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 to you any

necessary comnents,

Very truly yours
C. Wasserman
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December 2, 1943

sSurvey of Hygienic Conditions in the
Rlender

TN

Object A

To examine into the state of %ﬁe.heulth o”"lender‘

n,~«~-,~-5>
e ‘t{.i e g,{’—*'

worne;;)fo“ the yegr 1941)and to determine whether khe—goa-

L et =t -v,.,c..v-. R

*:‘ﬁ*c*~%ﬁ&smM}0uu has a;*,xgé.mataria¢lv in the rmast few

9 L&{@w ﬁfﬁéﬂ}
vears. Ta.occcompsish-Hhis the clinical and analytical
ciro
records of the group were studied on a tine base ﬂqgiby Ireans
&jﬁ«x\ 0“ _/‘ """" ) -’/ {‘)’,.‘[ [c _;;
~si-comnarison with” 5tn Tloor workers emnloved s¥ex ths sanme
/A _

Teariod oI
. "

Cnhnelusions

(1) The state cf alth of tlenders is anparently worse
than =2t any tirme since 1934,

(@) As measured by the rate of occeurrence of abnornmal

clirical findings, there has been a progressive trend toward
increase in exposure since 1938

/‘

v

%y }m_h&s~ng%~beeﬂ~e%%ah;;whaduzhﬁx~z;e oharted rates

o
ot
£

LA (g Lt e le
are stabl e-¢ewewe@w§1t is obvious that no-e@rtainwlmnrove—

ment has occurred since 1934, .
2% , N9529.01

B ! @t u&éﬁfi
{2» The rate of occurrence of ;ﬁﬁﬂéﬂﬁﬁr inical findings
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yvear period has been less than that for the H5th Floor

£roup. _ ,.

cTender must be agtimated on the basis of the

AN YRR 2

clinical ustatus of the workera.

P

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

(&) The present situation is not the result of
cumulati%a/effects of years of exposure but is an immediate
response to recent irregularly recurring and for the nmost
part brief exnosures of increased intens?ﬁy.

(9) There is no nositive correlatign between the
anount of drumming (which has remained relatively constant)
end tre occurrence of abnormalities in the hlender group.

(10) Tre most likely explanation for the increase in

exposure in 1941 is thre in:huguration of the 6-hour cyvele

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

) ] ; A {d" ﬁ«
LYl kT
1941 than in 1940; 80% S more sebnornalities in the

-

f@ast year.

Procedure

The data Tor this memorandum were taken from the
clinical records of tuhe Dye Works Hospital, and the
snailytical records of the Kettering Laboratoryv.

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

: ! .
in each exanmination Qbﬁ,the zroup under study, the modes

| U,
expression being two~fold: as number of exaninztiocons

o)
=

required to elicit one abnormality, and the number (or

fraction) of abnormalities encountered in a single examination,
oo AL
The c¢riteria by wnich abnormalities were judged uwee as

follovws:

(1) Subjective

{a) Heeadache

occurrence in history
(b) G.E. tract disturbance - occurrence ‘in history

or renort of occurrence on dispensary card.

1) = N A N $7A ma e
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(¢) Insomnia or dreamSﬁw report in history or dis-
rensary card

(d) Weakness, incoordination, etc, - Teport in
history or dispensary card.

(2) Cbjective

(a) Hemoglobin - anv value less than 76€%
B fveqte im
N = ,.;‘uf
(b) Brythrocytes - any wvalus less than 4,300,000

{c) Hypotension - anv value less than 10C systolic
or 65 diastolic

(&) Hypértension - any valué gbove 145 systolic or
90 diastolic

{e) Albuminuria - any occurrence

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

(g) Fecal lead - any value abdﬁé 1.00 ng./sample.

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

(i) Stiﬁpling - any value above 20/50 h.p.f.

{(3) Pallor - any occurrence

For purposes of rough comparison the rates of occurrence

of abnormalities in both grouns were computed for the total

v} AN T e e e
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number 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 B-year

rer ds of employment. The mean age of each groun was cal-
1) & ©

i

culated e

xCAJ.L s e g iy
&

my

Mie incidence of hypotension, low ervthrocyte counts
WAel el

and low henoglobhin values were deternined by years for ecach

roup on a rate vasis bw=yeers since these observations

vere in our ovinion the most significent objective clinical

findings recorded,

Results
a:u/ PN '/—',7..2 - "'"
In Table 1, the rates of occurrence of abnormslities
R RN
in the blender asnd H5th Floor wnrknve'may be compared mw%hw
A v/v: P22 o S w,u‘ %’4!, 4" LAl & AL "f Choatdht idod L Lo &7
eaeh- cther and OQ.LL»#%?&%&mGiw&&ﬂugﬁ”hk$%m&rfﬁérvﬂh

durstion of employment. The two large groups are conparable
Tror the point of view of age as may be seen from inspection
of the nmean values for age given in Table éé Moreover,

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

rent was in general the same in both sets ef-men,. the

[ T
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5th Fioor groupy} howevé;,ktendihg to cénter sémewhat rore
closel& about the mean With too few men émployed for less
than 2 yeers to nake up a satisfactory group for commarison.

The overall rates for each group were not greatly

Aifferent, being higher in the case of the 5th Floor cmployees. THesw.

It iIs a natter of considerable interest to note that an

. . . : '/.l
inverse relationship exists between the number of vears o@/
work and the Trequency of abnormalities. That is to szy,
rien who have worked the longest bave been freer of syvrmiton
then those working less than two years. This finding

R 7 P ‘iv""' .
A increas
egatablishes that the recent Lﬁﬁmma in abnormalities is not

)
oy
ie
[43]
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the result of accumulated injury and exposure, for 1

were the case, the higher rates would be associated with

s

the longer times of service. It 1s ajso annarpnt that

neilla)

this reTatlonthp is wet qpur¢ous-&m§?gresuLt of recent

“

steady increase 1n exposure (except pos"lbly in the 1 -

Lfaru LA (‘“‘v;“ A e
1.9 yr. group) since the l0+vr. group $ae&u&es.the year

195&{‘(Fig. 1) in whioh-the ratesﬂwere’the”highest encountered,

The rate of labor turn-aver has been such that if could
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not Influence the results over the long itime-base studied,

- e 3 - 2 s - P I DRI
rom the Tew ghort-tinme emploryees nrevious to 1940, Lvuwing

. ~ e - el he Mk BN e
-5t study. «t follows, therefore, that
- . T ey 2 A . P4 - 3 . -
g ozre doaling with o bona~Tide nhenomenon in which ermuloyees
4- % Y l NN Ay 3 ' o vy oy e Y + - . -~ +.
w1t vhie L neriod of éxwmosure nanifest the greatest
e i
o I T o —~ v 2o -~ ER R . = YA e ‘ -y R N Fy
Jresacn Trom 1us wotential effects. i#@ IdVZEPT}ﬂQSQ%ﬁquuuue
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Anw clonsest neriod of training in the oopser 1+“0n;
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resullt of chance, desulisry axyvosures lsf Turther borne o

ra
[y

derps without

relation to the number of wvears cf employment. Fuprther

vortive evidence ererges fron Isssectiosof the analvitical

iven in Table 2. DPrior to 1935 or 1936, teafow—
r

brtce. @0

from the men(to
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condition qu;&pver 44ﬁee—vh&4~%%ma~ he niean rm~u1ts for ARk gy
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;«pvuggs.fgin‘neither‘group,dpft“

bﬁorma%iéégs surprisingly weli;é»Several other interesting
uonsiderétions are apparent.éféﬁ:the figuréé in Tabléﬂé.
First, fecal lead excretioejas measured by the amount of
lead found in a single sample Qf fece%)does’ﬁot correlate

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

wol

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

»

1
PraB RN },’\,\A—LA

au&i in view of the Iact that"“ﬁﬁm@@;acaya&«eeﬁEGewmw

J
AAJL?%&(@&AJ h£f4ih{
¢f sporadic bhigh exposur§%r-to the vaoors of T. E L. end

not to dusts. On the other hand the relatively constant
) A ‘ _

rate of fecal excretion in the Fifth Floor men i%Aiﬂwtha%_

4 '
Zroup-assoceretad with a similar relatlvely unlform rate é%f’
abnormalitiei)as would be antlcipate%/ﬂrwmffﬁQMfaeﬁuzhax‘ﬁf

exposure" this group 1s malnly to T@fﬁtﬁntaté‘xeaﬁ*ccm-«

ercalbexcretions reach
values that ere-wsual

Lonifi .
waw

On-the . other..hand. the meen urlnary lead excretion

4

(exnressed 1n terms of concentr tlon) haszbeen 31gn1ficantly

J
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sa%@eeks~*he clinical observations, particularly in the

blender gzroup where there have occurred step-wise increaseﬁAin
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snd 1941, bend-in-hand with the increeses in rates of

,,,,,,, “““‘*\\w ‘_,,/”

abnornality. ) ver he entire Deriod of timad/ owever

S et asanil s
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e

tical results-are-gerarated—ingo-these—ohliained-fron-Lhe

PEMLLL L, QUArLerdy--samnkes —and—-tthose Tl N Es4-at-aramplens ‘}_t

° . -~ 0,4:3:;“; w&s‘_.— o

s
e geenn that the elonoest aorrelstion wi

i A}.l‘l‘f‘c )
,“ PERRSY ! A b v 2y

. . ﬂ e ~ * ~ / J‘.. L. ';}..:,;{f?‘ » + - f
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2 yeord TNy T e

This is to le expected

in wizw of the selection involved, since snecial samples are

in the nmain obtained from cases of suspected Iintoxication or

following known evisodes of exposure. L wouvid appear, however,

P ; a0
- = Bt B e AR «

S Cletae Mwa abde OF SGLeS
3

e . ) ) . 2. . g .
that =, closer correlation would be-ebbased if uniform practices

Diae S anEele

had teen followed regularly throughout the period of study.
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Yy, 1f over the entire seven-year period, seriples Aex

. Qs pried
wopre obtained routinely from sases.fhad~presented an undue

.

number of abnormalities andYthese findings we due to lead

ebgorption, one would expect to encounter a very close

assoclution between the rates of 9bnorma11tv and the magnitude

._,T..

: . oo
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of the lead exposure as measured by the excretion. Failure 7

o o) e ersloling oy o B e ool T st it uiifendy dn Y clonfET

ug_gptaln a closer correlatlonmmgy he. e ;91a¢ggd by Lne .hon-
,"w R Py 3 :;""—;“{ J “"“W m“‘“" a G W JGM fm@&;ﬁ,&

speei-fle-neture—of-tre—abmormitd tie/)anémperhagamﬂgwawdegxee,

ann MI
<

vﬂvﬂ" B the high overall levels of exposure. Sinces we- arﬁﬁdealing Ak=a7

<5 B o : cases of acute unmistakable
- / M Mu ? /42—4‘5 ‘5«/{.;.{,4«4““/

whnich cor nlete

/ bt oo

Pluiblsm we—isbe—eeuy, the onLv/;v1denccAuhd

Liolaewt®e rellance may be rlaced is that obtained from the
o Lo cobrre

a’tw,{_\- e #bdidimeni et
view of this fued udwne obgervatbhor

1

; S
VA2 A rower i} ==
AL 4 umu&rué gu v{
P .y T A 1 - . I N U 0§ o~
Lo TeCLOL SaNDLIes Sewn -row ok R P C R oS Uy LM T S ff‘f}“*}% M"
d GBI s .
. /o - s i
eni st &3 2ot kT g lwtnd /

{
_ / : . .
TS - m SR Ae-bdme, 1Y would seemr desirable to corbis

D

sreater frequency of spob (special) sampling with the routine
recording of several items in the clinical datz. This study
cen be carried out on & few men in each operationzgnwn_being

selected who have had the higher rates of abnormality or the

greatest potential eprsurg}dr both.

(.2)6

On the =as:umption that conditions within the blender had

7N P ey
U

g
\

veeore worse since 1939, the clinical data Q&q}dnal rzed to

KE §

determine which of the observations best ﬁortraved the +trend.

“tlut ,,c/L leels 7

Because of lovwr Lrequenoﬂes and non—related occurrences, it
N .| S N
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These are tabulated iz Table 3, It is evident that hyrotension
i3 the hesi criterion of—She—thypes-sTUITEM since the overall

rates for neroglobin znd ervthrocytss were too low to permit

Aifferentiation. It »uastt oob \;{ he asgumed that
>
trese data would not achieve slanificance as indices were the

3 I L - r- b . - N - T4 2
deteeniaetions o—we rade more frecuently. It is suggested
[P H TNy smey A P SN TS
Jant Lhess ovservallons e nade routinely on the ren selaoctead
o~y P - s 4o 1. F 3 O s+ 0 o .x. . B S » I F
O o sneloL STGWLY, WITH TUA&s lde I hrowing light upon tile

Liscussion
From a2 wractical »oint of view the foregoing results may
be reviewed in the 1light of future demands upor the lead

plants and blender. Close year-to-year correlation between

arcount of drumming and rates of abnormality is not found

a »
sy .‘/(4\‘(

PP SRR O Y

1though observation and experience have~eaegugial¢“as«amlf%ﬁ@é

|3

t

ct

N
s
e
[}

procedure h@wee one of the most hazardous in the rlender.

-

.u»d F Jeetr,
iny relstionship thet cecurred would tend to be obscured by
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slight annual dlfferences ¢n numbers of drums

. AR TIXY, ;ﬁ' %’f"fﬂ-@uf r"{ 'u;. C?;L‘j ("J ”'L(/
necessity of tredtlng the data on a vearly bﬁvisz/\ﬁeéGFQimgiﬁf

ct
=
D

-l

and the

»~

ation in exposure fronm

fluctus onth#to{month wonld not appear

\

:
Lae ,".4;.:..!.[}-

frcm these Tigures and since any,effects would be ncted within
s '

Vg Rex
an even briefer tire interval, 1t wewdd not be anticipated that

correlation on a vearly basis would regssesridy follow, Tor

the same reason neither do the guantities of T.Z.L. produced

abnormalities

wer year relste themselves to tne in =2ny close
feshiion. Tt is sianifican+ nonetheless that sudden increasec

in production of Fluid (such as vhat which occurred in 1334 and
§ ? w
bl Mg

1939) zre ussociated with lnorc:ses in clinical 1;@d&ﬂgb.

Part of the increase in rates of abnormalitiég is undoubtedly
vy
%

. . Keaas” . ,
due tn the =zddition of wen and less well-trained menfigg

large part, however, it is the result of increase In exposure
Yo
since al Infllgnt/of this rfact

i1l men manlfested the effact,

,-v-nvk
TE L
wewmay view with concern any increase in *ewd nroduction,
especially that which involves an increase in the amount of

drumning. The lead hazard has been well controlled over a
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neriod of years, but the increase in edipieed-Lindinge—of—

blender;( in 19%1, the anticipated load for 194?)and the age
"}I-WW[._ it ’
Yt ot e, .

upen—ws—-bhe.necessity.of

of the existing

ioeraecte substantial improvement in the equivnment wf-the

Spiendee 43 soon 4s possible.

th iy T

L. &, Dvans, M. D.

Cetlsiaigluakgbiid e Tiisg,




] i : ! t | i | .
. | { w 1 |
! '
! ]
: : ! {
} s i i '
MY QU W MY g NI TaS I Ya R Al e
oot oy N IV i oozt o
<y O [ (] [N - [ o QO [
® g . - *» - L] a - ) -
ol oy ol oy o ol o] o1 o1
1 1 N ~ i
£l RIS 3 A LI 3
04 ; :
| U0 S
N | s} N ND LN
[N ()] . 3 v ro
=i 43 T2 : l [ : <
«
el X
O s . s
ol - S G
!
o i
4 s i
ES)
I o
< o~ 1
@ = ol
bl B =
{ }
2 !
— [i§
[AY]
MQ — .
o o t ~oed o) o ;
r [ m ° » .. ° -
o @] ilg P 4 -t e~ =4 o
— | 1 ; : ; e
e ) o ! ! Lo
D t: ‘ i3 ! : | -
-1 O i i H \ Lowmt
= o 2] v ; p i N -
> ~3 P _ .
m“ o 5 .w | " m i
_ ~ o . ! ! w |
« 9 o ]
g & | L \y
| ¢ - l.— s 1 - — ‘I‘ — o m—s
m..w e e b w{ w: 4 K
= i j | :
! ] w m w.
! “ : H i
' Ce N : i
P . ' i
M ! A w N m :
P S
| N
N m |
N . i '
, i
R B
] ¢ ° :
; S
! - - ;
__ i ;
m ‘ : i !
! t : ; R v
' : LT , v
i | ! ' i {
: ; 1 t 3 | t
! ! ' A i | .
! ! i : - i _ .
M,, o _ B




Table 2 : .

TLead Zxcretion bf Blender and Fifth Floor Men Y
(Urine - mg./L.; Teces = mg./sﬁmple; Blood - ng./100 ml.)
Blender
Special Samples Quarterly Sampnles All Samples
20T Urine Feces Urine Weces Urine Feces Blood
41 .16 ———— 0.095* o.35a¥ 0.14 0.35 0.050
240 0.15 - 0.12 0.51 0.13 0.51 C.C048
39 0.12 ———- 0.10 0.43 0.11 0.U43 0.042
338 0.13 0.68 0.10 0.30 0.11 0.32 U ===
W37 0.14 0.25 0.10 0.40 0.13 0.8 | —e-e--
i35 0.16 0.33 0.14 Q.64 0.15 0.60 |j ~w—--
35 0.008 0.27 ! 0.10 0.3%9 0.09 0.36 || ~=—mw=
Fifth Floor

41 0.13 ———— 0.07 % o~ 0.10 0.41 0.045
30 0.13 — 0.07 041 0.09 0.42 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 || ==

27 0.14 0.60 0.06 0.4%0 0.09 043 || wmmm-

5 0.18 0.46 0.08 0.36 0.12 0.38 |  -----

5 0.07 0.91 0.08 0.36 0.08 0.43 || meee- )

Ve WAl TIPS
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Table o

Rates of Occurrence of Specific Abnormalities rfor

the Tast Four Years . .-

i Biender Fifth Flocor

Jear § Hyno- 5 o . Eryti. Al Bypo- Hb Bryth. All
b -".')..'._ang - ?O: -~ \‘rcﬁ 2'-:2-0 Abncl'mo tx_nSiOI’l - ?6(;;‘ - 1*1'05 Ifo ’ AbDOl"m-
LS c.oil 1 0.06 0.05 0.555 0.139 .03 0.04 0.357

akg 0,175 1 0,03 €.05 C.34¢8 0.134 .05 0.02 0.305

M

39 b e.lT2 0 o.a7 1 o0.001 0.163 0.175 0.6001 | 0.01 7
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lizan Age Sigma D3

3lender 36,17 + 6,71 + 0,94

7ifth Floor 35.33
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0.56
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