric rash, or subconjunctival
hemorthages. The condition progresses slowly 10 acute
leukopenia cnding in fatal aplastic anemin.® Repeated
small doses of benzene by mouth can produce the same
type of chronic poisoning.'

Repeated contact of benzene with the skin will cause
dehydration and delipidization predisposing t derma-
titis,

Benzene is relatively insoluble in body fluids and tis-
sues. Therefore, only small amounts are absorbed by
the body. Equilibrium between blood and air is ap-
proached within a few minutes after exposure is begun,
and practically complete elimination of benzene from the
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4 APl TOXICOLOGICAL REVIEW

blood occurs within a few minutes after exposure is ter-
minated. Higher concentrations of benzene are obtained
in tissues with a greater fat comcm. and saturaﬂon and
““elimination aré more.gradualty >

Human subjects inhaled benzene In concentrations of
340 micrograms per liter of air for 5 hours. Between 33
and 65 per cent of the inhaled benzene was retained
(385 mg). During the desaturation period 3.8 to 27.8
per cent of retained benzene was excreted through the
Iungs and 0.1 to 0.2 per cent in the urine and other body
excreta. Of the absorbed benzene, 9.7 to 42 per cent
was excreted in the urine as phenol, 0 to 5.4 per cent as
pyrocatechol, and 0,1 to 3.3 per cent as hydroquinone.
Excretion of phenol and pyrocatechol was highest during
the first 24 hours and complete in 48 hours, whereas
hydroquinone took more than 48 hours. Excretion of
organic sulfates in urine of exposed subjects was in.
creased. The opinion was expressed that bonzene affects
the metabolism of proteins, the metabolites of which
are excreled in urine as ethereal guliates.®

Benzene is unique in jts myclotoxicity. Tt has been
shown that the introduction of an alky! group into the
aromatic ring results in a loss of its myelotoxic property.
This difference may be a result of the difference in the
metabolic pathway. Benzene is metabolized to phenols
and quinones which inhibit cell production. The in vivo
metabolites of alkyl benzenes are alcohols and carboxylic
acids resulting from side chain oxidations. These com-
pounds have a Jow-order toxicity and are devoid of spe-
cific cell destructive effects.!¢

A variety of reactions may be encountered as the re-
sult of the chronic effect of benzene poisoning. There s
little correlation between the degree and duration of ex-
posure and the severity or nature of the findings in the
blood on microscopic examination.'* They may consist
of a reduction in red-cell, white-cell, or platelet levels—
in any two of these or in all three, These changes may
develop gradually or suddenly. The blood usually shows
a moderate reduction in red cells (below 3.5 million),
white cells (below 4,500), and platelets. Blood exami-
nations for cvidence of benzene poisoning should con-
sist of a complete study of red, white, and platelet frac-
tions. Progressive changes are more significant than the
absolute levels,

In anemia caused by benzene, it has been shown that
there is a constant incrcase in scrum iron (average in-
crease, 213 micrograms) which is associated with a re-
duction of transferrin (average reduction, 225 micro-
grams). The iron saturation of transferrin is above
normal and is matched by iron saturation of the tissue.
The causc of the disturbance of iron metabolism in ben-
zene poisoning Is the failure of the marrow to utilize

jron as well as increased intake of iron supplied par-
entcrally by transfusion.’*

There is some cvidence that chronic benzene poison-
ing produces a blood-clotting defect which is caused by
functional and morphological as well as a quantitative
alteration of the platelets.’” The marrow cclls exhibit a
decrease in peroxidase in benzene poisoning. Because
benzene inhibits granulocyte maturation, it may act on
peroxidase metabolites, or the peroxidase may be used
up in dewxifying benzene,

The bone marrow may be hypoplastic, fairly normal,
or hyperplastic in appearance, Abnormal forms r
young cells may abound, and leukemia as a result of
chronic benzene exposure has been reported.  Various
individuvals differ in their bone mamrow response to ben-
zene—cases with symptoms faicly soon after exposure
usually have fewer cells in the marrow, whercas cases de-
veloping later are more apt to have an increased number -
of cells in the marrow. It is believed that this represents
an early weeding out of those who develop hypoplastic
changes, rather than a gradual shift from one type of re-
sponse to the other.!™ t¢

In a Jong-term follow-up of chronic benzene poison-
ing 4,538 cases were studied from 2 to 12 years after
cessation of work involving exposure, There has been
only one fatal case, six cases involving bone marrow
changes, and one case of lowered resistance to infec-
tion.** The others were practically well but show varying
degrees of newtropenia.

Benzene Is eliminated from the body via the lungs
and the kidneys. In one study C-—14 Jabeled
benzene was given orally to rabbits. In 2 days 45
per cent of the dose was eliminated in the expired air
(43 per cent as unchanged benzene and 1.5 per cent as
carbon dioxide), and 35 per cent was eliminated as
metabolites in urine (23 per cent as phenol, 4.8 per
cent as quinol, 2.2 per cent as catechol, 0.3 per cent as
hydroxyquinol, 0.5 per cent as L-phenylmercapturic
acid, and 1.3 per cent as trans-, trans-mucotic acid).
Five per cent of the administered radioactivity was
found in the tissues occurring mainly as metabolites.**

Certain factors have been noted which influence in.
dividual variation in susceptibility to benzene, Over-
weight individuals are more commonly sf¢cted,* and a
low-protein, high-fat, low-Vitamin C diet Is said to
promote the disease, The presence of heart or lung dis-
case and liver or kidney damage are believed to pre-
dispose to the condition,™ Pregnant women may be
more susceptible 1o benzene poisoning.t Pathologi-
cal changes in ovaries, testes, thyroid, and pituitary
are attributed to benzene; and changcs in women work-
ers leading to sterility are emphasized.™
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o Recommended Limk of Aimospherie Exposure

The generally recognized maximum acceptable con-
. _centration for benzenc vapor is 25 ppm by volume in
“ air (0.08 mp. per Jitcsoiair) TOFan B-hour dally ex-
posure.” In Germany the maximum permissible con-
centration to which workers may be exposed is 31.3 ppm
by volume in air (0.1 mg per liter of air).** The Massa-
chusetts laws have established 25 ppm as a maximum
benzene concentration.?’

V. Treatment

Acute benzens poisoning should be considered an
acute emergency. Remove the victim from farther ex-
posure at once and call a physician immediately. The
patient should be kept warm and quiet in the recumbent
position. If breathing has stopped, arlificial respira-
tion should be started at once. Oxygen should be
administered by a qualified person as Jong as nocessary
to maintain the normal color of skin and mucous mem-
branes. This may prevent the development of severe
pulmonary edema. Stimulants will rarely be necessary
when adequate oxygenation is maintained.!

Care should be taken that rescuers are not also over-
come by vapors.

Chronic benzene poisoning is extremely refractory to
treatment. It is most important that the condition be
diagnosed early and the individusl withdrawn from fur-
ther contact with the hydrocarbon. Blood fransfusions
are temporarily useful in combating severe anemia.

VI. Examination

The pre-employment examination should include a
detailed history, physical examination, chest X-ray, and
complete blood count. Workers with organic discase
of the heart, lungs, liver, or kidneys should be elimi-
nated, as should those with a history of previous ben-
zene intoxication or evidence of an abnormality of
the blood or blood-clotting mechanisms.?

Periodic re-examinations should be carrled out repu-
larly, the frequency being determined on the basis of the
probable degree of exposure. The examination should
include a brief interval history and physical examination,
together with a complete blood study. The presence of
any of the blood changes described require re-examina-
tion ot 'least twice at intervals of one week and a
thorough study of the working conditions. Unless thete
is noticeable improvement on re-cxamination, the
worker should be withdrawn from further exposure,
The following changes call for re-examination: white-
blood count less than 4,000, red-blood count less than

4,000,000, hemoglobin less than 12 g per 100 mi
(80 per cent), blood platelets Jess than 100,000 per
cu mm, differentia] count less than 50 per cent poly-
morphonuclear-leukocytes, and more than a very few
immature blood cells. The urine solfate test may be
used, not as a diagnostic test, but as a measure of the
degree of the current benzene exposure. It does not
measure the degree of benzene poisoning nor the blood
changes present.

VII. Precautionary Measures

The safety measures necessary for the prevention of
benzene poisoning are primarily those designed to pre-
vent the inhalation of benzene vapor. Proper ventilation, -
local exhaust, and closcd systems should be used to
maintain a concentration below the maximum acceplable
concentration of 25 ppm by volume in air. All apparatus
and piping should be inspected regularly and sys-
tematically for leakage. When excessive concentrations
are unavoidably encountered in operations such as the
clesning of tank cars, vats, or storage tanks, air masks
and protective clothing should be employed.t* Employ-
e¢s should be fully instricted regarding health hazards
which may be present in the handling of benzene and
should immediately report any unusual symptoms or
illness. Clothing wet with benzene should be removed
promptly.

It the hands are likely to have contact with benzene,
impervious gloves or protective creams should be
used. Proper wventilation, routine plant inspection,
contro! of benzene air concentration, and periodic medi-
cal examinations are all of the utmost importance.*

The concentration of benzene vapor in the air should
be checked regularly in locations where the possibility
of excessive exposure may be encountered. This may be
done by a variety of procedures among which are the bo-
tanonc method® the ndinitrobenzzne reduction
method,® an absorptiometric method, and a photo-
colorimetric determination. The Ilatter method In-
volves the nitration of benzene with Stepanov mix-
ture which forms mdinitrobenzene, This gives a
color reaction with acetone in alkaline solutions.
Under similar conditions toluene gives a faint violet
color. Based on these photocolorimetric methods small
quantities of benzene and toluene can be determined in
air.®* More recently a silica gel adsorption method
has been reported.® Accurste quantitative swdy of
atmospheric benzene as low as 0.003 mg per ml
(0.9 ppm) may be determined by adsorption on acti-
vated silica gel and clution with absolute alcohol. The
benzene content is then determined spectrophotometri-
cally according to ASTM Designation I) 1017: Method

DO perg
: 88

YZ0077435




6 AP1 TOXICOLOQICAL REVIEW

of Test for Benzene and Toluene by Uliraviole: Spec-
trophotometry. The range of measurement is 0.003 mg
Lo o 10 L28 rug per liter. The mean yield was approximately

-~ =98 per cent. ~
There are a number of instruments on the market
which measure hydrocarbon air contamination. The
presence of more than one hydrocarbon vapor, however,
produces erratic results.
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AT _THE MARCH 3, 1981, PUBLIC HEARING

TEXAS CHEMICAL COUNCIL TESTIMONY
ON EPA'S PROPOSED NEW SOURCE PERFORMANCE
“ © e .. *w ~~— OTANDARDS FOR VOLATILE -ORGANIC
COMPOUND FUGITIVE EMISSION BOURCES

My name is A, H. Nickolaus and I represent the Texas Chemical
Council (TCC). The TCC is an association of 87 chemical compani s
having more than 67,000 employees and representing approximately 90% of
the chemical industry in Texas. Since over half of the nation's
petrochemicals are produced by member companies operating in Texas, the
proposed regulation is of vital concern to us.

The Texas Chemical Council has joined with the Chemical
Manufacturers Association (CMA) in the preparation of detailed comm nts
on the proposed regulation, and our combined written comments will be
submitted prior to April 6, 198l1. Today, 1 would like to highlight some
of our concerns about this standard.

A. Definition Of Modification

. First, to start off on a positive note, at our request the EPA has
added an annual allowance of up to 5 1/2% for "process improvements®
- 80 that small, routine changes made to an existing process unit wil)
not in themselves subject it to the new source standards. We thank
the EPA for this consideration.

B. Performance Versus Equipment Standards, Ete.

When dealing with facilities broader than a specific process or
installation, the TCC believes the EPA should set both a performance
standard and an eqguivalent equipment or work-practice standard. 1If a
performance standard is not possible, then at least an equipment and
an equivalent work-practice should be set. This would allow the
Synthetic Organic Chemicals Manufacturing Industry (SOCMI) the
flexibility necessary to design and implement the most efficient and
cost effective compliance program. The EPA has failed to do this
for pumps, compressors, and valves in the proposed standard; although
the TCC believes it is feasible to do so.

l. Pumps & Compressors

For both pumps and compressors, the EPA states in the preambl
to this regulation (FR p. 1143 & 1144, Jan. 5, 1981) that a performance
standard is not feasible because the application of measurement
technology is technologically impractical. Yet in the January 1981
Preliminary Draft Control Technique Guideline for "Control of Volatile
Organic Fugitive Emissions from Synthetic Organic Chenmical, Polymer,
and Resin Manufacturing Equipment”, they specify measurement of emissi ns
from these pieces as the means of determining compliance.

DO 067891
CONFIDENTTAL

YZ0028967




‘ The TCC recommends and requests that a similar monitoring
i ‘opticn fox. pump® and compressors be added to this standard.

2. Valves In Gas & Light-Liguid Service

Contrary to the EPA's opinion, the TCC believes that a
performance standard for valves in gas and light-~ligquid service is
feasible. Snee and Kittleman of Du Pont have shown (Letter from
T. A. Kittleman, Du Pont, to Glynda E, Willins, Radian Corporation,
November 13, 1980) that a leak level of 2% is egquivalent to the basis
used by the EPA in the BID to estimate the leak reduction effectiveness
of the proposed regulation.

The TCé recommends that the EPA specify 2% of valves leaking
as a "good performance" level that is equivalent to the prescribed
monitoring program. - a

C. Emisgions Abatement

The proposed standard requires that emissions be transported
through a “closed vent system" to an "enclosed combustion device"”
or vapor recovery system and then defines an "enclosed combustion
device” 80 as to exclude flares. We take particular exception to
this. The TCC in our June 30, 1980, comments to the EPA on the
Draft BID provided data showing 99+% efficiencies for a properly
designed flare system. The EPA has taken a position, without any
data, that flares may be only 60% efficient and that the burden of
proof of better is on the SOCMI. We disagree. We have provided
necessary data which should not be rejected arbitrarily. Further,
since flares ate standard abatement devices of long standing in both
the chenmical and petroleum-refining industries, we believe the
burden of proof, with data, is on the EPA. The SOCMI has a heavy
investment in flares and will strongly resist EPA's position that
they are not acceptable emission control devices.

We recommend that the definition of "closed vent system” be
modified as follows:

“Closed Vent System means a system which is not open to the
atmosphere and which is composed of piping, connections, and,
if necessary, flow inducing devices that transport gas or
vapor from fugitive emission sources to a device which provides
95% abatement or to an enclosed combustion device, vapor
recovery system, properly designed flare system, or an
equivalent control device as determined by paragraph 60.484."

D. Monitoring Frequency

The rational approach to how frequently monitoring for leaking
valves should be performed (60.482f) would be based on a cost-
ffective analysis of leak occurrence and recurrence data. The EPA
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has not done this. 1Instead, in the preamble (FR p. 1146, Jan. 5, 1981)
-- they state clearly their -basic.commitment to a.monthly monitoring
schedule <-Appa¥ently as an article of faith. In the BID the EPA has

assumed an occurrence frequency biased to favor

(see attached Figure l). 1In the absence of definitive data, the TCC
finds it difficult to justify anything but the assumption of a linear
leak occurrence with time. Using a linear relationship, a guart rly
monitoring freguency gives the same results as the EPA claims for

their monthly program (again see Figure 1l).

The TCC has and continues to recommend that

obtained and that a rational analysis of monitoring requirements be
made. Until that time, the TCC believes the data in the BID cannot
justify anything more frequent than guarterly monitoring.

The TCC recommends that monitoring requirements in the propos 4
standard be changed to a true guarterly frequency.

E. leak Definition

As the EPA has correctly peinted out, most leakage comes from only
a few valves, and the problem is to find and repair these. The EPA
has proposed 10,000 ppmv as the definition of a leak. - Recent EPA
data show variations of nearly an order of magnitude in repeat '
measurements of leak rates on the same valve., For this -and other
r asons more fully developed in our written comments, the TCC again
recommends that a leak be defined as 20,000 ppmv or greater. Th
1 akage reduction attained will be essentially the same as at the
10,000 ppmv cut-off; but maintenance will be reduced by up to 30%
as less maintenance effort will be spent on valves with inconseguential

l ak rates.

F. Alternative Standards

We commend the EPA for providing in paragraph 60.483 provisions
for alternative standards. But in terms of monitoring programs,
what the EPA giveth with one hand it taketh away with two. The
problem is that an allowable percentage of valves leaking must be
determined after the plant is bufilt. Quality control experience
shows that quality must be built into a product; it cannot be
inspected in. Thus, the time to assure & low-leakage plant is in

th original design before the plant is built.

providing the best leak prevention options would have to meet a much
lower allowable percentage valves than one not so well designed,
and consequently, it would have much less opportunity for a reduc 4

monitoring program than a poorly designed plant.

8 nse; low-leak plants should require less inspection - high-leak

plants more.

a monthly program

the required data be

But a plant

This doesn't make
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-4n- such géantsnwguld-provide this. - In our written comments (60.483¢c -

C C S

n‘-

What is needed is an incentive for owners to build low-leak plants.
Some assurance of an opportunity for reduced monitoring requirements

Good Perfornan€e Incentive), we detail a statistical monitoring plan
which results in reduced monitoring reguirements for those who me t
a "good performance" level equivalent to the BID basis.

The TCC strongly advocates the adoption of this proposal. Th
advantages of a guality control approach is (1) greater emission
reductions will be realized industry-wide because there is an
incentive to do so, (2) the monitoring burden will be lessened on
low~leak plants and increased on high-leak ones, and (3) well defin d
rules on what can and cannot be done will be available to the owner
at the design stage,

G. Determination Of Equivalence (60.484)

Although the TCC believes guidelines for approval of eguivalent
r alternate means of emisgsion limitation should be specific so that,
having met them, approval by the EPA Regional Offices is more or 1 ss
authomatic; the proposed paragraph 60.484 seems to be overly detailed
without accomplishing this purpose. The procedure in Subpart Xa,
paragraph 60.l114a for Standards of Performance for Btorage Vessels
for Petroleum Liqguids Constructed After May 18, 1978, is simpler,
more straight forward, and we prefer it to the present proposal.

H. Reporting, Recordkeeping, Etc.

The TCC believes that the proposed tagging, recordkeeping, and
reporting is excessive and goes beyond that necessary to implement
the required program and also beyond that required for compliance.
Igiour written comments, we make detailed recommendations to correct
this.

I. Need & Costs

In closing, whether it is legally appropriate or not, we cannot
resist again stating our belief that this regulation is unnecessary
and that the c¢osts have been under-estimated. We re-affirm the
comments we made to the EPA on June 30, 1980, and we recommend them
to your attention.

Finally, on costs the EPA is still basing monitoring costs on
two man-minutes per source despite their own data in Table C4§ of th
BID showing it took highly motivated contract workers an average of
3.4 minutes to perform this task.

AlN/rtg
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§60.480(c) )

In cnvlior drnftn to subjcct proposed rogulltionl. a problem was
Rk R g

;ur‘nccd wizh “the Eotinition of modification ss set forth in 40 CFR
§60.14 as it might apply to fugitive emissions. A concern was ex-
pressed that continuing small changes routinely made tO a process
uniz made for a variety of reasons might subject the entire exisc ing

unit to the NSPS fugitive emissions requirements. The-Aceneris-

o, P - 3 - TR
[ - e

M w understand the Agencies' proposal in 60.480(c) to mean that process
improvements, as defined in 60.48), costing up to 5 1l/2¢ annually of
th original investment in the affected SOCMI facility shall not by

itsell be considered a modification. This would satisfactorily resclve
1 our earlisr concern.

$60.481 -- "Closed ven: Systex”.

in discussions with EPA's OAQPS staff we were led to believe tha:
the regulations would not prelude safety valve emergency releases <o
flaring systems or the atmosphere. In this regard, the preamble at
page 1140 attempted to clarify that closed vent systems can be used
to transport relief valve discharges and fugitive emissions to a

control device, such as a flare. The proposed regulations, however,
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' These comments are also submitted on behalf £ the Texas

Chemical Council (TCC) whose offices are located at 1000 Brazos

treet, Austin, Texas 78701. The TCC is an association of 87 chemical

. Qompanies hnving%pc:g_;h;n 67,000 employeas and representing

approximately 90% of the chemical industry in Texas. Like the CMA,

the TCC has alsc worked with the EPA over the past several years in
' the furtherance of responsible environmental regulation. The TCC also
d requests that the comments made by them which are referenced in
Appendix A of the EPA's "VOC Fugitive Emissions in Synthetic Organic
Chemicals Manufacturing Industry - Background Information for Proposed

Standards" be incorporated as part of the administrative recoré in
this matter. s

The comments we are submitting today make certain recommendaticns
that attempt to clarify, and/or modify the Agency's proposed regulatory
program to make technically more sound several substantive provisions,
and to simplify procedures, recordkeeping, and reporting where the
proposed requirements are either redundant, unnecessary, to demon=~
strate compliance with applicable control requirenents, and/or would
recduce the paper workload.

Nevertheless, we believe that the Agency has made significant
progcess in addressing many of the concerns raised by CMA in our
earlier submittals to the Agency on earlier drafts of the subject pzo-
Posal, ané on various other Clean Air Act fugitive emissions programs.
We believe, however, that additional modifications are still necessary

in crder to achieve a viable and reasonable technical fugitive emissions
progranm. .,

97
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§60.481 == "Fugitive Enission Source."

The definjtion of "2 ugitivo enissior sou'cc" inciudes compresscrs

RE& pumps. On‘ar-uhately the Agency has not fncluded a definitien

as to the types ol pumps and compressors not subject to the fugisiv
erissions NSPS reguirements. As a result of this apparent oversight
reciprocating pumps and compressors are included in the regulatory
program, The potoﬁtinl problem we have with the inclusion of recip-
rocating pumps and compressors are their inability to accommodate
double seals or any type of seal that EPA may utlimately regquire.
Accordingly, we recommend that in order for EPA to avoid sealing
problems associated with reciprocating pumps and compressors that such
pumps and comptossorl be cxprossly excluded !rom the definition of
“‘uqitivo emission source.*

§60.482(a) (1) = "dual mechanical seals"

As ve have commented on several times in the past, it is in~
appropriate to require use of dual mechanical seals for punps. We:
r commenéd that EPA cease using the term "mechanical™ and merely
define the seals to bs used in punps as dual seals. Such a modifi-
cati n would provide industry with some flexibility for a source to
use any properly designed dual seal. This modification would allow
sor the use of either pressure or level control devices.

We conmpliment the Agency on adopting an equivalency regulation
ir. §60.484(5) that will allow companies to demonstrate thes eguival nc
cZ single seals where adeguate and permanent monitoring will resul:t
in eguivalent degree of controls.
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.~~~ - We are concernsd what-the clear language of the proposed regu-

~de

limit closed v nt systems tO transporting meargency releases “c an

" enclosed combustion device or vapor recovery system.

lations contradicts statements made by EPA's OAQPS, the preamble, and
various support documents that emergency releases can be transporiez
by a closed vent systam to not only an enclosed combustion device and
VapOr recovery system, as well as, & properly designed flare system,
nd other equivalent control devices. Failure to correct this
inconsistency and revise the regulatory language could result in
unanticipated enforcement initiatives based on the language of the
proposed regulations. In addition, failure to revise the definition
of clos;d vent system would arbitrarily exclude other control devices
and properly designed flare systems which in many instances can
achieve or approach the same degres of hydrocarbon reduction as an-
closed combustion devices or vapor recovery system at significantly
lower costs.
In order to clarify thisg matter we would recommend that the 4 -

finiticn of "closed vent lYltGmh be mcdified, as follows:

"Closed Vent Systen” means a system which is not

oper to the atmosphere and which is composed of

piping, connections, and, if nocossarf, flow in-

duéinq ¢evices that transpor: gas or vapor from a

fugitive emission source to an inclosed combustion

- device, vapor recovery systen, & properly designed
Zlare system, or an equivalant contzol device as
determined by §60.484, o DO 067899
~ CONFIDENT TAl

In tliis regard we wish to reaffirm the position taken and made in th
Texas Chemical Council's letter £ 30 June 1980 to the EPA (comments
on the Draft BID and Recommended SOCMI Standard) regarding flares and
their use. - ] o

‘= | | YZ0028467




-5
in rder t remedy this inconsistency.
As we discussed above, we believe that a closed vent system sh uld

= . ~~_be -defined genarally saough 8o that VOC fugitive emissions can be

transported to appropriately designed enclosed combustion devices,
Vapor recovery systems, as well as, properly designed flare systems,

or an equivalent control divicc. As presently drafted, fugitive
emissicns from pumps would be initially precluded from being controlled
by catalytic combustion units unless a time consuming and costly '.
equivalency demonstration can be made. Several of our member coxpanies
1ndiqato that such control dov#cps achieve egual or better control

than th; two systems pzoiontl& rcoognié.d‘in'sso;lséti)(3)(ii).‘ fo
preclﬁdo catalytic combustion units without an adeguate justification
by EPA for requiring equivalency demonstration would have to be
characterized as an arbritrary action.

The comments set forth above are equally applicable to pumps
£ug1£iv¢ enissions regulated under §$60.482(a) (7). We would hope that
appropriate modifications consistent ;ith a revised definition of
closed vent system would be incorporated by EPA in the final version
of §5§60.482(a) (3) (1) and (a) (7).

§60.482(a) (6) ~ delayed cogﬁlianc.

The proposed regulation requires that a leak be repaired as s oOn
as practicable, but not later than 15 days after its detected, except
as provided in §60.482(h). The exception allows axtensions only
vhera the repair is technically infeasible without a complete or
partial procesgs unit shutdown. The eaxtension, however, cannot
exceed the process unit shutdown.

The instant delay of compliance provision significantly improves

n arlier drafts which imposed arbitrary deadlines and meaningless

reporting requiraments. We, nev rtheless, hav s veral r commendatiors
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60.482(a) (4) = Liguid Leaks

ML

zjféﬁifﬁiglﬁrnpn'd;?lngrbiiauid dripping from a pump seal as a leak.
However, the barrier fluid could be water s¢ there would be no reason
to repair a seal operated per 60.482(a)(3) (i) where the barrier fluiad
pressure is higher than the pump pressure so long as this higher

rressure is maintained. We recommend that this paragraph be reworced
tO say: .

*Each pump shall be checked by visual inspection each’
calendar weex for indications of liquids dripping from

the pump seal. 1If indications of liguids dripping from
the pump are seen, the vapor emissions shall be monitored
.by the methods specified in 60.485. A vapor concentration
greater than 200 ppm above background shall constitute a

A-.- leak."

560.482(a) (3) (ii) and (a)(7) - "residence time."

In our review ol this section we noticed an inconsistency between
the proposed residence time and the technical data on residence time
set Zorth at page 4-18 of the tachnicai support document. See VOC
Fugitive Emissions in Synthetic Organic Chemicals Manu!iéturinq
Industry = Background Information for Proposed Standaréds,
ZPA=450/3~80~033a, at 4-18 (November 1980). An appropriate modifi-

sation of this requiremen: in the final regulations is necessary
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special order and take up to one year f r dslivery), and/or unforseen
manufacturers and/or delivery delays (e.g., strikes, fires, raw

Any one or a combination of the above

chnarios would result in the necessary replacement part(s) not be
available until after the next scheduled shutdown.

Bince the proposed regulations would make continued operati n
after such a shutdown a violation of the Clean Alr Act, we strongly
recommend that a linited extension provision be incorporated by EPA
into the regulations. We envision.placing the burden of requesting
such a reguest upon industry by requiring a formal submittal to EPA
in which the source would have ﬁo justify the need for tholfurther
dcla& in repair and the projected time frame for achieving compliance.
We rscommend that §60.482(h) be amended to include the following r gu-
latory language:

*Delay of repair will be allowed beyond a process
unit shutdown only where and for the period of time
a.source demonstrates to the satisfaction of the
Regional Administrator or delegatee that repair of a
leak by replacing physical equipment by replacing
physical equipment cxcc‘dod the normal stock of
sparg parts and cannot be delivered until after
the next shutdown, a special orﬁer of a part is
required and cannot be delivered until after the
next shutdown, and/or because of unforseen manuy-
facturers and/or delivery delays, the replacement
parts cannot be delivered until after the next
shutdown,"
The conseqQuences of not including such a prdvision in the final r gu-
lati ns uld r sult in ﬁnanticipntcd and costly continuan s ¢£

a shutdown until the repair parts are obtained, r in the exposure
DO 067902
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which would further clarify the regulati ns and mor accurately re-

flect r al world perations,
... . First, we vould recommend a definition of what situations qualify

E;Wq.
- o, T g -

uu-tochnicnlly infeasible in order to be accorded an extension after
the initial 15 a|y compliance period. Buch a clarification would
minimize uncertainties and would reduce any unwarranted enforcement
proceedings resulting where such an ambiquity in the regulations.
Accordingly, we recommend that 560.482(h) bc revised to include a
definition of teghnical infeasibility, as follows:

"For purposes of §60.482(h), techniocally infeasible

shall mean where a repair within 15 days of leak

detection wouid constitute an unsafe practica, could

result in premature total process failure, or could

cause an unscheduled complete or partial process

until shutdown.”

The second part of our recommendation on delayed compliance concerns
the agency requirament that all repairs may not be delayed under any
circumstances beyond a process unit shutdown. We concur that m&ny"

£ the remaining delayed repair actions will bs reamedied during a
lhutdown'uhaxe repalr actibnz can not be technically of safety be
conducted while the process unit is in operation. As the Agency is
aware, most schedule shutdowns are on an annual basis or based upon
operating performance of the p;ocns: unit. As a result, there may
be some limited instances whers replacement of leaking equipment may
not be available until after tha shutdown is completed. Such instan es
include (but are not all inclusive) abnormal near term damands for
r placement parts that exceed the quantity of xeplacement parts that
ar normally maintained in stock and can not be replaced on short
notice, ths replacemant parén/equipnant are not off the shelf items
and require long lead time for 4 livery (i.e., some pumps r quire

- r——
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the pr cess unit w uld be greatar than the mnissions
£r m the fugitive emission s urce(s)."

We believe such.a r vision would remedy an unnecessarily narrow and
environmantally gouatgfproductivc requirement.

560.482(5?“:'b5ﬁérn|sor Standards.

As a general comment, the comments, issues, and recommendati ns
we raised on pump standards are generally equally applicable to ¢ m=
pressors. We do want to point out one 1nconsiﬁtuncy in the compressor
standards which we believe should be clarified. In §60.482(b) (1) and (3)
we are happy to note that the Agency only requires a seal system with
¢ rtain characteristics be used for all compressors. This reguirement
would be censistent with our comment on §§60.482(a) (1) and (3) d aling
with éumps, in which we objected to the Agency's requiring duval

mechanical seals and not providing the necessary flexibility with a
dual seal systenm reguirement. Tha 1nconlilt¢;cy exists because the
Agency at §60.482(b) (4) then reverts to referring to dual mechanical
s al systems. ‘ ‘
Our substantive comments on §§60.482(b) (3) (ii) and (b) are r fle ted
in our comments on §§60.482 (a) (3) (ii) and (a) (2) above.
Our substantive comments on §60.482(b) (5) and its interrelati nship
with §60.482 (h) are reflected in our comments on §60.482(a) (6) abov .
Pinally, our substantive comments on §60.482(b) (8) are reflected
in our comments on §60.482(a) (9) above.

§60.482(c) (S) ~ safety/relief valves in gas/vapor service.

. As proposed, the section requires each safety/relief valve t

return to emitting less than 200ppm above background after an amergency
Pr ssure release no later than five calendar days after sach episode
of pressure release. As proposed the ysgulation leaves a tremendous
loophole which had to be an oversight. If a ﬁrocusl unit is down

five days after the rolulln} it by definition will be in compliancs.
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t signifi ant riminal and civil penalties for r suming perati n
without repairing all leaks., We would nsider it an arbitrary

,und.qu;{giopsigg}iqa_gf_tho Administrator to not provids such a
remedy wh;;;féﬁ;“sourco has acted in good faith to repair all re-
maining leaks at ths next scheduled shutdown, but solely becauss of
uncontrollable events the necessary repair parts are not availablas.
§60.482(a) (3) - “Operation of Control Systems."”

This provision essentially requires that all existing propos &
fugitive emissign control systems be opsrated at all times VOC
emissions may ooéu:. ¥We are concerned that a conservative and narrow
readinq of this provision will onsenéiﬂlly preclude a brqciss units
op ration where expected or:uncxpectod maintenance of the control
system is required, or an emergency requires the control systen to
go down for repairs. .It'makgl ;ittlc sense to require the entir pro-
¢ 88 unit to shutdown where the control system has to go out of
service for a ahort period of time to conduct maintenance ina/or
¢ rrect an amargéncy condition. In fact the start~up and shutdown £
the process unit in most instances will probably result in greater
emissions of VOC than if the process unit continued operstion for the
short period of time until the emission control system is back on
line.

We recommend that this provision be modified to essentially allow
a by-pass of VOC ;minlions where tha control systems must be taken
ut of service for maintanance or an emergency only where the net VOC
enissions that will bs bypassed would not excesd the excess nni;sionl
that would result from a shutdown and start-up of the process unit.

W recommend that §60.482 (a) (9) be revised to added a ascond sentence,

as follows:

"A S urce, howav r, may bypass the applicables control

CRLast Ae e h an Resaciated Shotdcun and stessepE®
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id, as follows:

§60.482(4)(2) b rev:
"(2) Each closed purge system as required by
$60.482(d) (1) shall return the purged process
fluid directly to the process line, or shall
collect the purged process fluid for recycle
or disposal by means of a closed vent system.”
. e - ™ - . ° T
The ‘tevimival support document does not support the proposed regu-
lations. Unless a modification is made, the Administrators actions
must be characterized as arbitrary and capricious.
§60.482(£) (2) = "definition of valve leak"

The EPA has proposed 10,000 ppmv as the definition of a leak.

In addition to being the same action level as set forth in the refin ry
CTG, ve undo:sta;d,fram a July 17, 1980, EPA meeting with the ch_

that this particular level was also chosen because it is the tép of

the scale on the Century Volatile COrganic Aﬁalyzor. Apparently EPA
felt 10,000 ppmv would make compliance easier for the chemical industry.
We have some significant disagreements with these underlying assump~

ti ns. We believe a higher trigger level would achieve essentially

the same control with much improved maintenance sfficiency. ‘

The scale on the Century GC is a minor consideration. Readings
higher than 10,000 can be obtained readily with a dilution apparatus.
In addition, we ars confidant that equipment manufacturers will be
able to supply instruments with direct reading scales to whatever
level we require. -

As the EPA has correctly pointed out, most of the leakage comes
from only a few valves and.thn problem iz to locate and repair thes .
Based on the refinery data, about 98% of thes emissions from valves in
gas/vapoy service will be from those having leak concentrations
greater than 10,000 ppmv. Similarly, about 97% of the emissions will
¢ me from valves with screening values above 20,000 ppmv (Fig. 4=~7A,
EPA 600/2~75~-044, ‘émitsion Factors and Frequency of Leak Occurrencs

For Fittings in Refinery Process Units®). In a previous letter to
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CONFIDENTTAL

YZ0028474
R




I

K

w10

We assume EPA means five calendar days fr n rciumption f n rmal opera-
ti ns after each episode of pressure release.

Hcﬁuaqﬁngg:ggnmtni—tht Agency for establishing a performance
standard for safety/relief valves in gas/vapor aorQico rather than
specifying inflexible design :tnndardl.l We would encourage the Agency
to rethink the proposed pump and compressor standards to establish a
performance standard for pumps and compressors (i.e., 10,000ppm). It
is our view that a performance standard is more a simplistic regulatory
progran to implemént and provides necessary flexibility for sources
t install the mo;t cost~efficiant and effective emission controls and -
éroccss sy:icms. _

§60.482(d) (2) -~ sampling systems,
As proposed the regulation limits the means of 4isposing of process

missions. The proposal provides the option of returning the fluid
directly to the process line, or in the alternative, collecting the
purged process fluid for recycle or disposal without VOC emissions to
the atmosphere. This rpquiromnnt amounts to a zero enissions regquire~
ment. As a fundamental concept the closed loop sampling system may

be inappropriate or technically infeasible (i.e., low pressure process
or tankage, safety requirements). Accordingly, this would require a
collection system be used with no emission allowsd. We note that no
support for this premise is provided in the Agency's technical support
document (zee 4-22 to 23). 1In fact, the support document mentions that
such fluids could be directed to a control device such as a properly

4 signed flare.

T,

In light of the lack of technical support for the proposed regula-
tion, we recommend that the Agency include the use of closed vent

systems to minimize emissions from sampling systems. We recommend that ‘
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§60.482(£) (3) - "monit ring freguency" ]
The proposal essentially requir s that a monit ring pr gram for .

valves be on a monthly basis for leakers and quarterly basis for non-
- . -

" Jeakers. "Hﬁcifggagly endorse this proposal and caution against
r treating to mandating monthly monitofinq. ; 4&9
One rationale the Agency might consider for requiring monthly
monitoring is a reliance on refinery fugitive emissions data where the
Agency ultimately required monthly monitoring.
The leak f;fquoncy data developed by EPA for the chemical industry
are NOT similar to the refining data as EPA indicates on page 1141

of the proposal. The differences are sumarized, as follows:

Source Type y " Difference in leak frequ ncy
) between SOCMI and refining
data.
Vglvcs 8 8imil
Gas service - ar
*Light liquid service SOCM1 50% of refining
*Heavy liquid service Sinilar
Pumps '
*Light ligquid BOCMI 33% of rafining
*Heavy liquia T Similay
Conpressors S0CMI>21% of refining
Relief Valves . S0CMI745% of refining
Process Drains Bimilar
Flanges - Higher

(§5@fa¢tachmcnt B & C for gruitnr d;tail and discussion on this issue.)
The above differences 4o not account for the fact that the
chemical industry studies ware conducted using a Century OVA-108
instrument calibrated on methane while the refining studies were ¢ n-
ducted using a Bacharach TLV instrunent calibrated on hexane. 5tudi s
by Exxon Chemical (see Attachment D) on both instruments using both
calibration gases show that 2% percent more l‘lkl are found using the
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' the Agency, (see Attachment A) the TCC has shown that using a 20,000 ppmv

. R0tion level vqx!y-.;g,pgo results in only 18 more emissions but reduces

T e T

maintenance costs by 30%. This factor is of major significance since
€ ction 111 requires the Administrator to take into consideration the
cost of achieving continuous emission reductions.

In §60.481(a) (4) (11) methane at 10,000 ppmv is specified as the
calibration gas. This requirement differs from the refinery data on
‘which most of the technical support is based where hexanes was used
for this purpose.. A study of the relative response of various gas s
with relﬁcct to methane and hexane indicates that a methane calibration
will, in effect, lower the trigger point to about 8,000 ppm with th
C ntury GC and even lower with the Bacharach TLV meter. This means
more maintenance effort will be spent on valves with inconsequential
1l ak rates.

Recent data (Problem~Oriented Report, "Fregquency of leak Occurrence
for fittings in Synthetic Organic Chemical Plant Process Units”, EPA,
Sept. 1980, DCN 80~231-~372-05-35, Data Listing For EPA Project
$68-03-2776, Radian COrporation, Decexber 19, 1980) gxom EPA's studi »
on leak occurence and recurrence in the SOCMI show a wide variability
in repeat screening values for the sawme source. For example in

3 Figure {=3 of the Problem-Oriented Raporﬁ)onjthc second dl!)valucl of
approximately 2000, 6000 and 15000 were obtained from repeat measur ments
n the same valve. It is important that maintenance efforts be spent
n the large leakers and not on the small ones since some data indicate
that attempts to repair these only made matters worse. Thus the trigger
point should be set high enough to insure isolating only the bad 1 akers.
F r these reasons - maintenance efficiency, the effect of methane
calibration, and me surement varfability, we again recommend that a

l ak b defin 4 at §60.482(f) (2) as 20,000 ppv r gr ater. DO 067909
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TCC recommends using a linear ) k recurrence rate with time in the,
absence £ data. Second the assumpti n that all the source types will -
p'Y3dﬂ unitorquocqiffpso rate (20% per fo;r) is not a logical assump-
tion'nofai;'l£wiapportcd by tho rt&ord. In‘;ho absance of data, a
more logical assumption is that recurrence will vary in proporti n
to occurence. o

EPA, given the lack of data on valve leak recurrence and

ccurence with time, has structured a monitoring program for valv s

as gas/vapor apnd light liquid service which calls for monthly mbnitoring

for leakers and quarterly monitoring for non-leakexs. EPA states that
straight monthly monitoring for all valves may be required if r currence
is found to be important. We submit that the cxi;ting chenical industry
data shows initial occurence to be less (by 508 in the case of light
liquid valves) than the the refinery data. Because of this difference,
we recommend that EPA require the monthly monitoring scheme only £ r
those owner operators desiring to show equivalance demonstration.

Since EPA hns'acknowicdged that limited data are available on

ccuronce/rocurr;ncc, we submit that EPA can only reserve the right

to reguire more frequent monitoring when the data are available from
those owner operators desiring egquivalance.

§60.482(£) (4) - delayed complianca.
Our substantive comments on this saction and its interrelation-

ship with §60.482(h) are reflected in our comments on $60.482 (a) (6)
above.
§60.482(f) (7) ~ Accessibility Exclusion.
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_Century calibrated on meth ne as compared t the Bacharach calibrated
on hexane. Thus th SOCMI Data is probably even less than the re-

_fininq data as shown above.

. - -~ PR,

since the abovo data uhow initiul leak occurence frequency within
the chemical industry to be loss than the rcfining sector, ve feel
that EPA should require only true quarterly monitoring. We are £ the
pinion that the lower leak occurence frequency within SOCMI wjll more
than offset the, admittedly, unknown effects of leak recurrence. FPA
has offerred ag;a reason for possibly requiring monthly monitoring to
be the potontial'importanqc ©f leak recurrence ﬁctw.on valve monit ring
intervals. | _ ' |

. This analysis was performed Qithout the benefit of review £
EPA's chemical industry valve maintenance study which may provide
further information on the importance of valve leak recurrence.

The above conclusions are discussed in further detail below and
in the attachments,

The EPA continuves to base occurence and recurrence laak rate
assunptions on Table 4-2 from the final technical support document
(copy attached as Attachment E) which is the same as taken from the
draft technical support document. The Texas Chemical Council (TCC)
¢ mmented on the issue of occurence/recurrence in comments submitt 4
to EPA in June of 1980. These conments have not bean addressed by
EPA and cannot be ignorcd.' We wish to emphasize the points raised
in TCC's comments on this issue are still valid. In addition to TCC's
arlier comments, we offer the following additional comments.

First, EPA's assumption of non linear leak recurrence with time
is not based on any data but rather an 'cngin.;xing jvdgment®. The
assumption that twice as many leaks will be found annually as compar d
t quarterly and twice as. many leaks will be found quarterly as compared
to monthly is simply n t logical and is n t supported by the r cord.
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As the Agency is well aware, in existing facilities many valves are
not routirely accessible because of slevation c¢r beCause access to the
‘valve-bonnet is-xesteicted, etc. Most, if not all ol these, can be
eliminated in an entirely new plant. But they become a problem in an
older plant that becomes subject to this regulation because of
modification.

TO correct these problems, we propose valves that are inaccessible for
safety reasons and that valves that are inaccessidle for other reasons
in modified sources be excluded from the requirement of 60.482(%) (1)~ (6)

A

but subject to the new 60.482(f)(7)-(8). Accordingly, we recommencd
that the new 60.482(f) (7) and 60.482(f) (8) be added as follows:

‘ "(7) (i) An owner or operator of a new or modified source subject

to the reqguirements of 60.482(f) (1)~(6) may for valves that are
routinely inaccessible for safety reasons monitor each inaccessible
valve for leaks aZter a process unit cverhaul prior to startup by
pressuring with nitrogen to the system process pressure or

100 psig, whichever is less, and checking with a soap solution

for bubbles, or other equivalent test method pursuant to 60.484."

"(ii) When a leak is detected, it shall be repaired as soon as

practicable, but no later than the next scheduled shutdown, or
consistent with 60.482(h)."

"(iii) For purposes of 483 or 484, inaccessible valves shall not
be included.™

12
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c;;&idez tions.
e propose thn* valvcs, at modi!icd ‘aci‘i“lil subject to .hole

-
A A gt

flquirlmentl. that are -naccassiblc Zor sn!cty rsasons be excluded
Zrom the rcquircmcn.s of §560.4B2(£)(1)~(6) but subject to LY new
§60.482(£%) (7). Thit ncw provision would oaly apply to noditiod
sources ané not apply to-now facilities. Accord*ngly,an recormend

that & new §60.482 (%) (7) bo ndd.d, as follows: p
"(1) Ap owner or operator of a modified source
subject to the requirements of §5§60.482.(%) Q)= (6),
may for valves, that are routinely injcessible

for safety reasons, monitor each inaccessible

vale for leaks after a process unit/ovechaul prior
to star:t-up by pressuring with nitrogen the systen
process pressure, or 100 psi, chever is less,
and checking with a soap solugion for bubbles, or .
other equivalent test methods pursuant to §60.484.

"(£i) When a leak is depfcted, it shall be repaired
23 soon as practicadb but no later than the next
scheduled shutdo or censistent with 560.482(h).

*(iii) For poses of §5§483 or 484, inaccessidble -
1 not be included.” " —

-

As we reviewed the proposed regulations, we identified an area which
the EPA has apparently overlooked in the proposed regulations. This
area is inaccessible valves. These fall into two general categories,
valves inaccessible for safety reasons and valves inaccessidle
because of elevation and/or configuration.

Certain chemical processes are carried ocut at such extreme conditions
of temperature or pressure, or the chemicals themselves are so unstable
or hazardous that the operation is done behind barricades and the like,
and, for safety reasons, personnel are not allowed in these areas while
the unit is in operstion,
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emissi ns., If properly implemented w believe this concept will

provide a 3 ur & the necessary flexibility to ad pt a control program °

-that is_the mnlt cogt-effective for a specific site. 1In many in-

Cn g -

stances a company will now be able to sither implement the valve
standards contained in §60.482(f) or adopt a alternative percentage
valve approach that more appropriately can be implemented at a site.
We recommend that the Agency retain this concept and needed flexibility
in the final regulations. '

Although we wholeheartedly support this concept, we have a few
comments and qucltions, that need clarification hy EPA, 1n ordor to
inprovo upon the proposod lltcrnntivc ltandard.

~ One matter we bslieve needs clarification is the criteria the

Adninistrator will use in either approving or disapproving the re-
quest for an alternative standard as set forth in §60.483(a) (5).
We are unclear if the criteria are set forth in only $§§60.483(a) (1)
and (2), or in §§60.483(a) (1~(4). Or in the alternative, are there
other conditions and criteria not set forth in the proposal that the
Administrator might consider/use in approving or disapproving th
use of the alternative stan@ard. We believe the Agency has a duty
to clearly set out all the criteria it proposes to consider, the
basis for each criteria, and limit approval/disapproval activiti s
to this list of criteria.

In our discussion above concerning accessibility of valves, w
indicated that for cortli:;:ggggicd facilities subject to these

requirements, it was infeasible for safety reasons to subject all

the valves to ths provisions of §60.482(f). Should a facility s k

an alternative standard pursuant to §60.483(a), the accessibility £
certain valves wvould create a problem in calculatin a meaningful
allowable p rcentag f'lolking valves. W zrecommend that thes
valv s n t be included as part £ the alternativ program and be
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SRS L"”"*(BrSii.Au:bwnd?-or'Ope:utOt o% a modified source subject to the
' requirements of 60.482(%)(1)~(6) may for valves that are _
routinely inaccessible becauss of elevation or configuration
monitor each inaccessible valve annually using teat methods
pursuant to 60.485 or a soap solution for bubbles.”

“(ii) When a leak is detected, it shall be repaired as soon as
practicable, but no later than the next scheduled shutdown, ox

consistent with 60.482(h)."

“(414) For purposes of 483 or 484, inaccessible valves shall not
] be included.”

§60.482(g) (2) - delayed compliance.

Our substantive comments on thisz section and its interrela-
tionship with §60.482 (h) are reflecied in our comments on §60.482
(a) () above.

§60.482 (%) - delay of repair

Our substantive corments or this section are set forth in de-
+ail in our comments on §60.482(2) (6) above.

§60.483 - alternative standards -~ percentage of valves leakring

Q) The ptopoiod alternstive standaréd for valves in gas/vapor ané
valves in light'liquid service establishes ar allowable percentase
of valves leaking approach Zor ascertaining compliance. As we have
recommended in earlier submissions to tha Agency, the cheamical
industry wholeheartedly supports the ccncept ¢f using allowadble per-

centaces ¢f valves leaking as a vehicle for regulating Zugitive
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_New §560.483(a)(7) and (D) (5) should be added, as follows:

*An owner r operat r may terminate complying with

an alternate standard, by writing the Administrator
informing of this decision and immediately complying
with thg‘roqgiﬁrmontl of §60.482(2)."

=
Tt A gy -

w048 I4=R__N) tarnate-Kork-Rrackicss
Although we believe §60.483(b) is intended to provide industry

with“che flexibility they need to carry out this program most
efficienkly the present wording of some provisions will greatly/ in~-
hibit its ubg. In §60.483(b) (3) the request to implement on optional

work practice pyogram must show a percentage of valves lepking that
is equal to or ledg than that under the §60.482(f) progfam. -Taken
literally this would e out any statistical or any/probability
basad.inspaction prograps. These alternatives are/mathematically
xact and the uncertainty\pr tolerance in their performance levels
is explicityly stated. Thul\ it is not.péns;b 8 to achieve equiva-
lence at all times with 100% cartainty. We fecommend that a sentenc
b added at the end of §60.483(bI\3) statifhg ~ "Statistical and/or
pr bability based monitoring pfogr-v- 1) be soundly based
mathematically and shall show equivalefice to the reguired program with-
in a plus or minus 10% variation". o ' ‘
This modification does not efther losseéy or tighten the require-
ment. It assures, however, th "on-the~-averaje" the altsrnate work
practice will equal tpa §60.482(£f) standards al‘:-ugh,iadividunl pro=-
¢ 88 units may be over or yhider the standard by a little bit at any
particulgr time. It iz Aforth noting that ths percentaye leaking
under the §60.483(a) Frogram is not truly an exact numbel\ either. It
is btained by averAging a specific six months data base so\that £ r
any given months” a process unit might or might not meet the sdgndard.
In fact, sjfbe it is an arithmatic average, the parcentage leakedg
under pife required prograﬁ will exceed the standard half the time.
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regulat d pursuant t our proposed §$60.482(£)(7). This soluti n
would rcquire a moditicd source npplyinq for an alternative standard
to clea¥Ty identify in the $60.483(a) (2) (1i{) data those valves
that will remain subject to §60.482(£) (7). :

In determining compliance with the proposed §60.482 requirements,
EPA clearly sets ocut a §60.482(i) the standard to be used in deter-
mining compliance. No similar provision exists for either §§60.483
(a) or (b). We are uncertain what, if anything, triggers a vi l;tion
of the Clean gir Act. Or does the Agency mean, if you fail the test -
set forth in §60.483(a) (4), the provisions of proposed §60.482 are
reinstituted? In order to make §60.483 enforceable, we recommend.
that a provision similar to $§60.482(i) be added that sets forth the
vehicle for the ragulatory agencies measuring compliance with
$60.483,a8 follows:

"(c) Compliance with §60.483(a) in this sub-
part shall be determined by the performance
test set forth in $60.483(a) (4). Compliance
with §60.483(b) in this-subpart shall be
deternined by review of records and in-
spection."”

Another area of uncertainty concerns a touxuis ability to
formally switch from an approved alternative standard back to the
reguirements set forth in §60.482(f). For a variety of reasons,
at a point in time it may no longer be cost-effactive for a source
to comply with a §60.483 alternative standard. We recommend that
EPA accord these sources the flaxibility and ability to switch back
to the §60.482(f) valve standards, after notifying ths Administrator
in vwriting that they no longer wish to be subject tolnn approv d
alternative standard, and will comply with the §60.482(f) standards.
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of valves leaking under §60.483(a) (31",

percenta

s ©of the guality control approach a ted here is

Yicn reductions will ealized industry-wide

~he acdvant

Eovom

" that: }i{hgftﬁtirsaﬁis

-

s0, (2] the monitoring burden

bacause there is an incentive

will be lessened on eak plants and _increased on high leak ones,

and (3) we fined rules on what can and ¢ ot be done will be
able to the owner at the design stage. th\\\“\\\\

']
-

60.483(c) =~ Good Performance Incentive

Although we believe 60.4B3(b) is intended to provide industry with the
flexibility they neeé to carry out this program most efficiently, the
present wording of some provisions will greatly inhibit its use. 1In
60.483(b) (3) optional work practice programs must show a percentage of
valves leaking that is egqual to or less than that under the 60.482(f)
program. Taken literally this would rule out any statistical or
probability based inspection system in new plants if they provide the
best leak prevention options in their original design. The time to
assure a low-leakage plant is when it is being designed and built.
Quality control experience shows that quality must be designed into a
product; it cannot be inspected in.

But the owner needs some incentive to put in more expensive high
pesrformance equipment. In establishing a fixed-period, 100V monitoring
program the EPA has provided no incentive to reduce emissions by
quipnent design since the better a plant is controlled and engineeczed
. initially, the less chance there is to reduce monitoring through an

- alternate work practice. 1In fact, the required monitoring program does
not directly address the real problem of preventing leakage which can
be drastically affected by valve and packing selection. This is
unfortunate. The regulation should encourage the owner to put in the
best leak prevention options available.

7q18
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. Quality ¢ ntrol experi nce shows that quality must be designeg

into a Rroduct; it cannot be inspacted in. Thus the time to asgdre a

E-i oo low leakaje plant.is~when it is being designed and built. BuyY the

. 1)

ownoi needs\some incentive to put in more expensive high pefformance
equipment. IA establishing a fixed-period, 100 percent plonitoring
program, the EPA has provided no incentive to reduce gshissions by
equipment design since the better a plant is contro)led and engin er &
initially, the less dhance there is to reduce monitoring through an
alternate work practic In fact, the required/monitoring program 8o s
not directly address the xeal problem of pre enting leakage which can
be drastically affected by 1-1ve and packipg ;élccticn. What is nﬁ ded
is some "good performance level" which, £ designed to and met, would
result in reduced monitoring reqyirements.

Snee and Kittleman of E. I. dy BOnt de Nemours & Company pr s nted
a paper describing statistical inspédtion plans for monitoring fugitive

missions from leaking valves on April \6-17, 1980, to the National
Air Pollution Control Techniqueé Advisory\Committee and then followed
this up with a second paper (Letter from T.\A. Kittleman (Du Pont) to
Glynda E. Willins (Radian Cgrporation), Novemher 13, 1980) on choosing
a good performance level./ These papers provide\a sound technical base
£ r both statistical ingpection plans and performigce levels. They
show that the required/ inspection program results in\essentially a two
percent of valves leAking based on the technical suppoxt document
model plant examplés. It seems reasonable then to allow\operators to
ad pt inspection/plans that will assure a two percent leakikge rate
within a plus/or minus ten percent variation.

We recdmmend that §60.483(b) (3) have added to it a second %%%
paragrap)y stating - 'fii) Owners or operators may commit to an iyp- E%%;
spectién pr gram that will assure a two percent of valves 1 aking %E%,
witifin a ten percent plus r minus variation without determining the >

YZ0028487
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We recommend that the EPA include a third alternative as follows:

" wg0.483 (cr-Velves in Jas/vapor and valves in ifght liquid service -
good performance incentive.

(1) Owners or operators may commit to an insepction plan which allows
annual inspection after not more than 2% leaks are detected in fiv

successive guarters.

Inpsection requirements under 60.482(f) (1) and (3) are reinstated
whenever thé 2% good performance level is excesded.

(3) All leaks found will be repaired and inspected monthly until
repair effectiveness is demonstrated in two successive months.

Any other inspection plan will be allowed by the Administrator if
it can be shown to be equivalent to 60.483 (c¢)(l),(2), and (3)."

The advantages of the gquality control approach advocated here is that:
(1) greater emission reductions will be realized industry-wide b cause
there is an incentive to do so, (2) the monitoring burden will be
lessened on low-leak plants and increased on high-leak ones, and (3)
well defined rules on what can and cannot be done will be available

t the owner at the design stage.

ek
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.,AJ A major incentive woald bo less inspection for low-leak plants. This
-~F=-1 makes ucﬂtl:'lowhloak plants should ‘reguire less inspection, high-
leak plants more. Quality control inspection plans provide this opti n
while at the same time including a check for deterioration in performance
which, when detected, results in the reguirement to return to mor
frequent inspection. But before these plans can be used some means £
rewarding, rather than penalizing, those who build low-leak plants must
be provided. What is needed is some "good performance level® which, if
designed to and met, would result in reduced monitoring requirements.

Snee and Kittleman of Du Pont presented a paper describing statistical
inspection plans for monitoring fugitive emissions from leaking valves
on April 16=17, 1980 to the National Air Pollution Control Technigue
Advisory Committee and then followeé this up with a seconéd paper (Letter
from T. A. Kittleman, Du Pont, to Glynda E. Willins, Radian Corporation,
November 13, 1980) on choosing a good performance level. These papers
provide a sound technical base for both statictical inspection plans

and performance levels. They show that a good performance level of 2%
leaks is equivalent to EPA's BID basis used to estimate the leak
reduction effectiveness of EPA's proposed regulation. It seems reascnable
then to allow oOperators to adopt inspection plans that will assure a

2V leakage rate will not be exceeded. ,

In their papers Snee and Kittleman illustrated the use of a skip-period
monitoring concept with a plan which would be widely used for monitoring
~ugitive emissions. Skip-period inspection plans have been used to
inspect the guality of manufactured products for more than 25 years.
These plans are widely used throughout industry and have a solid
mathematical and statistical basis. Their proposed plan calls for five
. successive quarters of good performance to be followed by vearly

- inspection as long as good performance is continued to be demonstrated.
I{ the specilied level of good performance is exceeded, then the plant
must return to quarterly inspection. Any leaks found must be repaired
and monitored until the repair effectiveness has been demons:trated for
two consecutive months. The proposed regulation shouid be amended to
provide for the us of this, or any equivalent, alternativ .

1
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a means of obtaining an quivalency determination of alternative test

methods and proc dur 8. We recommend that a new §60.485(e) be added ¢ ,
that nuthoriz.t'sooking eguivalency determinations of test mathods gnd
LafirIprocedures. and sgts foeth-the criteria the Agency will use in evaluating
an equivalency application. (The procedure would mirror that set £ rth

in §60.484 for equivalence of alternative means of emission limitation.
§60.486 (c) - Recordkeeping Recuirsments

This subsection requires that various technical data dealing

with detailed schematics, structural designs, and design specificati ns
shall be kept in’; log, that is r-adily accessible, ostensidbly at the
site. We have no reservations about making this data/informati n
avajilable upon a reasonable request of EPA. We do, however, have
reservations about being required to collect all this data and house
it in one location. As a matter of corporate operations much of this
information/data are not always kept together, nor are they needed to
be kept together for purposia of assuring and/or demonstrating compli-
anc with the fugitive emission standards,

As the Agency is well aware, the Agency under Section ll4 has
the authority to require a source to "establish and maintain such re-
cords” in order to determine whethsr a person is complying with any
standard under Section 1lll, or carrying out any provision of the Act.
The Agency has not demonstrated how the regquired reports are necessary
to ascertain and/or carry out Section 111 of the Clean Air Act. Purther,
th Agency has not demonstrated why all ths proposed information must
- ba kapt in a readily accessible location when industry indicates it

will make such data available upon request by EPA. We believe the pro-

visions in §60.486 (c) as proposed exceed the authority vested under
Section 114 to ths Administrator, and imposes an arbitrary and
capricious requirement unless modify to reflect industry's willingness
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§60. 484(b)(1) ~ Fecuivalence Determination

As proposed §60.484(d) (1), limits applying for an ecuivalence
determination for an alternative means of emission limitations to the
owner or operator of a facility. We are concerned that this artifical
limitation may limit the incentive for or ability to use ipnovative
technology. We believe that the manufacturers and/or vendors of new
anéd/ r innovative technology should also be authorized to apply for
an equivalence determination. In a real world .context few companies
ace qoiﬁg to purchase such a system unless the manufacturer and/or
vendor will state that EPA hag essentially approved the systenm.
Accordingly, if EPA tzuly desires to encourage the use of innovativ
technology, it should acthorize the manufacturers and/or vendors to
also request nquiv{lcncy detexminations. We recommend that the Zirst
line o2 §60.484 (1) (1) be moldified, as follows:

"(1) Each Zacility owner or operatcr, a manuiacturer,
O a vendor arplying . . .

A

" §60.485 - Test Methods ané Procedures
The test methods and procedures set forth in the proposec recu-

laticns are essentially baseé on the state of technology as of this
date. We are concerned that the regulations 4o not 'rovide the
necessary flexibility to approve in the future the use of new instru-
aents that may use different calibration systems which provide squiva-~

lent or more accurate results. We believe the regulations must provide
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data for EPA should FPA want this data, they can either request it in
writing diroctly from the s urce r review it at the facllity. As "y
-.h,fh' Agancy is wcll avare, eass of enforcement is not a legitimata
T gr unds for’ roqnc:tin;-:h;'roporting of data/information unless it is
also necessary for puxposnl of determining compliance. As will be
noted below, this data/information also duplicates data/information that
must be reported under §60.487(b). The duplication of data/information
sh uld be avoided by EPA as much as poluiblc: We recommend that
§60.487(a) be de%?tcd.

As to the specific information required under §60.487(b) we have
th following comments. As a general point, we are only commenting
on the specific information requested on in §60.487(b) since the Ag ncy
has indicated that the forms and data requested therein are not
requirements of the proposed standards. If, thcvcr. the Agency
changes its mind on this issue, we reserve our right to subsequently .
subnit comments on the example forms on pages 1158 and 1159.

The leakless valve data requested in §60.487(b) (2) is 1rrcltvant'
for purposes of determining compliance with §60.482(£)(6). 1t is
irrelevant the nuﬁbcr of leakless seals that exist at a specific pro-

c 88 unit. Accordingly, §60.487(b) (2) should be deleted.

The data requested in $60.487(b) (4) is irrelevant for purpos s
of determining compliance with §60.482(f). Compliance can be dster~
min 4 adequately by evaluating the data submitted as required by

- §§60.487(B) (3)(5) and (6). Accordingly, $60.487(b) (4) should be
delated.

In both $60.487(b) (7) and (8) the Agency has not reguested the
critical point of whether or not the pump/compressor leak was repaired
similar to §§60.487(b) (5) and (6). If the Agency wants truly meaning-
ful data it should consider adding a new provision that would requir

g this data.
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(8) Reasons for non-repair of pumps
and/or ¢ mpress rsg within 15 days as
r quired in §5§60.482(a) (6) and/or (b) (5). .
(9) Number of pumps, compressors, and/or
valves not repaired pursuant to the de-
o= L. deyed~somplianoce time schedule-of
i "$60.482(h).
(10) Statement signed by the owner or
operator stating whether all provisions
of 40 CFR 60 Bubpart VV had been fulfilled

during the reporting quarter.
(b) The provisions of §60.8(d) do not apply to
affected facilities subject to the provisions of
this subpart.

(¢) In the first report submitted as required in
$560.487 (a), the report shall include a reporting
schedule stating the months that quarterly reports
shall bé submitted. Subssquent reports shall be
submitted according to that schedule unless a
revised schedule has been submitted in a previous
quarterly report.
Conclusion
Although the Agency has made substantial progress in addressing
the numercus issues the chemical industry has raised on sarlier
drafts of the proposed fugitive emissions NSPS, we still have several
r servations with the subject proposal. We still have reservations
as to the inflexibility of several of the proposed requirements and
it still is procedurally more burdensome than necessary for sourc s
to expeditiously and cost—effectively identify and repair fugitive
emnissions. In this regard, CMA has presented several recommendati ns
in these comments which we bslieve would further clarify and make more
flexible the fugitive emissions NSPS program. We urge EPA to giv W
serious consideration to the CMA proposals and modify the proposed

regulations to reflect the concerns axpressed hsrein.
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As we discussed earlier, delayed complianc. may in some instan es

occur after the fifteen day period after leak detection (i.e., next
A ——— = - . .-

:”'sé;;53133”55h€5;§n) or in a few limited instances by necessity after
the next scheduled shutdown (i.e., CMA recommended regulatory language
for discretionary extensions after tﬁo next scheduled shutdown). In
order for EPA to have meaningful data to accu:itoly sppraise a sources
compliance status new provisions should be added to ascertain the _
number of pumps, compressors, and valves not repaired by the next
scheduled shutéawn. and the number of valves, puxps, and compressors
not repaired consistent with a time schedule npbtovodiby the nogiénll
Administrator after the next scheduled shutdown,’

We recommend that §60.487 (a) be revised, as follows:

§60.487 Reporting regquirements.
Each Owner or operator subject to the provisions
of this subpart shall comply with the following
reporting reguirements.
(a) Quarterly reports shall include the
following information:
(1) Process unit identification.
(2) Number of valves for which
leaks were detected by the monitoring
method specified in §60.485(a) during
each month of the reporting quarter.
(3) Number of valves not repaired
within 15 days as reguired in
§60.482(2) (4). '
(4) Reasons for non-repair of valves
within 15 days as reguired in
§60.482(£) (4).
(5) Number of pumps for which leaks
were detected during the reporting
quartexs as specified in §560.482(a) (4)
and (a) (5).
(6) Number.of compressors for which
leaks were detected during the reporting
quarter as specified in §60.482(b) (4).
(7) Number of pumps and/or compressors
not repaired within 15 days as required
in §560.482(a) (6) and/or (b) (5}).
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April 6, 1981
¢c: [TO BE ADDED LATER)

Lo =N

Respectfully submitted,

Edmund B. PFrost
General Counsel and
Vice President

Geraldine V., Cox, Ph. D.
David W. Carroll, Esguire
Janet £. Matey

Chemical Manufacturars
Association

- 2501 M Street, N.W.

Washington, D.C. 20037
(202) 887-1100
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lonyg-term survival amony patients with Stage [1] disease is 25 per-
camt (two of right). Amgng paﬁqﬂ.wizhstm IV disgase, 6 of 34
(18 percent) have vorvived ovenall; of 1the 23 pationus with bone
metastasis and bone marrow invelvement at diagnosis — a group
gencrally considered to have a particularly poor prognosis, 3 {22
peroent) have survivod. The survival of these five patients indicates
that marrow “purging” may not always be needed.

There has been » price for survival — cormiderable treatment-
related clwonic toxicity. Six of the cight children have auditory
injury affecting their bearing range® and wear hearing aids. Five
patients have reduced glomerular Gltration rates,' iwo of whom
have chronic rensl failure; one of them requires antihypertensive
therapy. Apart from these handicaps, the eight children (now 8.3 1o
12.4 years oid; median, 8.2) are leading full and active lives, includ-
ing normal school atiendance,

Thia scrics is relatively small, but a comparable rate (71 pereens)
of response (0 this chematherapeutic regimen plus surgery has beea
observed in a larger study by the European Neuroblastoms Study
Group.® Previows repirts state or imply that mo progres has been
made over the past. 10 yean in treating advanced sewroblasioma
and that the number of survivors who are more than one year old at
disgnosis is negligible.’ We challenge these assertions. Our i
cnce suggests that the median survival of patients in Stage [T and
IV has been extended. High-dose mefphalan is probably an impor-
1ant component of this improved progmusis®; therefore, the fong-
term retults at centers wing more intensive “consolidation” regi-
mens® ! will be awaited with great interest. Rather than adopt
a negative anitude, those ireating children with neuroblastoma
should energetically search for better induction and consolidation
regimens so that response rates can be improved.

. Parroranp, E. Kievy, D.W, Rookns,

Sprrz, ELA. Suarronn, R, Brexaron,

London, WC IN 3JH, C. MurLan, anp V.M. Wrianr
United Kingdom Hospital for Sick Children

1. Evirs AE, D"Aaglo GJ, Randolph ). A propossd siuging for childres with
nawroblastoms. Concey 1975 27:374-8.

2. Shaffond EA, Rogers DW, Pricchand J. Advanced sewroblastoms: improved
eaponet ress waing & wilsgeot regimen (OPEC) incTading sequentisl

and VM-26, ) Clin Oncol 1904; 2:742-7.

3 VA, Thibadour O. Heyss FA, Gress AA_ Hesring Jous in chil-
dven metiving clsplatin chacaharapy_ J Podisty 1983; 102:314-7,

4. Womer RB. Privchard ). Barret TM, Reaad tanicity of clsplatin s chibiren,
J Padiaty 1985; 10689963,

3. Prichand I, Germond 5, Jones D, de Kraker J, Love §_ L high dose meipha-

Mininary srauhe of 2 randomised wial by the Busopeas Newroblastooss Sady

p Mh(wwmulcmmnms:m.m.

3 sld 1. Neurcblamema, Hays DM, od, In; Pediatric surgical oncology.
Ovtaado, Fla.: Ocuns & Steanon, 1986; 63435,

Y. Vouts PA, da Kenker 1, Burgers IMV, Tumours of the sympathetic serves
Syshevsc  mesroblastons, -d o,
Veuls PA, Barrott A, Bloom HIO, Lemerie ], Neidiurdt MK, 8ds, Coacwr
s children: clinical mangement. 2nd ad. Beclin: Spriager-Verlag, 1996:
2851,

8. ApguaCS, Serom FT, Kock PA, o al. Treatmont of sdvaaced ncurchiastc-
m with :

AR, D'Angio G, Scaper RC, eds. Advances in wsusohlastoma seesarch.
New Yovk: Alan R Liss, 1985:555-8.

1. PillpT, Bira P, Phillip 1, s al. Aviviogows bone marrow masplestation
for very bed risk mewcblasioms. le: Evane AE, D'Angio GJ, Secger RC,
wis. Advances n mucwch. New York: Alaa R. Lim,
1983:360-06. .

AIDS AND RENAL FAILURE

To se Editer: Rao et al. observed acoclerated wasting and early
death in patients with the acquired immunodeficiency syndrome
{ALDS) who required maintenance hemodialysia kor therapy of end-
stage renal disease (April 23 issue).! The course appears 1o be more
rapid than kas been observed in patients with A[DS who do not

CORRESPONDENCE

Ke Eiu/(a.

ad

have renal falure. This observation may indicate that patients with
renal involvement have more extensive human immunodeficiency
virus—related diséase and therefore die sooner. However, kit is also
rﬂ& that bemodialysis accelerstes the of AIDS.
ormal immune stimulation of T helper cells may trigger replica-
tion of the AIDS virus.? Furthermore, patients receiving mainte-
wance hemodialysis have an incressed of sctivewd
T cells in peripheral blood, as defined by ex ion of interleu-
kin-2 receptors.’ Whether such activation of ; oelly reflects Jong-
term exposure to blood transfusions, infectious agents, or dialysis
membeanes or tubing, or s & manifestation of the uromic state itself,
is unkoown. Intravenous drug use, present in & high proportion of
the patienus studied by Rao et al., would also be assoclated with
chranic immune stimulation. I might be interesting to see whether
patients on long-tcrm ambulatory peritoneal dislysis have increases
m immune activation of T lymphocytes comparable to the incresses
observed in patients on maintenance hémodialysia. If increased T-
cell activation is moce marked s maintenance hemodialywis than in
other forma of therapy of end-stage renal disease, survival of pa-
tiemts with this disorder and AJDS could be enhanced by sa alterna-
tive therapy (such as long-term ambulatory dialysis, if fesalble).

Atax Wasszasrsm, M.D,
Canoryn Keiay, M.D.
’ University of Pennayl
Philadelphia, PA 19104 School of Medicine
1. R0 TKS, Frisdman EA, Nicasiri AD. The types of ngal disonse la the
soquired imemnodeficiency syndrooe. N Engl ) Med 1967 31610628,
1. Nshsl G, Rakimore D. An inducibie jon facior acivates

of huiman jmmenodeficioncy vinus Ia T colls; N 1927; 336:711-3, .
3. Chateacud L, Dugas B, Besrain A, stal. Prsssace of prosceivaied Y ol ln

hemodialyasd -pativatx: iheir possible rols in shered imoweity. Frec Nett

Aced ol USA 1906; K3:-MST-61, - Lo
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_BENZENE AND LEUKEMIA . . ...

7o dv Edir: Tn the study on benvene and leukemia by Rinaky
et al. (April 23 issue),® there were but mine cases of leukemia and
four cases of myeloms. These arc very small numbers on which w0
base conclusions, expecially when the everall mortality has been aa
expected and the mortality due w malignant neopluums hai shio
been as expected. . :

OF special interest is the authors’ Table 4, which Lists the cases.
Some had minuscule expasure, and one wonders what other malig-
nant disease~causing agents they. may have been exposed to durisg
their lives. Of special interest is che fact that no employee forst
exposed after 1954 had leukemia or myeloma, even though biriag
cnatiaued for 11 years and cven though 7 of the 13 cases had the
onset of disease within 20 years of St exposure. (Casea were fol-
lowsd through 1981, 0 there should have been some cases.) In the
study, two subjects dicd within 3V years of exposure. :

at the year of Initia) exposure of the |3 cases, one can sce
that 9 bad first exposures before the end of World War 11, Ope
wonders about the weasuring inatruments in that situation. -

Having spent some time studying childhoad malignant discase
more than 28 yeans ago, [ am very semsitive ©o the tendency w
observe clusters of cases sometimes living within short distances of
cach other. Statisticians have generally attributed these to chance,
and there in no reason why that may not be true in the cases In this
srudy.

Max Bapex. M.D., M.P.H.
Seatde, WA 98115 6536 20th Ave. NE

*Rissky RA., Smith AN, Horawag R, of o). Benrene wnd leukomis: an opidwni-
olegic risk sssesyment. N Eag! J Med 1997: 316:1044-50.

Yo v Edier: The paper by Rinsky ct a). an workers in rubber
hydrochloride plants exposed 10 bensenc reporys & cobort study, &
case—control study, and a risk nesessment for leukemia in relation o
benzene. Table ), which uses data from that paper, indicates a
discrepancy between the cohart and case—contral studies. The casce—
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Tabie 1. Death from Leukemis. the Standardized Mortality Rasio
(SMR). and the Predicted Odds

Ratig According 10 Cumlative
- Exppoeuiiio Benzens,
— o
Cuumuattvt Bxsosms  * Dratmenow  Omsavie Prrowctet
(pp——y Lavmena S Ovas Rarwr
040 2 L.t 1.3
40-200 H 32 45
200400 2 e 48
>0 3 & [ Vi)

“Proas w rok-somemment odel of Ridaky o1 al., wiing the wdpot of aach exgomine
Gaingary (480 ppm-yours Kr Wghem seagery).

control risk assesament predicts, in the higher-exposure categoriea,
odds ratios much larger than the standardized mortality ratlos ob-
served in the cohort. A pomible explanation for the discrepancy i
that the exposure of the controls was much lower than that of all
cobort members without disease. In support of thds, it can be in-
ferred from the paper that the mean cumalative levels of benzene
expasure of the 1136 subjects without disease and the 90 contrpls
were about 67 and 50 parts per million (ppm)-years, respectively.

Lt is reasonable to ask why the case=control study was done. A
casp=control study within a cohort is usually done wo reduce the cost
of devermining the exposure of all cohort membena without disease.
However, this reason is not applicable here, since the exposure to
benzene of al cohort members was known. Rinsky et al. offer sever-
al reasons for doing the case—coaurol study, but all the objectives
could have been met effectively by a cohort analysis of all the data.
- The disparity between the mean exposure level of alf cohort
?‘m&ﬂ without disease (67 ppmdynln) and that of dhe 90 controls
30 ppem-years) requires explanation. It is probably not the result of
selection due 10 masching, since this should have raised the level in
the comparison series. The investigators may have reviewed the
information on the benzene exposures of cases and controls, with
the result that the average level of the controls, but not that of the
cases, was lowered. If such a review explaina why the control expo-
sure levels were lowered by 26 pergent, then the validity of the
cobort study is questionable. Finally, if chance explains the differ-
ence between the cohort data and the case~control risk assessment,
& risk assetsment bastd on the entre cohort would be superior,
Irrespective of the explanation, it would be appropriate o evaluate
the data further. Aithough this might involve reevaluation of the
benzene exposures of all cohort members, the resuits should clarify
the relation between benzene and leukersia.

The Occupational Safery and Health Administration (OSHA)
proposes to reduce the benscne standard of & 19 ppm time-weighted
aversge to | ppm, A principal basis for this is the results of the
twbber hydrochloride study. However, the magwitude of the dose-
response reladon in this cohort is uncertain. We, in & review
supported in part by Texaes, Ine., and others have dove risk assen-
ments based on this study and estimate that exposure to 300 ppm-
years of benzene would cause 50 1o BO excess leukemia deaths per
1000 workers w0 exposed.® The risk assessment of Rinshy et al.
predicu 250, o

Harranp Averov, D.Sc.

EuzaseTi Detarus, D.Sc.

Maur Cowe, M.D., D, P.H.

University of Alabama at Birmingham

Birmingham, AL 35294 School of Public Health

*Avatio H, Detas¥t E, Cole P. Benasne and leukaomia: a revisw of the laerasare
ol o rik smcassent. A J Epidesslol (in press).

‘ e —

To the Editon: Iny hin edisorial on new sclentific evidence and public
bealth imperativea (April 23 issue),’ Dr. Ashiord stated that "an-
other example is the reanalysis of the National Cancer Institute
dats on human exposere 10 formaldehyde,® which now indicates
& dear risk of cancer 10 humans.” The authors of the study of
hemans exposed 0 formakdehyde® concluded that “cthese data pro-
vide lule evidence that morlity from cancer is associated with
formaldehyde exposure at the level experienced by workers in this

Oct. 18, 1987

study.” Since substantial numbers of health workers are exposed w0
formaldehyde, it would be of considerable imterest if Dr. Ashiard
could provide the evidence that indicates “a clear risk of cancer
w humans,*

M. Haxay Gaver, M.D.

§t. John's, NF AlB 3V6, Memorial University
Canada of Newfoundiznd

L. Ashkand NA. New scisntific evidenct and public bealth imperatives, N Engl )
Med 1987; 316:1004-5. ’
2. Blils A, Siewant P, O'Berg M, & al. Mortlity smong induswial wesken

exposed 0 lormakichyde, INCT 1986; 2:107)-34.

Te e Ediiwr: The editorial by Ashiord sounds a false alarm about
the state of public health regulation soday. Far from “waiting for the
bodies o fall,” feders) agencies long ago adopted the “preventive
public health policies™ that Professor Ashford now pleads for. The
Supeeme Court’s decision in the benzene case accepts this apprasch
by authorising OSHA w0 “risk ervor on the sde of
rather than updesprotection.”' The sssence of the court’s ruling
ia that ‘this principle must bt applied within realistic kmits, 50
that instead of weeking “to eliminate completely and with aban-
luee certainty any risk of serious barm.” regulators must fairdy
evaluate all the available sciemtific deta and “make a rational
judgment about the relative significance of the risks” invoived.'
Federal agencics have recognized that prudence, rather than anill-
conceived rush to judgment, Is erucial 1o sound public health regu-
lation and have had no diffaculty implementing the vitml riak
sascsunent apd policy-making disciplines contemplated jn the ben-
agne deciiion.?4 ln fact, OSHA has already regulated ashessos®
and ethylene oxide® as carcinogens and will shortly prescribe
stricter limits for lormaldehyde.” ’ :

The report by Rinsky et al. on a much-studied cohort of benzene
warkers, which Profexsor Ashiord cites as “beuer scicnce™ requiring
an immediate *governmental responsc,” sctuslly Hlustrates the pis-
{alls of reacting uncritically to a single publication. Indeed, it fadls w0
meet the standard of acientific excellence ®© which he subscriben.
During OSHA's public hearings on beazene last summer,® major
shoricomings in the paper by Rinsky et al. were wacovered, inclad-
ing selective use of the svailable dats on industrial hygiene; sub-
stantial underestimation of exposures, particularly during the
1940, at the work atations where the excess cases of leukenas oc-
curred and where workers were known o have died from the scute
blood-poisoning effects of besseme®; and filure o account foc
the prolonged, beavy exposures 10 bensene that many of the work-
en in llh;ﬂm experienced at work stations excluded from the

There is nothing to be grined and much 1o be lost by fomenting &
crisis stmosphere based oo a Rawed analysis thas greatly exagger-
ates the level of rigk, especially since average benasene exposures in
the petrolewm industry and elsewhere have for some time boew re-
deMWNyWWHmROSHAMW
posed.!! Instend, Professor Ashford recognize, as the Ameri-
ean Petroleum [natitute does, that the best way s improve health
protection aguinst the hazards we face today — occupational and
otherwise — is 10 insist on a thorough scicntifie review of all the
available data, focusing on the question of what exposures pose
significant risks. '

witau F, O'Keers
Washington, DC 20005 American Perroleum Inativite

1. AFL-CIO v. American Poirvicwm Institoie. Industrial Unicw Departamnt,
443 U.5.. 1990:407, 636, v

. Rustsl M. Qruber M. Risk ssscesmen) in enviroemeninl policy-making.
Sclence 1967; 236:206-90. ’

AN7; 236:291 3. ‘ ’
D.mmﬂduu.s.umwm.

X o : :
. Deparsmont of Labop. Occuptionsl suposwre 0 asbasins, wemeliee,
nmmm:‘. and sctinoipe. Fed Regiet. Juse 20, 1986 51: 2212
. Deparement of Laber. exposune 10 pivylons oxide. Fed Ragist.
llg-n. 1984; 49:280 4.0 '
' ' DO 067930
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“jcebérg réveals -the iceberg, Waare WPPfar M ill-conceived

rushes to judgmcﬁ. On the contrary, the regulatory agenciea have
sometimes been dragged kicking and screaming into action neces-
saty for fulfilling their statutory mandates. In the meanwhile, work.
ers and citizens arg harmed.

An cxample is the evolution of science regarding the carcinoge-
nicity of formaldehyde. The Nauonal Cancer Institute (NCI) study
in 1986 asserted that there was “little evidence that mortality from
cancer is nasociated with formaldehyde exposure ai levels experni-
enced by workers in this study.” In a later publication' the same
authors concluded that

Deapite small numbers, the dose-dependent association of saso-
pharyngeal cancer with exposure w formaldehyde and particu-
iates deserves further investigation through case-control siudies,
where the influence of formaldehyde and particulaies may be
evaluated with more siatisgicsl power than by standard cohort
studies.

Further analysis of the NCT dats by Sterling and Weinkam®
reveals a clearly increased risk of lung cancer. At congressional
bearings in 1986, the Direceor of the NCI, In commenting on the
earlier work, testificd that “in association with particulates, there is
an association between formaldehvde and nasopharyngeal cancer,
which clearly has to be iollowed up.”?

The irony concerning the criticisms of the adequacy of the sci-
ence ia that the scientific evidence is ensentially there. OSHA hay
just decided 1o reduce the permissible exposure jevel for bensene 1o
I ppm. It waited far 100 long. Let theve be a betier governmental
response o the new realities,

Naoworas A. Asusoxo
Cambridge, MA 02139  Massachusetts Institute of Technology

1. Blair A, Sewant PA, Hoover RN, Fraumea! JF Jr. ¢1 al. Concers of the
and oropharynx and formaldchyde exposme. JNCT 1987: 78:
j91-1.

2. Swrieg TD, Weiskam J1. Submitied for the recond st e OSHA Hearings o
Farmaldchyde. Submission 1828, November 1986.

3. Formaidehyde Stdy. Hearing befors the Subcommitic an Oversight and
imvestigations of the Comminee on Energy sad Commarce, Hows of Rapre-
seatatives, July 26, 1906:106,

THE EC-IC BYPASS STUDY

To s Editer: Thie recent discossion (March 26 issue)!* of the
extracranisl-intracranial (EC-IC) arterial bypass study is very
timely. I would like 10 speak to one siatement in the editorial: “The
conclusions of the EC-IC trial are valid for the population of pa.
tients studied.™*

The population that underwent surgery included patients who
had only vne episode of the transient ischemic attack. Most neuro-

who are experienced with the bypass procedure would mot
accept for surgical consideration any patient with a single transient
ischemic actack. There is no discussion in the original report of the
randomized study® about how many of the patients who enderwent
surgery were in this ordinarily nonoperative group. Subsequent re-
p:chuby the authors of the randomized study have mever clarified
t

Regacdicss of whether the randomization of the patients was
peoper or nod, the mere fact that palients with one transient tache-
mic attack were included in the study negates the concept that the
condusions of the EC-IC trial are valid for the population of the
patients studied.

Mnton D. Hurerz, M.D,
Los Angeles, CA 30048 Cedar-Sinai Medical Center

1. Relman AS. The cxiracrmnial-intracranial srwrial bypess sudy: What have
wy loarnpf? N Engl J Med 1907; 316:009-10.
1. St T™M k. Waa the inieraationsl raadcsnised iriel of extracramind-insre-

cranisl arwrial bypass reprsssntative of b population st iak? N Eagl J Med

1987 316:014-6.
3. Osldring 8. Zervas N, Langhtt T. The Evwscranioi-lowrncranial Bypass
Sudy: 2 repont of the pommitiee by the American Associstion of

appointed
mmlﬂlhnm o sxaming the sudy. N Engl ) Med 1997; 316:817-

Oct. 15, 1987

4, Bamem HIM, Sackez D, Taylor DW, st al Are te resulis of the aximend-
wial-imtracranial bypess risl geacralizable? N Engl | Mad 197; 316

1204,

$. The BCAC Bypan Stuty Crvoup. Failure of extracensini-intracranial srarial
bypeis 10 reduce the risk of lschemic swroke: fesubs of an jometioml
rendomized win). N Exgl ) Med 1965: 313:1191-200,

————

To the Editor: The Special Reports in the Jaural of March 26 on
the validity of the international randomized trial of extracraniake
intracranial aricrial bypasy, first published in the journal in 1985,*
induce some thoughts about the findings. Specifically, the implica-
tion of the Andings for a better understanding of thie pathogenesis
ischemic stroke is of interest. .

The results are fully consisvent with the hypothesis that ischemic
strokes are largely embolic in origin, The relations amang transient
ischemic attacks, completed strakes, and atherosclerotic plaques of
the internal carotid artery were well established before the study

" was done,

Emboli from ulcerated plaques or occlusive lesions of the inmernal
carotid artery or middle cerebral artery would presumably lodge in
a brain vessel distal 1o the snastomonis, whose only effact could then
be to improve marginal or collateral circulation 1 the periphery of
the teeritory where the infarct oocurved,

Ts it oo simplistic to sssume that in the case of the crretid lesions,
a nawral bypass already exists — the drcle of Willis? -

One of the postulates of the study was that lesions of-the middle
cerebral artery would be especially suitable for bypass surgery. In
fact, the existence of such lesions generally indicates more severe,
widespread atheroscierotic discase, with the atvendant risk of stroke
from embolism originating in the internal carotid artery or sorta or
death from coronary heart disease.

Moatreal, PQ H3A 2B4, Sean Moonr, M.D.
Canada

MoGill University

bypam 1o reduce the risk of lachemic sirobe: maults of as iatorastionsl rendoie-
iand wisl. N Engl J Mod 1985; 313:1191-200.

To t Editer: The jourmal s 10 be congrarulated for its com-
plete handling of the controversy surroundiag the EC-IC opes-
ation.'* However, we strongly disagree with the conclusions of
both the neurosurgeons? and the Editor,? who seems 1o have botn
impressed: by the neurosurgeors” arguments and 1o cast a shadow
on the proper interpretation of such trials. We agrec that gen-
eralizability is strengthened when wmost eligible patients are ran-
domixed, but we insist that the reswlits should stand unless or watil
an even better study repudiates them, In the meantime, those
who insist on using this now-discredited operation should not
cxpect third-party reimbursement until they provide eredible
(i.e., well-controlied experimental) evidemce chat contradicts the
EC-IC study.

The ealled-for retroapective review of the outcome in the noaran-
domized patients wonld be as worthless as any uncontrolled histori-
cal survey, 1t would be impoasible to sort out selection factors from
treatment effcets. Some patients selecsed for operation rather than

tecpretable, a1 demonsteated by several published comparisons of
survival of randomised and nonrandomised patients who seemed to
have the same prognosis.” If surgeona have reservations sbout the
validity of randomized controlied trials becanse their patients were
not entered, the problem is eatily solved by including all eligible
patients in future studics that have the prior approval of those
surgeons.

In our experience, patiénts readily accept randomization when
thelr physicians are convineed of its validity. When wid of the
results of the tria) and the lack of any evidence favering surgery,
they would prefer randomization to sa operation based on surgical

judgment slone, As suggested by one of us, the sudy could be paid

for with the money saved by operating on only hall as many pa-
tienwa. [n the meantime, there is mo acceptable evidenes thay the
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