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Plant iir During Production of lLedloy Steel

During the first months of production of Ledloy steel all air

sampling was done with

tration of lead in working enviromments,

)

he intention of measuring only peaks of concen-

Samples were accordingly

rollected as close as possible to the origin of lead fumes and in the

thickost parts of visible fuwme drift. Sampling perioeds wrere intei-

tionally restricted to avoid the effect of dilution by air not heavily

contoaninated,

a3ir

Concentrations of

sanpled are shovm in the tables

Viherever possible the sampling time and

Table I

Le&d in Open

thoe volume of

vinieh follow,

Hearth shop

—

Minutes e L
inte Dept. Sampling Fosition Somple “?'”"Alr NS'F%
Collected Sampled 1018
12/22/57| Open learth | Pouring Platforn not recorded}not recorded} 10,24
-
1// G /38 n n n f it 1 i it 17.56
1/ 6 /3 " " Fume drift, across pit{ " b L i 21.19
3/ ) /3 1 n 1 n i " 24, 11.88 40,96
" " " B 11 6.8 52.26

~.'t/ 1 /38 11 1

tany other samples were

during the Torepgoing months,

concentrations discovered.
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The figures shown represent the masimum

‘eats were mude

collected in the Open Hearth shops

~t e rate of one per



turn of vork, on scatterea turns throughout a given month. The total
exnosure proved to be insulficient to produce clinically discoverable
er~ses of lead absorp‘cion :;hmong; worlanen.

In April, 1938 a mechanical exhaust system vwos devised to
remove Mume from the tops of ingot moulds during the addition of lead
tc noulten steel. The device was at once effective in removing most of
the fume ,and as time went oavit WaS gradﬁally perfected. The point of
naximum concentration of fume shifted from the Cpen liearth pit to the
nouring platferm where lead ndditions are made.

Table E

Concentrations of Lead at Open Hearth Pouring Stand,

Exhaust System in Use

» “Minutes v ae .
Date Dept. Sampling Position ‘, Sample G‘:'I'ti‘*zr Mgo Fb
: Collected |- °&MP-®
Breathing zone of
4 /26/38!0pen Hearth:men most exposed, i 20 12,40
pouring platform )
-
5 /10/38] " " " '5 23 14,26
‘!V 3
5 /20/38] " o o n 15 7.95 16.95
6/22 /38y " " " " 21 11,13
8/10 /38| * " " " 10 5430
10/27/38¢ * " " " not recorded 10.07




Two attempts have been made to measure the cxpoosure

01l turn of werl:

on the pouring

platfo M.

el

LOY @

Averose lead concentrations

in the odir during each hour of a turn are showm on the next two tables.

ne heat of Ledleov steel wos made during the eight hour turn roepresented
W oenenr set of tests. The sample taken during the pour is indicated in

sach fable by exn csterislk.

Table IIIX

Sample Ho.
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Cpen liearth Pouring Stand 1/18/39%%

Pb/10MH%
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278

. 219

.2

P
©

Lvera

43

Sample No.,
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10:23

11:2
12:2
1:3

Table IV

Time of Samplin

e

3 A.ite to 11:23
5 A.tie to 12:25
7 P.tle to 1:26
1 P,li, to 2:31
4 P.ii. to 3:0

8 P.iv. to 4:38
1 P.ii. to 5:41
5 P.:% to 6:45

Cpen Mearth Pouring Stand 1/27/39%*

Pb/1015

«208
+54:3
«773
«6062
«832
.187
434
.095

Average
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Time of Sampling

Akl to 10:44
Aalls to 11:19
AJH. to 12:14
P.il. to 1:24
P.iie to 2:19

oM. to 3:12
P.lle to 4:04
Pole to 4:57

Stcel poured while sample wis collceted.
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Eight coensecutive samples, cach collected for onc hour,
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In each set of samples the apparatus was kept at one place on
the pouring stond, It is realized thot no method of air sampling can
exactly measure the exposure of all the members of a work crow., It is
belisved, however, that studies such as are illustrated zbove present

a more accurate estimate of the true hazard than do grab samples of

Ingots arc rolled (or_bloomed) into slabs or billets iz a
Biooming mill., In the case of Ledloy steel most ingots rolled at this
plant have been routed through the 36" Blooming Mill. Before being
rolled ingots are rcheated for verying periods of time, usually 6 hours
or over, in sociking pits. In order to save heating costs the ingots
cre charged into soaking pits as soon as possible alter being stripped

o their moulds, viiile the ingots are siill red hot. t so happens

"

that Humber One Open Hearth 8hop, o battery of soalding nits, and the
36" Blooming 711l are all in one large building without any intervening

walls. Deterninctions of lead in air at the soalding pits were made for

table, Barple no. 3

eight consecutive houvrs, as showa on the follow
wns taken during the hour a heat of Ledloy steel was being poured at
the Open Hearth sténd 150 feet avray . The same heat was charged into
the soaking pits some time later, during the time sample no., 6 was

being collected,
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Table V

Concentration of Lead at 36" Mill Soaking Pits

Eight Consecutive Samples, Each liade For One Hour

Sample No. - Pb/10M3 Sampling Time
1 159 9:44 AJH. to 10:34 il
2 $292 10:30 AWM. to 11:27 A.M,
3% .294 11:31 AJM. to 12:25 P.M.
4 677 12:27 PoM. to 1:30 P.il
5 395 1:32 P.M. to 2:25 P.M.
ok .716 2:30 P.M. to 3:19 P.M.
7 .116 3:21 P.M. to 4:11 P.ifL
g8 0219 4:13 P.M. to 5:03 P.i

Lverage + 358

* Lead being added to steel at the Open Hearth pouring stand,
** Same heat being'charged into‘pits during samples Ho. 6 and Nos 7.

A similar series of samples collected 10 days previously
showed an average concentration for an eight hour turn, during which
a heat was poured at the Open Hearth Stand and later charged into the
Soaking Pits, of 0,397 mg. of lead per 10 cubic meters of air,

It is recognized that hot rolling of Ledloybsteel is associ-
ated with the liberation of lead fume., As was stated above, most of
the ingots have been rolled at the 36" Blooming Will. The mill building
is an old one, and is hemmed in by adjoining structures., Its natural
ventillation is considerably'léss than is customaridy found in Biooming
millse With the exception of the last two items in the following table
(no. VI) the samples were all collected in the 36" Dlooming 1dill. All
determinations shown were made from grabﬁsamples collected at expected

peaks of concentration. There was usually o serics of determinations :

RE 00813304



made for the 36" Blooming 111l on a given day. The results listed in
the table represent the highest values found in each series,

Table VI

Concentrations of Lead at Locations in 35" Dlooming Iillx
. o

~Tinutes ~ ]
Date Dept. Sampling Position Sample CE'Ft'Alr Mg.ﬁg
Collected | Sampled 10M
3/29/38 | 36™ 1111 Roller's Pulpit 35 21.7 20.63
4 /1/38 " " " 23 14,2 2483
" B lietellurgists!? Stand‘ 2 17,3 6,71
4 /3/38 " Hotor Room 23 14.6 4,94
4 /6/38 " Roller's Pulpit 28 17.4 5,30
4/12/58 v letallurgists' Stand 21 13.0 12,71
4/20/38 " Shears 30 18.6 ' 1.41
IL/Q/SS "] Metallurgists' Stand | Not recorded - 27.58 8,83
1 /17/39| 40" 11 Rollerts Pulpit K W 5749 0.80
" ¢ Hetallurgists? Stand { " " 38.2 0.42

* The last two items represent samples collected in the 40" Blooming Mill.
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The last two items in the foregoing tables show concentrations
during rolling of Ledloy steel at the 40" Blooming ifill., HNatural venti-
lation at that place is of the quantity one would expect to find in a
blooming mill of ordinary construction and free of too close approximation
to other buildings.

The method of determining the average exposure for a work day
by sampling continuousiy for eight hours was used at the roller!s pulpit
and at metallurgists! stand. 7There are two sceries of tests for each
place in the 38" Blooming Mill, They are summarized below., The last
colwm in the table shows the average lead content of all samples
collected during eight consecutive hours, expressed in terms of milli-
grams of lead per 10 cubic meters.,

Table VII

e et Attt Byttt

Concentrations of Lead at Locations in 36" Blooming #ill
(Average DExposure for a TFull Turn of Work as Determincd by Eight Consecu-
tive Samples, Zach Made for One Hour*)

Hour in Hour in
Date Location | which steel {which sample Gi, s Pb/10M3 Average

was rolled {was collected |Hiprhest ] Lowest
Fifth 5
1/31/39 | Roller!s and Seventh 6.35
Pulpit Seventh First ol2 1,39
Seventh 5.6
2/2/39 | Rollerts | Seventh oven °-68
Pulpit Third 0 1,06
lMetal- Fifth .
1/31/39 | lurgists!|  and Fifth 1,45
Stand Seventh Eighth 03 | 455
leta l= '
2/2/39 | lurgists!| Seventh Seventh 2.91
Stand Second T - W02 o778

It would appear that the practise of limiting the rolling of
Ledloy steel in the 36" Blooming lill to one hcat per day simultaneously

limits exposure of workers to a safe total intake of lead per turn. As
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o matter of fact the averagé rate of production of +the nnterial has
been considernbly less than one heat per turn, Rather closc clinical
observation of the exposed men has toc date revealed no case of lead
absorption in any stage. It seems likely, however, that if production
schedules cre stepped up much beyond the rats of one heat por turn it
will be necessary either to bloom Ledloy éteel at the 40" Mill or devise
an exhaust system for the 36" Mill,

The billets produced at the Blooming 1ills are rolled %o
shipping sizes ot either the 10" or 14" ilerchant iiills. Only a fow
determinaetions are available for the exposure at the latter places.
Beth merchant mill Buildings are very large and iave cxcellent natural
ventillations PFor the most part men work at controls some distance
away from hot stecl. IHaximum concentrations discovered to date are
shovm below,

Table VIIT

Sty st

Concentrations of Lead at Locations in I‘erchant iiills

iiinutes . .
Date | Dept. Sempling Position Samplo C‘S*'FtiA” "I%‘f;?,
Collocted | Sompled oF
Discharge Door Reheating l'cce. 58 37,20 Q.71
8/9/38 14" 1ill [ Platform FL ond 32 rolls 60 37.20 1.78
Finishing rolls U 37 22,94 3418
8/26/38 10" :\\'zill 5 f'to aWEly from I'Oll ’ 30 11.13 5.5
: Discharge end reheating fce. 29 15.37 2,12
The men considered to hove most exposure in the two merchant
mills have been seen regularly in the medical department. Their blood
smears, histories, and physical appecarances have falled to show any
indication of lead absorption. &
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