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L% PN
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volume of

months of production of Ledlov steel 2ll air

intention of measuring only peaks of concen=

¥Minutes o o

Date Depte. Sempling Fosition Somple Q?'ﬂt'Alr ug.fb

‘ i Collected Sampled 10t

12/22/57| Open lisarth | Pouring Platform not recordedjnot recordedfl10,24
/6 fzs] v n X X L i n 17.66
1/ 6 /38 " " Pume drift, across piti " " " o 21.19
3/ 2 /3 " " wooom u " 24 11.68 40496
4/ 1 /sl v " meoow oo 11 6.8 52.26

during the Toregoing months. The {igures showm represent the maximum

concentrations discovered, Ilieats wvere o
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Many other samples were collected in the Open Hearth shops

3500

m
i

de nt bie rate of one per



turn of work, on scatbtered turas throughout a given month. The total
exmosure proved to bo insuliicient to produce clinically discoverable
erses of lead absorytion émnng'worhmen.

In April, 1938 a mechanical exhaust system vos devised to
renove fume from the tops of ingot moulds during the addition of lead
te noulten steel. The device was at once effective in removing most of
the fume ,and as time went onvit wa.s gradﬁally perfected. The point of
naximum concentration of fume shifted from the Open Jiearth pit to the
nouring platform where lead ndditions are made.

Table_££

Concentrations of Lead at Open Hearth Pouring Stand
of Load at O 8 ,

Exhaust System in Use

) “rMinutes e hg »
Date Dept., Sampling Position ! Sample CE'Etingr M%éig
) Collected |- w&MP=e L
Breathing zone of
4 /26/3810pen Hearth:men most exposed, i 20 12,40 5453
pouring platform ;
1
5 /10/38] " " " o | 23 14,26 3,53
; .
5 f20/38] " v} o n 15 7,95 16.95
6/22 /38| " " ; " 21 11,13 1.41
8/10 /38] ™ " " " 10 5430 3.88
e
10/27/38} * " " " not recorded 10.07 3453




Two atbempts have been made to measure the exposure for a
P0ell turn of werlt on the pouring platform. Avernse lead concentrations
in the oir during each hour of a turn are shown on the next two tables.

Mne neat of Ledley steel was made during the eight hour turn represented

W encn set of tests. The sample taken during the pour is indicated in
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Table III

Cpen liearth Pouring Stand L/l&/SQ**

Sanple io. Pb /105~ Time of Sampling
233 10:23 4.0 to 11:23 Al

to 12:25 P.ii,
to 1: 26 .“.H-
to 2:31 F

.328 11:25
547 12:27
W 123 1:31

(D'\'ICDO:ID-P-C,\!!\)}"

17ele

% 1,458 2:34 to 3:34 Y.
060 $:38 to 4:38 P.ii.

278 A4l to 5:41 P.il

. 219 5:45 to 6:45 Poiis

Lverage 43

Table IV

Cpen Tearth Fouring Stand 1/27/39**
Sample No. Pb/1015 Time of Sampling

{4y to 10:44 Aliis
I+ to 11:19 A.M,
1. to 12:14 Pl
e To 1:24 Pelle
to 2:19 P.l.L
+Me to 3:12 P.ide
to 4:04 P.U
to 4:57 P,

208
+ 543
« 773
662
«B32
.187
434
.095

*
=
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Average o424 :

*  Stceel poured while sample was collcectede.

¥k Fight consecutive 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 stend, It is realized thot no method of air sampling can
exactly measure the cxposure of all the.members of a work crew. It is
belisved, however, that studies such as are illustrated cbove present

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

Ingots arc rolled (or'bloomed) into slabs or billets in a
Biooming mill, In the case of Ledloy steel most iagots rolled at this
plant have becn routed through the 368" Blooming ¥Mills Before being
rolled ingots zre rcheated for varying periods of time, usually 6 hours
or over, in socking pits. In order to save heating costs the ingots
sre charged into soaking pits as soon as possible alfter being stripped
»f their moulds, vhile the ingots are still red hot. It so happens
that Number One Open Hearth 8hov, a battery of soalzing pits, and the
36" 3Blooming ::ill are all in one large bullding without any intervening
walls. Determinations of lead in air at the soalking pits were nade for
eight consecutive hours, as shown on the following table, Sample nos 3
was taken during the hour a heat of Ledloy steel was being poured at
the Open Hearth stand 150 feet away The same heat was charged into

the soaking pits some time later, during the time sample no., 6 was

being collected,

KE 0013903




Table V

Concentration of Lead at 36" }Mill Soaking Pits

Eight Consecutive Samples, Each lMade For One Hour

Sample No. - Pb/10M3 Sampling Time
1 0159 9:44 A»:l‘fia to 10:34 i.;.I":‘Io
2 i292 - 10:30 AW, to 11:27 A.M,
3% .294 11:31 AJM. to 12:25 P.M.
4 677 12:27 PuM. to 1:30 P.il.
5 395 1:32 P.M. to 2:25 P.l.
g** .716 2:30 P.M. to 3:19 P.M.
7 .116 3:21 P.M. to 4:11 P.i.
8 219 4:13 P.M. to 5:03 P.le

Lverage « 558

* Lead being added to steel at the Open Iearth pouring stand,
** Same heat being4charged into‘pits during samples Ho. 6 and Ho. 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. &s was stated above, most of
the ingots have been rolled at the 36" Blooming Mill; 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
mills, With the exception of the last two items in the following table
(nos VI) the samples were all collected in the 36" Dlooming }Mill. All
determinations shown were made from grabﬁsamples collected at expected

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

<D
Lo
P ]
Lo
S |
-
—n

KE




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

Table VI

Concentrations of Lead at Loeations in 33" Dlooming Ifill*
. <

Minutes . At

Date Dept. Sampling Position Sample Cu.Ft.Alr | Ng.Fb
Sampled 1013

Collected ©amp -

3/29/38 | 36" 11ll Roller's Pulpit 35 21.7 20.63
4 /1/38 " " " 23 14,2 2.83
" B lietallurgistst 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
4/12/38 v lletallurgists' Stond 21 13,0 12.71
4/20/38 " Shears 30 18.6 Sl
11/9/38 " | tetallurgists' Stand | Not recorded ~ 27.56 8483
1 /17/39] 40" i1l Rollerts Pulpit " ‘" 37,9 0,80
" o Hetallurgists?! Stand { " " 38.2 0.,42

* The last two items represent samples collected in the 40" Blooming Mill,
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during rolling of Ledloy steel at the 40" Blooming iill,

-7-

The last two items in the foregoing tables show concentrations

Natural venti-

lation at that place is of the quantity one would expect to find in a

blooming mill of ordinary construction and free of toc close approximation

to other buildings.

The method of determining the a#erage exposure for a work day

by sampling continuously for eight hours was used at the roller!s pulpit

and at metallurgists!

place in the 36" Blooming Mill,

stand.

There are two scries cf tests for each

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 VIL

L el et

Concentrations of Lead at Locations in 36" Blooming #ill

(Average Exposure for a TFull Turn of Work as Determined by Eight Consecu~
tive Samples, Zach Made for One Hour#)

Hour in

Hour in
Date Location | which steel |which sample MGil, s Pb/10M5 Average
was rolled {was collected [Hiprhest | Lowest
I'ifth Q
1/31/39 | Rollerts and Seventh 6.35
Pulpit Seventh First W12 1.39
Seventh o
2/2/39 | Rollerts | Seventh oven °-68
Pulpit Third 0" 1.06
Hetal= Fifth .
1/31/39 | lurgists!|  and Fifth 1e45
Stand Seventh Eighth .03 | - .45BB
HMetal= '
2/2/39 | lurgists!| Seventh Seventh 291
Stand Second T .02 .778

It would appear that the practise of limiting the rolling of

Ledloy steel in the 36" Blooming Mill to one hecat per day simultaneously

limits exposure of workers to a safe total intake of lead per turn. As

B e

* Only the highest, lowest, and average values are shown for ceach series.
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a matter of fact the averagé rate of production of the wmrterial has
been considernbly less thaﬁ one heat per turn. Rather closc clinical
observation of the coxposed men has to date revealed no case of lead
absorption in any stage. It seems likely, however, that if production
schedules cre stepped up much beyond thie ratc of one heat per turn it
will be necessary either to bloom Ledloy.steel at the 40" Mill or devise
an exhaust system for the 36" Mill.

The billets produced at the Blooming 1ills are rolled to
shipping sizes ot either the 10" or 14" ilerchant 1iillse Only a fow
deternminetions are avallable for the exposure at +the lattor places.
Both merchant mill buildings are vory large and nave excellent natural
ventilloation. VFor the most part men work at controls some distaonce
away from hot stecl. IHoximum concentrations discovered to date are
shovm below.

Table VIIT

Concentrations of Lead at Locations in ‘‘erchant iills

itinutes . -

Date Dept. Sampling Position Sample CuiFtehir Mg.fg

_ Collooted Sampled 10M

Discharge Door Reheating I'cc. 58 37,20 0.71

8/9/38 14" 1ill | Platform #1 and 32 rolis 60 37.20 1.78
Finishing rolls 37 22,94 3.18

8/26/38 |10" 1ill 5 ft. away from roll 30 11.13 5.3

: Discharge end reheating fce. 29 15,37 2.12

The men considered to hove most cxposure in the two merchant
mills have been seen regularly in the medical department. Their blood
smears, histories, and physical appcarances have falled to show any

indication of lead absorption.
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