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. Q(w&/ * Benzene Exposure

For the past several months, the Occupotional Safely ond Health
Administration has been urged by the Notional institute for Occupational
Safety and Heolth fo reduce the permissible exposure to benzene to the
lowest feasible level based on o claim that benzene is leukemogenic, pro~ *
ducing progressive, molignant diseose of the blood=forming organs. NIOSH,
established under the Occupational Safety ond Health Act to function os o
reseorch entity, has strongly advocated thot on emergency standord of 1 ppm
be estoblished until the present exposure level can be revised through the
normal administrative processes. Current regulations ollow occupational
exposure to o 10 ppm time weighted level with o ceiling of 25 ppm and o
peok of 50 ppm for no more than 10 minutes per 8 hour day, The 1 ppm ston-
dard recommended by NIOSH would be based on somples collacted ot 1 liter
of air per minute for two hours, : :

- There have been reports that an emergency standord hes been odvo-
cated by the United Rubber Workers and it Is likely that the Oil, Chemical
and Atomlc Workers Unlon will eventually become involved in efforts to
lower exposure standards. Thus for, OSHA has resisted efforts to implement
on Interim 1 ppm standord, but It Is understood that a "guideline® recommen=-
dation has been prepared for OSHA Administrator, Dr. Morton Corn's signa-
ture, but his intentions and tenure ot OSHA are undetermined. The legal
efficocy of o "guideline" which is not covered in the Act is somewhat in
doubst,

: Benzene Is widely used, most notably'us a solvent, but also is
contalned in mony petroleum products. Some companies hove reported that
o 1 ppm standard moy be exceeded by some degree in areas invelving hondling,
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‘ . “+  shipping ond trunsfor £ bonzene. There have been claims thot, under certoin
' ‘ ! conditions, retail dispensing operations of gosoline contoining benzene expose
motorists or attendanty to levels above 1 ppm. Such a claim wos voiced by
the Environmental Defense Fund, at o heoring sponsored by the Environmental
st ma e T wamiee . —Prolecthen Agency on Jonuary 5, 1976 concerning the implementation of vapor
i | - recovery systems at retail service stations. EDF's lestimony included state-
ments that. . ."gasoline evuporation is 6 mojor source of bonzene emissions, "
ond. ..o larger percentage of this evoporation occurs during the refueling of
outomobiles.” Criticizing EPA's "failure to oddress the significant health
hozard," EDF pointed 1o the growth of self service gasoline service stations
ond the fact that vopor recovery systems are required in 13 air quality control
regions at about 15% of totat U, S, service stations.

A statement presented by the Americon Petroleum Institute took issue
yith efforts to link benzene with leukemio, noting that a connection "hod not
been proven or established on o sound scientific bosis.® While conceding thot
toxic effects of high levels of benzene hava been recognized for decades, the
statoment mode the obvious point that toxic effects are readily prevented by
controlling benzene levels to present ollowed levels in the workplace, Numer-
ous studies within the petroleum Industry, and notably one involving dota on
1, 100 deaths among 20,000 refinery workers with on average work history of
20 years, have not revealed any evidence that benzene Is o couse of levkemia.
In fact, In this particular study, fewer deaths were related to leukemia thon
normal experience in the generol population. Refinery operations should pr = -
vide o convincing test since many refinery process streoms contain benzen ,
often in concentrations far above those In gasoline.

While the regulatory ogencies ponder the necessity for stricter benzene
exposure standards, other concerns have arisen out of the ollegations linking
benzene with leukemio Involving potential liability os a third porty In clvil
damoge proceedings. While employees generally are limited in recovering
damages from their employer outside of Workmen's Compensation legislation,
there is no similor constraint on recovery of domages from the employer's-
supplier of o substance deemed to be resporsible for injuries or death, Some
companles are considering distributing literatire warning all reciplents of
their products containing benzene of its dangerous propensities, but the effect
of such o worning 1s questionable.

NPRA hos endeavored to apprise member companies' safety personnel

of OSHA's activities on bonzene exposure levels through its Fire ond Accident,
Prevention Builetins and regionol Fire and Accident Prevention Group m etings,

but 1t would eppeor that benzene exposure may soon become another contro~
venslal environmental issue, :
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Dr. Carol Stack
Chemical Manufacturers Association

2501 M Street, N.W. _
Washington, D.C. 20037

Dear Carol:

Enclosed is the benzene exposure sufvey for Dow Chemical
If I can help in any way with problems of

compilation please give me a call.

Company .

dsp

Enclosure

June 10, 1983

Very truly'yours,
f-d-%

R. L. Daniel
Environmental Health Sexrvices

02644
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RSN T T L. [T = BENZENE EXPOSURE SURVEY -~
Indicate Category: Producer )( User ><
1. Industrial Hygiene Guideline

{a) Does your cospany have an internal industrial hygiene guideline (exposure
limit) for benczene?

Yas & - No

I1f yes, vhat is it? - HR, TVA
4 ’ = Ceiling limit

3. Producer/Processor Facilities Handling Benzene

(a) Number of locations with employees with possible exposure to banzene of 1 ppm
TWA or greater .3 . ‘

(b) Total number of facilities (departments, plants, etc.) with_esployees with
Possible exposure to benzens of 1 ppm TWA or greater.

- 3 Number of employees with possible exposures to henzens of { ppm TWA or greater.
(a) Routine* Basis ,.3& .
(b) Intermittent** Basis 35 .

* Routine means 3 or more work schedules par week.
** Intersittent - 2 or less work schedules per wesk.

4, Exposure Profile -« TWA and Peak
Indicate numbar of employees per category.

TWA , PPM PEAX ,PPM
1=3 4-7 8-10 10=-25 > 25

35 34 / ~ 8 /Z
NOTE: Individuals can be inclided in both the peak exposurs category as well as

the TWA category. All employees in 3(a) and 3(b) should be accounted f r in
this profilas.

S. Respiratory Protection

(a) Is your company using respirators to control employee exposures to benzene?

Yas )( ‘ No

1f yes, is application:

Routine Do O6g
Intermitt nt CONPT();: 035

Both x 'NTTA/
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{b) Indicate task, typs respirator, numbars of

smployess using routinely and

intermigtentiy, - = - . =
*;;;;'“’“ TYPE RESPIRATORY* ROUTINE lINTERHITTENT
AP 25
AP 32.
AP

H

* SCBA,'Airline, Air Purifying (nose-mouth or full face).

(c) Is f£it testing performed?

Yog___ls______ No

1f yes, indicate typs of fit test:

Qualitative Quantitative X

(4} Are respirators used to control exposura to benzene of contractor pers nn 1 on
your premisest?

Yes ! No

If yea, is application:

Routine
Intermittent
Both X -

* Include barge loading/unloading

(e) Indicate task, type respirator, nunber of contractors using routinely and
intermittently.

TYPE RESPIRATOR ROUTINE INTERMITTENT

e AP

1

i

Enginesring Controls

(a) 13Is your company presently using engineering controls to ainimize benzene
exposure?

tes X N HO 068036
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(b) Zhgineéring controls is use:

Automatic leak detecticn systems

‘ Double machanical seals

-."Double seatod valves

.- Looal exhaust systems* ... ....

Special sample points _
} TR
Vapor recovery systems

X PP =[x pe

Other l(lphcit_r-) )
" e Bxelude laboratory Fuse hoods

Adl-lnlltrl‘uw Co'ntrol.a- .

: ::Does your company use administrative scheduling of vwork assignments to limit
enployes exposure to benzene?

Yeos . Ro__X

L.
S

Ttlink.nq )

.t AP s = e

C mrems w R -
Fexmas E

Is there.an established formal training program for employees with possible
sexposure to bsnzene?

Tz.*: - Supervisors: Yaw - ﬁ : Mo

Workers Yeas X No

-9 - Medical Surveillance

(a) Are pre-employment physical examinations available for all ezployess with
possible exposure to benzene?

Rowo: Zeszirie: R e R S .

Yos . ’< " . No ;-

I!-‘ yss, are thay mandatory?

FEr.ivreme ewo

Yes X Ko

D Sy o =

(b) Are pre-employment physical examinations mandatory for those workers who may
be directly exposed to benzene? '

;:Y.' é . I No

———— e e 037
—_— CONFIDENT 4,
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(¢} Which “of the following are 1nc1udtd in t.he pre-employmsent physical:

Occupational History X

Family history (blood dyscrasias)

Personal history (complete)

CBC with differential

Platelet count
r

P

X

X

Hematocrit y
' X

A

X

X

Hemoglobin'

Red cell indices (MCV, MCH, & MCHC)

Serum bilirubin

Reticulocyte count

{d) Are pariocdic physical examinations available for all employses with possible
‘exposura to benzene?

Yeos ZS No

If yes, at vhat frequency are they offered?
If frequency is age-adjuistad, please specify.

Are periodic physical examinations mandatory?

Yes Ro é

(e) Which of the following ars included in the periodic physiecal:

Occupational history update X .
Personal history (oonpfoto) N\

CBC with differential X
Platelet count X
Hemoglobin X
Hematoorit X

(£) Do you periodically update medical history and perform clinical ubox:atory
tests excluding hands-on physical examination?

DO 0&ABO3SB

Yes X N (‘ONFIDFNTIA[
¥ ‘

1f yes, specify frequency, ( M.’ Anmm“w - Cf'hf'fl o ""‘"{* and healh

Lo ’lru aV/rEty 1(1}0 yoears,
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(h) Do you use urinary phenols for: -
{4)  routine monitoring X I
(i1) emergency expcsure monitoring X T )
t141) "~ neither of the above .
N Is udjustmnt nd- for lpceiﬂo guvity? MO .
TET-THE Yas, state value .
Z.= TEIETE EZT @ONED it Ters. Seninivte evere o s s oan, Tt oo
Eava=roooo, .z
*h ATE® TTemert _cvmare meserre gepeimoTosrc se i ai, sew pmg
TEBELZ_ & arverur. wo otan ST T R
e ' |

-

—_— . — — . -
(g) *Rie 'a'nﬁioloqical tests used tor rnovo.l purposea?

i (T e A — - - . s

- If yes, explain. _
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Bethlehem Steel/ Corporation

BETHLEHEM, PA 18018

e YPTNY

A, €. MDFRITY, Jn.. 8e. O.
Wananin or
Unnasnmimias Niate s

May 27, 1983

Dr., Carol Stack

Managey - Benzene Program For Distribu CMA
Chenmical Manufacturers Association , SPRCIAL noqm%mo"
2501 M Street, N.W,
Washington, DC, 20037 From . & . 779X
Rel. No,_Lgnzen., Lggazian £ /
. v HTE
Dear Dr. Stack: " Date__ G002 ‘

Re: Benzene Hematology Study

Attached for the information of the Benzene Program Panel is a copy of
a study entitled "Hematological Findings Among Workers Exposed to Benzene
at a Coke Oven By-Product Recovery Facility", which Bethlehem recently
submitted for publication., As you may recall, Cary Hancock summarized the
resulte of this study at the March 15, 1983 Panel meeting. This study was
also presented at the May 21, 198) Spring Sywposium of the Mid-Atlantic
Chapter of the Society of Toxicology held in Wilmington, Delaware.

We tentatively plan to submit this report as new information into the
hearing record of any future OSHA rulemaking sctivity on benzene, either
independently or through our trade associstion, the American Iron and
Steel Institute (ATSI)., Please contact Gary Hancock directly at
215/694-5105 with any comments or questionms.,

Sincerely yours,

Aem q% '~
A. E. Moffite, Jr., D
th

Manager of Environmental Heal

Attachment

cct P, A. Hernandez . - RECEIVED
. JUN 61983
B4 DANI

02730
YZ0019781
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HEMATOLOGICAL FINDINGS AMONG WORKERS EXPOSED TO BENZENE
A’l‘ A _COKE OVEN BY-PRODUCT RECOVERY FACILITY

i A ——

D, Gary Hancock, M,S.
Augustine E, Moffitt, Jr,, Sc.D.

Bethlehem Steel Corporatdion
Environmental Health Division
Bethlehem, PA 18016

" Errol B. Hay, BECHE
Bethlehem Steel Corporation
Environmental Control
Sparrows Point, MD 21219

.

ABSTRACT

Hematological findings on a population of 70 male workera exposed to
benzene yevealed no significant differences when statistically compared t
a set of 2] controls on the basis of estimmted cumulative doses using
enalysis of variance (ANOVA) and only one significent difference using
Student's t~test. The hematological data evaluated included the following
parameters: red blood cell (RBC) counta, white blood cell (WBC) ecounts,
and hemoglobin (Hb) levels. Cumulative benzene exposure indices for each
employee were estimated utiliring available personal monitoring and
general air sampling data, as well as the professional judgment of local
environmental health engineers familiar with the operations. Although the
accuracy of these exposure estimates is unknowm, the results provide no
evidence that the present OSHA standard (10 ppm) 1s inadequate with
respect to the mnon-leukemogenic, hemstotoxic effects of chronic benzene

exposure,

INTRODUCTION

The hematopoietic system has been shown to be a major target site in

1-4

chronic timan benzene poisoning. Observed blood abnormalities

associsted with benzene exposure include leukopenia, thromb cyt pents,

0O 068041
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wmacrocytosis, splastic¢ anemia, and leukemia. Most of these effects,
e — - N o

R Y e . i -

YN

" however, have “:lﬁeveloped in 4ndividuals exposed to relatively intense
benzene levels (100 ppm) vhile the significance of low level exposures to
the risk of incurring such conditions is largely unknown., Moreover, very
1ittle dose-response information is available on the hematotoxicity of
benzene,

The objective of this inveitigation wvas to assess the hematologic
status of a population of workers in relation to their cumulative benzene
exposure during a périion of—their employment Bi"st‘oty. If benzene does
indeed adversely affect the blood parameters at the chronic exposure
levels exemmined herein, it would be expected that different doses would
produce different degrees of hemstologic change in accordance with
classical dose-re gponge relationships. Consequently, setatistical
analyses were performed to determine whether any such changes ecould be

discerned among exposed employees.

MATERIALS AND METHODS

Exposure Levels and Environmental Considerations

The study population comsisted of 70 males who are presently or were
formerly employed at the Coke Oven By-Product Recovery Facility (also
referred to as the Coal Chemical Pacility) of an integrated steel plant.
Job histories of these workers between the years January, 1957 -~
September, 1977 were acquired from company records and used to ascertsin

work sites and employment positions during this period. This information

no 068047
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. -» .Vas subsequently utilized. in estimating cumulative..benzene exposures for

R R

each employee.

The Coal Chemical Facility is an operation primrily involved with the
collection and refining of volatile aromatic hydrocarbons from nearby
coking processes. Such compoundas, which among others include benzene,
toluene, and xylenes, are present as by-products in the coke oven gas
generated fvom thesze processes. This particular facility s
geographically separated into the following five production areas: acid
plant, plant A, plant B, light oil plant, and benzene plant. Plants A and
B are involved with the production of primary 1light oil (a wdxture
primarily composed of benzene, toluene, and xylenes) while the acid plant
(which 18 no 1longer 1in operation) was the site of sulfuric acid
production. Each employee in the Coal Chemical Facility hal'a distinct
job classification based on the production gite and the specific nature of
the job function (e.g., saturator operator - plant A).

In estimating cumulative benzene exposures for the subject worker
population during the approximately 20-year study interval, information on
benzene levels was obtained from industrial hygiene survey data snd from
estimtes based on discussions with plant environmental health engineers.
Industrial hygiene survey data consisted of both time-weighted average
personal wmonitoring (i.e., breathing zone) and general air sampling
values; however, these data were only available for the last two years
(1.e., 1976 and 1977) of the 1investigation. Furthernore, the
aforementioned data did not cover all job classifications (i.e., employse
positions) or all production areas, but was rather limited 4in scope.

Personal monitoring data was available for 27 of 48 suployee positions,

DO 068043
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. while general 81T 4amling had only been performed in 3 of the 5
producu;;va:e; (Table 1), Consequently, many of the benzene expomure
level calculations were based on estimates provided by plant environmental
health engimeers. Since the Coke Oven By-Product Recovery F;c:llity had
not changed dramatically between 1957 and 1977, the engineers recommended
that the more recent personal monitoring and general air sampling data
could also be ,generally applied to Job classifications and production
. areas, respectively, for the ent;n study period. When no personal
noﬁitoring data for a npecuic- euplloyee position were available, general
alr sampling data were used. - If the latter were also not available,
estimates of average benzene levels (ss provided by environmental health
engineexing personnel) for a pattimla'r production area were utilized,

In some instances, & number of employee positions (e.g., Ceneral Coal
Chemical Turn Foreman) were not associated with a specfific production
area, but rather involved job duties at all five coal chemical plants, As
a result, an aversge of the benzene levels at the five major sites was
vsed in computing cumuletive benzene expoesures for individuals who had
such work experiences during their employment history. In addition, some
employees in the study group did not slways work at the Cosl Chemical
Facility during the 1957-1977 perfod (e.g., some worked elsevhere in the
coke plant for part of their work history); however, in these cases,
previous work site exposures were estimted by local environmental health
engineers to be about 0.1 ppu.

Cumulative benzene exposures were expressed as ppm-months. The
rationale for the selection of ‘'ppo-months' as the cumulative bemzene

exposure index is essentially the same as that given by Marumdar et nl.s
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Table 1. - Banzene Levels Associated With Different Production Areas
Within The Coke Oven By-Product Recovery Facility :

mree——————— — w——ce
' " Production Area Benzene Levels (ppm)

*

Acid Plant 0.1

Plﬂnt A . 109*

Plant B 1.9¢%

Benzene Plant 31.5¢

Litol Plant 1.8t

* Estimates based on discussions with plant environmental health
personnel.

1t Based on 1976 and 1977 general air sampling data (time-weighted
average). .
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for coal ter picch volatiles exposures among coke oven workers;

Po
I 2
"‘A.’\a o

specifically, both concentration and duration of exposure are considered
to be important factors in the development of chronic benzene poisoning.

The calculation of the cumulative benzene exposure index is as follows:

all of Job

Cumulative Exposure Index = Z: [Mnn Level Expoaure] x [Honths at Job]
jobe

A

Mean benzene exposure levels for all jobs were also computed for each

individual by the following equation:

Mean Level of Exposure = Cumulative Exposure Index
(all jobs) Total Months
(all jobs)

The employment period (and therefore exposure time) emong exposed
workers during 1957-1977 study Interval varied with a wminfoum of 30
months, & maximum of 249 wonths, end an average of 207.4 wonths,
Cunulative exposure dindices for benzene rnnéed from 11.7 to 26,898
ppe-months with a mean of 2026.9 ppm-months, while mean exposure level

values varied between 0.1 and 167 ppm with en aversge of 10.5 ppm.

Analysis of Hematological Data

Hematological date has been collected annually on workers at the study
facility eince the early 1950s. These data generally include values for
such parameters as red blood cell (RBC) counts, white blood cell (WBC)
counu.‘ hemoglobin (Hb) levels, mean corpuscular .volumes, platelet counts,
hematocrits, and others. Most analyses were conducted by outside

laboratories, although some limited tests have been performed in-house.

DO 068046
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In order to evaluate the effectg of chrpnic-gfnzene exposures on the
_M;é;jﬁff:r;:r""‘ﬁ;;;; ﬁ?ﬁiiabéiszic :;:£;m. certsin blood parameters’ (i.e., WBC counts,
RBC counts, and Hb content) of the atudy group were statistically compared
to those of a control population, With regard to temporal aspects, two
sets of blood values, aversge and most recent, were used for each
hematological parameter of each study employee during the 1957-197?
interval in waking the atatistical comparisons. Mean values would be
influenced by h:natologicnl effects manifested over sany part of the entire
study period, while the most recent values would be usétﬁl for defecfing
any lutent or chronic effects of benzene without beirg diluted or
"normalized" by previous normal or typical blood parameter values ae might
occur with the use of average values alone. The c¢ontrol group consisted
of 21 male supervisory eﬁployees located at the study.ope?ation for vhom
hematological data had also been collected during the 1957-~1977 interval.
Bince these supervisory personnel did not hold positions in the Coal
Chemical Facility, the cumulative benzene exposures for controls were
assumed to be zero. For the purpose of couparing the possible effects of

different dose levels, the 70-member exposed group was divided 4into three

cumulative expoeure cntegoriel: < 240 ppu-monthse (low), 240~2400

ppu-months (intermediate), and > 2400 ppm-months  (high). These
particular quantities were selected for a number of reasons, Mrst, it is
important to note that the low, intermsdiate, and high exposure categories '
are mathematically equivalent to average benzene levels of <1 ppm, 1-10
ppm, and 210 ppm, respectively, for a 20-yur' employment perfod. S8ince
e 1.0 ppm permissible exposure limit (PEL) was promulgated by the

Occupational Safety and Health Administration '(osm\) on February 10, 1978,

7
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but was subsequently invalidated on July 2, 1980, by the U.S. Supreme
- ‘ - - - -

PLE S . ——

A.p\"n-"“

Court and beczuse 10 ppm 1s the current OSHA PEL, these exposure
categories are iImportant from a regulatory perspective, Although not all
eoployees worked in the Coke Oven By-Product Recovery Facility for the
entire study period, these different dose levels can nonetheless serve as
a8 crude basis for making statistical comparisons. In addit ion:' selecti n
of these exposure categories was such that sample sizes were sufficiently

large so that any s:lsnificant henatological diff.ermces could be detacted

with rehtively good unsitivity.

Analysis of variance (ANOVA) was used to determine if statistically
significant differences were present in any of the heﬁtologienl
parameters under investigation, ANOVA tests the null hypothesis that there
is no difference in the means of the populations from which separate
sarples have been drawn. In this case, four populations are involved,
three different exposure groups and the controls (or the =zero expo.uré
group). 1In addition to ANOVA, Student's t-tests were conducted on each
exposure group versus control group for each hnmtolo;lgal paramester
examined, both most recent and average blood values, The t-tests were
performed in order to determine if there wers any significant differences
between each exposure group and controls that might have been missed by
ANOVA which only tests whet:her_ significant differences exist among the
neangs of several sample groups., Even though the results were not
age-adjusted, the findings of Frederik® indicate that age-relsted

differences in the blood parameters exsmined are very small.
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Statistical analyses of the data via ANOVA revealed no significant

- - - -

differences among the various exposure and control groups at P £ 0.05 for
all of the bdlood variables exemined. Tables 2, 3, and 4 statistically
depict hematological dats for WBC counts, RBC counts, and Rb content,
respectively.

Statistical analyses of the data via Student's t-tests also indicated
. no significant differences bLetween benzene exposure groups and controls
except for the intermediate exposure group with respect to the most recent
vhite blood cell counts vhich was of borderline aignificance. However,
this exception seems to be due to an unusually low average WBC count
(1.e., 6.4 x 103 censlm3) for the control group rather than a high
3 cerrs/m’). This 1s

supported by a mean normal WBC count value given by Lawu7

3

value for the exposure group (i.e., 7.4 x 10
as 7.811.5 x
10 cellc[ms. In addition, since this wss the only exposure group to
exhibict a significant difference, further credence is given to the
suggestion that this was & spurious result caused by the chance event of
abnormally low control group value,

Because of the lack of significant differences (vith the
sforementioned exception) among and between exposure and control groups,
no statements about dose~response relationships can be made regarding
these benzene exposure levels. Consequently, 4t appears that th
estimated cumulative exposures exsmined in this fwvestigatfon represent
doses which fall below the threshold at which non-leukemogenic,
hematotoxic effects on humans are manifested, at Jleast fn adult wmales.

Although the accuracy of these exposure estimates 1s unknown, the results

nonetheless indicate that the benzene levels experienced by these groups

YZ0019790




-

Table 2. - Group White Blood Cell Values in a Population of Male Coal Chemical
Facility Horken}.!h:polad to Various Doses of Benzene
i L
Bengene’ : 3 3 *
Exposure Group WBC Values (x 10~ cells/mn")
(ppm - months) n Averege Host Recent
Control 21 7.6 £ 1,1 6.4 £ 1.4
(0) .
Low 17 7.7 2 1.6 7.3 ¢ 2.2
(< 240)
Intermediate 37 8.32 1.9 7.4 2 1.8¢
(240-2400)
Righ 16 8.0 £ 1,2 7.1 £ 1.4
( > 2400)
* Normal Clinical Range7z 4.9 - 10.7 x 103 cellllm3.
t Significantly different from control group at the P < 0.05 level.
DO 068050
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Table 3. ~ Group Red Blood Cell Valuas in a Population of Male Coal Chemical
Facility Workers,Exposed to Various Doses of Benrene
Benzene ' ‘ 6 3 *
Exposure Group RBC Values (x 10 cells/mm")
(ppm - months) n Average Host Recent
Control 21 502 033 5.0 2 0-’0
(0)
Low 17 5.1 £ 0,2 5.1 2 0.3
( < 240)
Intermediate 37 5.1 £ 0,2 5.0 20,5
(240-2400)
High 16 5.0 £ 0.3 4.8 £ 0.5
(> 240)
* Normal Clinical Rnnge7: 4.6 ~ 6.2 x 106 c¢1151m3.
DO 068051
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Table &. - Group Hemoglobin Values in a Populstion of Male Cosl Chewicnl
Facility Vorkers’ Exposed to Various Doses of Benzene
Benzene - | , _ *
Exposure Group Hb Values (grems/100ml Whole Body)
(ppm - months) n Average Most Recent
Control 21 15.2 £ 0.7 15.7 £ 1.0
0)
Low 17 15.0 £ 0.5 15.4 ¢ 0.7
( > 240)
Intermediate 37 15.1 £ 0.8 15.4 ¢+ 1.2
(240-2400)
High 16 14.9 ¢t 0.8 15.4 £ 1.1
(€ 240)
# Normal Clinicel Range’: 14.0 - 18.0 grams/100ml whole blood.

DO

0680
ONFTD 52

ENTras

YZ0019793




4.;.'__' Nt L gl e T

._9“

of employees were not of sufficient intengity and/or duration to produce
e . _...:- e ™ - - - -

—

demonstrable ~effects on the blood parapeters examined regardless of

whether the estimated doses are low, intermediate, or high.

DISCUSSION

Most benzene-related hematological effects in humans have been
observed in ?ecupatioml populations exposed to relatively high
concentntionu' of bmzme.s"lo Although hematotoxicity has been
reported in workers after long-term occupationsl exposures to benzene at
concentrations #5 low as 20 ppm, the representativeness of thu‘e
relatively low exposure 1levels remains suspect due to the inadequate
nonitoring frequeney of affected 1nd1viduuls.3 In most instances,
however, adverse hematologic effects in industrial populations have only
been noted 1in employees exposed to bengene levels greater than 100 ppm on
either a short-term or long-term bnh.3 Vhether chronic, low-level
benzene exposures can also demage the human hematopoietic system cannot be
stated conclusively at this time, but the results of this study are
consistent with the existence of &2 threshold for non-leukemogenic,
hemtologic insult. The results further suggest that the quantitative
level of this threshold i1s in excess of the typical exposure levels
observed in this study, yet due to the limited smount of personal
monitoring data for most of the employee positions involved and the crude
exposure estimation procedure employed, it would be Inappropriate to
nt:luu. the value of such a threshold. Nevertheless, these results
provide no evidence that the current OSHA permissible exposure level of 10
Ppm is inadequate to protect employees agaiust the non-leukemogenic,

chronic effects of benzene on the hematopoietic system since the avevage

YZ0019794
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such effects to become manifest 1f, in fact, they were .occurr:lng. Based
on the results of this and previous studies we believe this interpretation
or conclusion to be reasonable despite the relatively emall smple sizes
and limitation to the three hematological parsmeters examined in this
inveatigation.

The choice of RBC counts, WBC counts, and Hb content as blood test
. parameters wss based on previous investigations demonstrating changes

{usually decreases) in their values during chronic: benzene intoxication.
Moreover, Vigliani and Pornil2 have suggested that leukemia associated
with benzene exposure is often preceded by a hypogenerative anemia or
pancytopenia (i.e., depressed production of vhite cells, red cells, and
platelets by the bone marrow).

In an investigation examining health data among a gtoup' of 282
employees exposed to benzene in three different chemical production areas,
Townsend et al.!3 obtained results similar to those of the present
study, These authors examined vario\;o blood chemistry and hematology
parameters for the exposed group (compared to wmatched contrals) with
vespect to latency, duration, current intensity and cumulative dose of
benzene, Although statistically significant reductiona were noted emong
exposed employees for total bilirubin and RBC counts, the decreases were
slight and not regarded ag 'clinically significant'. In addition, none of

the hematological variables examined were significantly correlated with

any environmental variable, even though significent blood éhuhtry (e.3.,

DO 068054
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BUN levels) differences were found in some production areas, Such

P - -ﬁ", e - ™ -

‘differences, however, may have been influenced by exposure to other

chemicals present in the work environment (e..g, chlorobenzene). Since
the benzene exposures experienced by the workers in the study of Townsend

et 11.13

are comparable to those estimated for the cmployées included in
this investigation, the similarity of results is particularly moteworthy.

In contrast, significent results were cbserved by Greenburg et al.a and

other :I.nvestigiton regarding a number of blood parameters; yet the
benzene exposures present in these studies were, u- stated n‘arlier.
considerably more intense. The dJdifference in hematologic rxesponses
observed in these various investigations -appears to be related to the
benzene dose and 1s consistent with the existence of a possible threshold

level for non-leukemogenic, hematotoxic effects.
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RECEIVED !
To:  Benzene Program Panel ceg27 198 ;
Toxicology Research Task Group il DANIEL

From: Carol R. Stack, Ph.D.

it

Re: Benzene Press Release on Reproduction Studies

At the February 24 Program Panel meeting, the previously circulated draft
press release was judged to be too wordy and technical. A new, sbbreviated

version has been drafted and is enclosed. _ T
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DRAFT PRESS RELEASE

Benzene Clear of Reproductive Effects in Recent Tests

Recent research showed no effect of benzene on reproductive performance of
laboratory animals, as reported by the Chemical Manufacturers Association and
the American Petroleum ' Institute. The studies were conducted by an
independant laboratory, Bio/dynamics,”Inc., of East Millstone, N.J., covering
inhalation levels up to 30 times the present work place standard,

Mature male and female rats were exposed to benzene at 1 to 300 ppm for €
hours per day, five days a week during a ten week period before mating with
untreated animals. Female rats continued to be exposed during the mating and
gestation periods and from days 5 - 21 of lactation. No statistically significant
adverse effects on reproduction or on the offspring were cbserved in any of the
tests. At the highest dose level, two out of twenty male rats were observed to
undergo some testicular changes, but this did not appear to affect reproductive
performance.

The reports were submitted to the Consumer Products Safety Commission, the
Environmental Protection Agency, the Food and Drug Administration, the
National Ceancer Institute, the National Institute for Occupational Safety and
Health, the Occupational Safety and Health Administration, and the National
Institute of Environmental Health Sciencé.
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