ETHYL GASOLINE CORPORATION

MANUFACTURING AND TRAFFIC DEPARTMENT

PLEASE ADDRESS REPLY
TO:-P.O.BOX 1271
WILMINGTON, DELAWARE

February 9, 1942

Dr. W. ¥, Machle
Kettering Laboratory
University of Cincinnati
Cincinnati, Ohio
Dear Dr. Machle:

Thank you for your letter
of February 2, attaching copy of your blender
survey in comparison with fifth floor
conditions. I want to have the opportunity
of studying your report carefully, after which
I shall be pleased to pass on (o you any

necessary comments.

Very truly yours
C. Wasserman
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December 2, 1943

Survey of Hygienic Conditions in the
Rlender

Object

To examine into the state of the.heulth of olendeﬁﬁ
A -
wo“xe*s for the yegr 9&l)and to determine whether the—con-—

; f( L. ’ZA.}"‘ 6{...

I TSN

o '§~»' 4/t
"*:Aﬁ—c*~%ﬁ&5mwrouu nas a;*,ssé.m teriaily in the rast few
s £ ; & J;,:(.,‘:;;; 4
years, Ta.cccompiish-taiks the clinical and analytical

cio
records of the group were studied on a tine base an§4by R8s~

N . edtroets v

~si~conmnarison v Luh 5tn Tloor workers emnloved s%ew the same

/

zriad of-tirmo
év'.

Conelusions

(1) The state of health of tlenders is anparently worse

oo
ey
H

AL »»»Lé*iftf
are stabl -+ewe¥eﬂw§wt is obvious that no-e@rtalnwlmnrove—

ment has occurred since 1934,
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(gﬂ The rate of occurrence of ?es&xax%r cal findings
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in the entire blender group when averaged over the past 9-
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vear period has been less than that for the 5th Floor

gTrOoup.

_nstancejin either group do the rates for
) .

%
+
o)
3
o
Vde

i

1541 reach the 1934 levels.

t

6) The practical significance of the recent increase.p£7éégj

in the vlender nust be astimated on the basis of the

¢linical status of the workera.

PR

7) The lowest rates of abnormality are associated
with the longest servicef

(&) The present situation is not the result of
oumulati%ﬁxeffects of years of exposure but 1s an immediate
response to recent irregularly recurring and for the most
part brief exnosures of increased intens?ﬁy.

(9) There is no nositive correlatign between the
amount of drurming (which has remained relatively constant)
cnd tre occurrence of abnormalities in the blender group.

(10) Tre most 1likely explanation for the increase in
exposure in 1941 is thre in:huguration of the 6-hour cyvele

and the increased throughput.
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(11) Twenty per cent. of blenders were not worse in

\ “'ﬁ

A

fttaéuiﬁgﬁ
i more ebnormnalities in the

£

1g41 than in 1940; 80%

v/;

jlast year.
rocedure
The data Tor this memorandum were taken from the

clinical records of the Dye Works Hospital, and the

o

snalytical records of the Kettering Laboratory.

To effect comnarisons on an annual basis, the frequency
of occurrence of abnormalities was converted into retes

: ! _
in each examination Qbﬁ,the zroup under study, the modes
“Us i 4

of expression being two~fold: as number of exaninztions

required to elicit one abnormality, and the number (or

fraction) of sbnornalities encountered in a single examination.

. - 0\/{.' Cu.o—""
The criteria by which abnormalities were judged us®e as

follows:
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(a) Headache - occurrence in history
(b) G.E. tract disturbance - occurrence ‘in history
or report of occurrence on dispensary card.
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(¢} Insomnia or dreaméﬁw report in history or dis-
rensary card

(d) Weakness, incoordination, etec. - report in
history or diSpensary card.

(2) Objective

(a) Hemoglobin -~ any value less than 76€%
Aofe gt i

(b) Brythrocytes - any valus less than U4, 300,000

{c) Hypotension - any value less than 10C systnlic
or 65 diastolie

(a) Hypértension - any valué above 145 systolic or
90 diastolic

{e) Albuminuria - any occurrence

(f) Urinary lead - any value ébove 0.15 mg./liter

(g) Fecal lead - any value above 1.00 mg./sample.

(h) Blood lead - any value above 0.05 mg./1C0 gn.

(1) Stiﬁpling - any value above 2C/F50 h.p.f.

{(3) Pallor - eny occurrence

For purposes of rough comparison the rates of occurrence

of abnormalities in both groups were computed for the total

KE 0367700



nunmber of men in each. Following this the rate for each
group was determined by years and study was made of sub-
divisions of each grcup divided on the basis of H-year

veriods of employment. The mean age of each groun was cal-

i

(¢}
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raned.

m

'ie incidence of hypotension, low ervthrocyte counts

VLS
and low henoglobhin values were deterninred by years for sach
& A

zroup on a rate basls Dw=yeews since these observatlons
were in our ovinion the most significent objective clinical
findings recorded.
Results

N
[/J/ﬁ it ,:: l,l‘?‘/w P
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In Table 1, the rates of occurrence of abnormalities

SRR TR SR

in the blender and Hth Floor wnrkn@e'may be compared m&%ﬁw
A , ¢
' L(;’/(.a«r- ey Lt /‘!4: -ﬁ,n CRIv R lu,u 5;;“ Chocaatptidd by v

each-othes and Oﬂ_thaw%ﬁSIG anegnnns_VL$4m&&%“Ervﬂz

A\
duration of employment. The two large groups are conparable
Trorn the noint of view of age as may be seen from inspection
of the nean values for age given in Table éé Moreover,

the distribution of men on the bg is of duration of ermploy-

ment was in general the same in both sets ef-mgn.. the
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5th Floor group#, however, tending to center sonewhat rore
closely about the mean with too few men emvloyed for less
than 2 yeers to meke up a satisfactory group for cormmarison.

The overall rates for each group were not sreatly

D

different, being higher in the case of the Hth Floor ecmployees. THomse

It is a rnatter of considereble interest to note that an

. K3 '/..
inverse relationship exists between the number of yvears o@/
work end the Trequency of abnormalities. That is to sz,
rien who have worked the longest bhave been freer of syrmhons
than trose working less than two years. This finding

o e .
U etk increase

e"tabllshﬂs that the recent Imommxe in abnormalities is not

4

the result of accumulated injury and exposure, for if this

were the case, the higher rates would be associated viith

Lt

, . -

-

the longer itiwmeg of erv1ce. It 1s ajso awnarpnt that

this relatlonthp is ﬁe% qpur¢ous aﬁé resu;t of recent

steady increase in exposure (except possibly in the 1 -

- £
bt chn g e
1.9 yr. group) since the 10+vr. group }H@éﬁ&es.the yesr

l95#f (Fig. 1) in which the rates=were:the”highest encountered,

The rate f-labor Lurn—overvhas been‘such that it could

-
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not influence the results over the long i
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‘abnormalipies surprisingly well. Several other interesting

considerations are aprarent from the figures in Table 2,
First, fecal lead excretioejas measured by the amount of

lead found in a single sample of feceﬁ)does not correlate .

with the year-to-_year differences in rates of occurrence

wel

of abnormalities seen in the blender group. This is te—be

»

4
ProTIE .)Uv PR INE

au&;' in view of the fact that"*ﬁﬁ~%?§aca§a%meeaeee-w
f%€i£&¢’ﬁ4!4i#f
of sporadic high exposuréht'~to the vaﬁors of T.E.L, end

nct to dusts. On the other hand the relatively constant

n I : : y
ALl Fasoecadil)

rate of feca%‘excretion in the Fifth Floor men iiﬁiﬁ“th&%_

grovp-assoereatyd with a similar rel&tlvely unlform rate a%fv

ALULLLE

anorwalltlei}as would be antlcipate%jﬂrum*ﬁﬁ@“Tac¢nzha¢‘ﬁ( C.

exposureﬁt&vthls group 1s malnly'to Tm&%ﬁﬂﬂﬁnftﬁ”Ieaﬁ*tmmruu

e fecal excretions reach

?i%*a gﬁ~4~¢a.~ o

“bo beuaf cl¢n¢&@l’

values thétbanewasual

o’ .E : .
QMMM

Qnmthamg;hgnmhandlthe meen® urlnary lead excretion

4

(exnressed 1n terms of concentr tlon) hasfbeen 51gn1ficantly
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sae@@%%%Tthe clinical observations, particularly in the

blender group where there have occurred step-wise increase%Aln

1¢L0 m=nd 1941, bend-in-hand with the 1n"reases in rates of
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sbnornality. {@ver the entire period of timae aewewer; fhe
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analitical resulis-are-gerearated—into-these—oblatned-fron-Lhe
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This is to be expected

e e - e v 2
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in visw of the selection involved, since snecial samples are

in the nmain obtained from cases of suspected intoxication or
following known evisodes of exposure. It wovlid appear, however,
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thet e, closer correlation would -be—ebdammad if uniform practices

had teen followed regularly throughout the periocd of study.
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umber of abnormalities andYthese findings we due to lead
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ebgorption, one would expect to encounter a vsry close

assovliation between the rates of abnormality and the nagnitude
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of the lead eyposure as measured by the excretion. Failure Z‘
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uowgpyaln a closer correlation pma y‘be nlﬁﬁaﬁgwhxwkﬁﬁwﬂgar
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cases nf acute, unnistakable

/ I

- & Wu ?
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which coxnlete

Lisiaseat®e relliance may be rlaced is that obtained fronm the
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view of this fuwed wma-gre obgepwaitiar
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SbsR Y- ae-biae., 1% would seem desirable to combire

sreater frequency of svpot (special) sampling with the routine

5

bt

recording of severnl litems in the clinical datz. This study
- %

c2n be carried out on a few men in ezch operationi} men being

selected who have had the higher rates of abnormality or the

greatest potential eprsurg}dr both.
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On the assumpticn that conditions within the blender had
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Deoore worse since 1539, the elinical data Q& analyzed to
727,
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determine which of the observetions best ﬁortraved the trend.
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Table 3, It is evident th=at hynoten

7

ion

]

i3 the hest criterion of—the—thpeesTUTITRY, since the overall

rates Tor hneroglobin esnd erythrocytess were too low to permit

Alfferentiation, It »uanit that
. 3 .- N s vy -~ ~ 2 2. 2 2
trese data would nobt achieve slanificance as indices were the

deteeninations $o—w® made more frecuently. It 1s suw

PACEEUVINE be nade routinely on the ren selaocted
o~ PR - . 2 * o - 3 2
LOT snetlal STGLY, WITH 16 idea of Hrowing GIILS
™y -vlt'

Discussion

nt of view the foregoing results may

}40

from 2 »rectical »ol

S

be reviewed in the 1light of future demands upopr the lead
plants and blender. Close year-to-year correlation between

arount of drumaing =nd rates of abnormality is not found
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2lthough observation and experience have~§d€%n&$ﬁl¥~3@«&«&iﬁﬁ€§
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s procedure se—te one of the moct hazardous in the blender.
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iny relstionship that oecurred would tend to be obscured by
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the slight annual dlfferences ¢n numbers of drums and the
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necessity of treatlng the data on a vearly ba“isz/xﬁeésﬁ~ia-jfi

I ,
fluctuation in exposure fron rorthfto{month would not anpear

\
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these Tigures and since any,effects would be ncted within
d

an even briefer time interval, it #ea;d not be anticipated that

correlation on a yearly basis would necesasridy follow, TFor ”wi :5
the same reason neither do the guantities of T.Z.L. produced fimg;
rer year relate themselves to tne 2bnormalities in =2ny close
fesnion. Tt 1s significent nonstheless that sudden increasec

in production of Fluid (such as that which occurred in 1934 and -
it g :
P s <
< "{ L4 et fAgg. = N
1939) are ussociated with lnorcases in eclinical {y@d&ﬁgb. 4
Fart of the increase in rates of abnormalitifég~is undoubtedly T
if . Y ‘
kY ' L
. L Wetas” . vﬂf“‘ S
due ts the =zddition of wen and less well-tralined menf”zg o

m\ ¥
lerge part, however, it is the result of increase In exposure N
e ';\\
4% S
since 21l men manifested the efLoct. Infllgnt/bf this fact -~
: st N
/ ',:“_:* £ e
we-Eay- view with concern any increase in Tewd vproduction, o

especially that which involves an inerease in the amount of

drumming. The lead hazard has been well controlled over a

wy oo o
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Tablel2 ’ . , o

Tead Axcretion Ef Blender“and Fifth Floor Men W
(Urine - mg./L.; Teces =~ mg./sémple; Blood - mg./loo ml.)
Blender
Special Samples Quarterly Samnles All Samples
2or Urine Feces Urine Teces Urine Feces Blood
o1 C.16 ———— o.o9i¥ o.35a¥ 0.14 0.35 0.050
240 0.15 - 0.12 0.51 0.13 0.51 C.o48
239 0.12 ———— 0.10 0.43 0.11 0.43 0.042
338 0.2% 0.68 0.10 0.30 0.11 0.32 U a===-
W37 0,14 0.2 0.10 0.40 0.13 0.38 | @ eeee-
26 0.16 0.33 0.14 0.64 0.15 0.60 i  —w--=
35 0.008 0.27 0.10 0.39 0.09 0.36 ||  —=m=-=
Fifth Floor

11 0.13 - 0.07 * 0.1 0.10 0.41 0.045

40 0.13 e 0.07 0.41 0.09 0.4 0.038

39 0.10 0.22 0.09 0.34 0.10 0.32 0.035 |
58 0.10 0.59 0.10 0.46 0.10 047 H == |
27 0.14% 0.60 0.06 0.40 0.09 043 I ~eme- |
% 0.18 0.46 0.08 0.%6 0,12 0.38 | —ac-

5 0.07 0.01 0.08 0.36 0.08 043 | eeeee !

ut §
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Table \.j o

Rates of Occurrence of Specific Abnormalities for

the Tast Four Years .. .-

i , Biender Pifth Floor
Tar % b Eryth. All Hypo- Hb Bryth. All
- : s L Perd i - .
; -~ 7671 - .5 M, | Abnorm. || tension| -~ 76% | - 4.5 1.]° Abnorn.

0.06 0.05 0.555 0.139 .03 0.04 0.357

0
oo 1 00175 f 0.03 €.05 C.34¢€ 0.134 0.0% 0.02 0.305

L339 L e.iT2 L 0.07 b 0,001 0.1563 0.175 0.001 | 0,01 0.378
a !
B A T S BRI I Dtniate 0400 0.264 | —ee-a 0.02 C.350
- N e el 4
Ht Gt})isbw
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