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SECTION 1 

INTRODUCTION 

Public hearings on the proposed standard for inorganic lead 

exposure were held in March, April, and May, 1977. Testimony 

presented at these hearings reported health effects of lead 

exposure, the technical feasibility of controlling lead exposure 

in several industries, costs of compliance, and other related 
topics. The purpose of this review is to identify and evaluate 

the testimony presented which related to control technology in 

the nonferrous metals industry. No evaluation will be made in 
this document, either of the data relating to other industries 

or of the actual health effects associated with various levels of 

exposure to inorganic lead. 

Several thousand pages of testimony were presented concerning inor­

ganic lead control technology and personal exposure data in the non­

ferrous metals industry. The greatest impact of the new standard 

.. ,_will be on the secondary lead and battery manufacturing industries, 
especially the smaller companies. The majority of the testimony 

presented by these companies was based on reports prepared by 

several private consultants, most notably Industrial Health 

Engineering Associates (IHEA) and Charles River Associates (CRA). 

Two significant reports dealing with control technology were 

presented by OSHA. These were the Preliminary Economic Impact 

Statement prepared by John Short and Associates and the Economic 
Impact Analysis (EIA) prepared by D.B. Associates, Inc. (DBA). 

Both of these studies addressed the tec~Lological feasibility, cost 

of compliance and economic impact of the proposed lead standard 

for several industries, including primary and secondary lead smelt-

ing and battery manufacturing. 



In the following sections, the major issues and conclusions 

resulting from the testimony presented are summarized. In ad­

dition, reviews of each major exhibit related to control tech­

nology or personal exposure data are included. This review of 

the testimony presented at public hearings on inorganic lead 

was designed to meet the needs of the "Control Technology Assess­

ment" being performed for the Division of Physical Science and 

Engineering of NIOSH in Cincinnati. It is not a comprehensive 

review of all the testimony nor is it intended for use as a 

health effects document. 
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SECTION 2 

CONCLUSIONS 

The testimony presented at the 1977 public hearings on exposure 

to inorganic lead failed to answer many questions concerning 

control technology. Most of the smelters affected are not pre­

sently equipped to comply with the proposed 100 ~g/m3 standard 

on an eight hour, time weighted average (TWA) basis. Few smelters 

if any, have been able to consistently meet the present 200 ~g/m3 

standard. Also, applicable engineering controls which will meet 

the proposed standard are not available for many of the problem 

areas in the primary and secondary lead industries. 

From the information presented in the public hearing testimony, 

it appears that a combination of engineering and administrative 

controls, personal protective equipment, work practices, mainte­

nance and housekeeping is required to meet the proposed standard 

for exposure to inorganic lead. In addition, the following con-

._. clusions can be drawn: 

1) Effectiveness has not been demonstrated for 

the controls suggested by OSHA to meet the 

proposed lead standard in several major areas 

of primary and secondary lead smelters. 

These controls are 1i~ted under ENGINEERING 

CONTROLS. 

2) According to industry spokesman, feasibility 

greatly depends on the cost of the controls. 
In many cases, the cost of controls is pro­

hibitive, especially for smaller companies. 

- The costs of administrative controls were 
not extensively explored by either OSHA or 

industry studies. 
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- Housekeeping costs may have been under­

estimated because they did not include an 

extensive initial cleanup effort which 
would be required to meet the proposed 

standard. 

3) A large variety of ventilation, isolation, 

hooding, or enclosure techniques are possible 

for controlling and minimizing inorganic lead 

exposure. However, no data was presented by 
OSHA which demonstrated that engineering 

controls could be used to meet the proposed 

standard in all areas of the nonferrous smelting 

industry. 

These conclusions are discussed in more detail in the following 

sections. 

CONTROL COSTS 

A control cannot be judged feasible if its costs is prohibitively 

high, especially if there is no guarantee of its effectiveness. 

Cost of compliance estimates for the United States primary smelters 

are summarized in Table 2-1, while cost estimates for several 
secondary smelters are given in Xable2-2, None of the cost 
estimates assume that engineering controls alone will effectively 

meet the proposed standard. 

The control schemes currently in use, such as general ventilation 
and local exhausting, have not been proven effective for meeting 

the proposed standard, or, in many cases, the existing standard. 

The cost of compliance estimates for most smelters presented in 

the testimony were for installation of the best available control 
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technology. However, there are many areas in both primary and 

secondarj smelters where these controls will not be sufficient 

to meet the proposed standard. These areas include scrap battery 
crushing by hand, scrap handling, and slag handling. If new 

controls must be developed in order to satisfy the proposed 

standard, ,the cost of compliance may be much higher than the 

estimates presented in the hearings. In this case, several of 

the smaller secondary smelters and one or two of the primary 

smelters might be forced to shut down. 

Table 2-1. Summary of compliance costs estimated for 
the U.S. primary lead industry (100 llg/m3 

standard). 

Hearing Cost (10 6 $) 
Source Exhibit - Year Site Capital Annual 

CRA 127 1977 ASARCO 

East Helena 5.5 1.4 
E1 Paso 4.8 1.3 
Omaha 4.2 1.1 
Glover 4.8 1.1 

St. Joe 10.6 3.1 

Bunker Hill 9.2 2.7 

Amax 8.1 2.6 

DBA 26 1977 ASARCO 

East Helena 5.9 1.4 
E1 Paso 5.2 2.1 
Omaha 4.5 1.2 
Glover 5.2 1.1 

St. Joe 7.5 2.2 

Bunker Hill 18.4 2.7 

Amax 9.5 1.8 

-5-



One of the few costs which pertained to housekeeping was for 

vacuum systems. No estimates for an extensive intial clean-up 

effort were included in the costs of compliance. 

Plant 

1 

2 

3 

4 

5 

6 

7 

8 

Table 2-2. Summary of compliance costs estimated for 
the U.S. secondary lead industry (100 ~g/m3 
standard). 

Capacity Cost (M$) Annual Cost Per Ton 
(M Short Tons) Capital Annual of Lead Produced (Cents) 

16.2 853 512 3.06 

16.2 2000 246 2.65 

37 5800 580 3.08 

10 695 195 2.33 

75 1822 500 0.80 

40 701 

18 2009 447 3.25 

18 1454 388 2.63 

Source: Exhibit 138-D, 1977 OSHA Hearing on Inorganic Lead 

ENGINEERING CONTROLS 

The major engineering controls identified in the public hearing 

testimony were: local exhaust ventilation for major pieces of 

equipment, general dilution ventilation for fugitive type emissions, 

enclosure of conveyers for transferring materials and some other 
major equipment, and vacuum systems for "housekeeping". For some 
operations, such maintenance of furnaces, few engineering con-

trols were suggested for areas where the present state-of-the-art 

cannot meet either the existing or porposed standard for airborne 

lead. 
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Specific engineering controls which were suggested in the OSHA 

Economic Impact Analysis (EIA) study include covers, hoods, and 

exhaust systems for belts and materials handling systems, enclosure 

and exhaust for the sinter machine area. Local exhaust and dilution 

ventilation for refinery and reverberatory operations, and filtered 

air conditioning for operator stations, crane cabs and heavy 
equipment operator cabs. The EIA admits that the implementation 

of these engineering controls may not meet the proposed standard. 

Engineering controls proposed in studies prepared either by or for 

the lead industry were similar to the OSHA suggestions. In addition 

to local and general dilution ventilation both vacuum cleaning 

and pneumatic dust conveying-systems were suggested for secondary 

lead smelters by the IHEA study. 
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SECTION 3 

DISCUSSION OF SELECTED EXHIBITS 

The exhibits discussed in this section relate to engineering 

controls in the primary and secondary lead industries. A 

complete listing of the exhibits available from the OSHA Tech­

nical Data Center is provided in Section 4 of this document. 

Copies of particular exhibits may be obtained by w-Liting: 

OSHA Technical Data Center 

u-. S. Department of Labor - OSHA 

200 Constitution Avenue, N.W. 

Washington, D.C. 20210 

EXHIBITS FROM 1977 HEARINGS 

No. 22 - "Preliminary Technological Feasibility, 

Cost of Compliance and Economic Impact 

Analysis of the Proposed OSHA Standard 

for Lead." Prepared by John Short & 

Associates, Inc., under contract to the 

U. S. Department of Labor, OSHA. 

This preliminary Economic Impact Analysis covers 46 target 
industries including the primary and secondary nonferrous metals 

industries. This report discusses the emission sources, exist­

ing control and manpower, cost of compliance, probability of 

compliance, and impact on the industry due to the proposed 

standard. Cost of compliance estimates given are for the entire 

smelting industry and are not control specific. Additional man­

power needs are also estimated. General and local exhaust 

ventilation, process isolation/enclosure, maintenance, and house­

keeping are the major controls considered. No details on these 

controls are given. 
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No. 26 - "Technical Feasibility, Cost of Compliance 

and Economic Impact Assessment of the 

Proposed Standard for Lead for Selected 

Industries." Prepared by D.B. Associates, 

Inc. for the U.S. Department of Labor, OSHA. 

This study supplements the preceding study by concentrating on 

a select group of industries, including the primary and secondary 

lead smelting industries. In this. report, the major operations 
and locations in the smelting plants, which have a potential for 

lead exposure, are discussed. In addition, technologically 

feasible and retrofittable engineering controls for these oper­

ations and locations are suggested. The compliance cost estimates 

for the United States primary lead smelters are borken down by 

compliance item. These items include air and medical monitoring, 
engineering controls, work practices, maintenance, and house­
keeping. These costs are summarized in Table 3-1. Specific 

engineering controls for each major emission source include: 

-covering, hooding, and exhausting of belts and materials handl­
ing systems, enclosure and exhausting of sinter machines, local 

exhaust systems and dilution ventilation for reverberatory furnace 
operations, and filtered air conditioning for operator stations, 

offices and crane cabs. 

No. 65A - Statement of David J. Burton en behalf 
of OSHA. 

In this statement, Mr. Burton describes the history of the OSHA 

economic impact study for the proposed standard for lead. Mr. 

Burton describes the approach which he and other members of the 

DBA staff used to determine the costs of compliance figures for 

various industries. Included with his statement is an appendix 

to the OSHA Report which describes the methodology for engineer­
ing cost estimates used by DBA. This appendix has been reprinted 
in Section 5. 
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No. 104 - Statement of Melvin W. First on behalf 

of OSHA. 

In his statement, Dr. First supports the proposed new lead 

standard. He feels that conventional engineering controls such 

as vacuum sweeping systems, pneumatic or mechanical materials 
conveying, exhaust ventilation, and isolation/enclosure can be 

effective in meeting the standard and that the reliance on 

personal, protective equipment and workers' rotation should be 

reserved for certain maintenance operations and emerg"ency situa­

tions. He also believes strongly in the reliance on lead-in-air 
monitoring as opposed to blood lead monitoring for determination 

of worker exposure. Dr. First emphasizes the critical importance 

of worker-management cooperation for effective health protection. 

No. 127 - "Economic Impact of Proposed OSHA 
Lead Standards." Prepared by 

Charles River Associates for the 

Lead Industries Association. 

In this report, the economic impacts of the proposed regulation 
on the primary and secondary lead industries and the battery 

industry are addressed. This study presents an in-depth analysis 

of the primary industry by smelter. Included in this analysis 
are descriptions of the technology used in smelting and refining 

lead, production figures for all the smelters and associated 

mines, a discussion of the integration of the producers, employ­

ment, and the financial position of the companies. In addition, 
detailed costs of compliance are given and are-divided into these 
major components: capital costs, annual charge to capital reflect­

ing interest and depreciation, operating costs including power and 

labor, air monitoring and medical monitoring costs, and admin­

istrative costs including record keeping, respirator program, 
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and lost production time. Tables 3-2 and 3-3 summarize the 

important costs, both short run and long run associated with 

compliance. 

The capital and operating costs were provided by the companies 
themselves. It is emphasized that these costs represent "best 

attainable" control technology which will not meet the proposed 

standard in some areas of the plants. If technology must be 

~eveloped to control these areas to the proposed, 100 ~g/m3 air­

lead standard, the actual costs may be greater than those shown 

in Tables 3-2 and 3-3. No details of these engineering controls 

are given in this report. 

The secondary lead smelting industry is given a rather cursory 

treatment in this report. Cost of compliance estimates were ob­

tained from conversations with plant operators, studies performed 

by Industrial Health Engineering Associates and db Associates, 

and from the OSHA Economic Impact Statement: Inorganic Lead. 

_Y~ry little background information is included on the secondary 

industry. The final part of this report covers the battery 

industry. A detailed analysis of this industry, cost of compliance, 

and economic impacts of compliance are addressed. 

No. l38-D - "Final Report; Engineering Cost and 

Feasibility Study, Proposed OSHA Lead 

Standard, Secondary Smelters, for Lead 

Industries Association. II Prepared by 

Industrial Health Engineering Associates. 

This report investigates the technical feasibility and costs 

required to achieve the proposed lead-in-air standard of 100 

~g/m3 in secondary lead smelters. The study includes the oper­

ating and maintenance costs of the engineering controls, but 

does not address the cost of record keeping, medical examinations, 

etc. 

-12-



I·
' 

t-
' 

LV
 

1 

E
xp

os
ed

 
. 

[
m
l
!
l
Q
~
n
~
 

AS
AR

CO
 

(8
37

) 

L
 

H
el

en
a 

(2
25

) 

EI
 

P
II

S
O

 
(2

25
) 

O
rn

IIh
ll 

(2
42

) 

G
lo

ve
r 

(J
 4

5)
 

s
t.

 
Jo

e 
(6

29
) 

B
un

ke
r 

m
il

 
(4

50
) 

A
m

lU
( 

(0
0

) 

To
 ti

l I
 

(2
21

6)
 

T
ab

le
 

3
-2

. 
L

on
g-

R
un

 
In

c
re

m
e
n

ta
l 

A
n

n
u

al
 

C
o

st
s 

fo
r 

P
ri

m
ar

y
 L

ea
d

 
P

ro
d

u
ce

rs
 
in

 C
om

pl
yi

ng
 w

it
h

 
th

e
 P

ro
p

o
se

d
 

O
SH

A
 
A

ir
-

L
ea

d 
S

ta
n

d
a
rd

s 

T
o

ta
l 

A
nn

ua
l 

A
ir

 
A

dm
ln

f-
C

ap
it

al
 

C
ha

rg
e 

to
 

O
p

er
at

in
g

 
M

o
n

it
o

ri
n

g
 

M
ed

ic
al

 
st

ra
tl

o
n

 
C

os
tis

 
C

ll
p

it
al

 
C

o
st

s 
C

o
st

s 
C

o
st

s 
C

o
st

s 
R

ef
in

er
y

 
(H

tJ
ll

1o
ns

 
(M

il 
1

I0
n

s 
(M

il
li

o
n

s 
(M

il
li

o
n

s 
(M

il
li

o
n

s 
(M

il
li

o
n

s 
C

ap
ac

tt
y

 
o

f 
Ja

n
u

ar
y

 
o

f 
Ja

n
u

ar
y

 
o

f 
Ja

n
u

ar
y

 
o

f 
Ja

n
u

ar
y

 
o

f 
Ja

n
u

ar
y

 
o

f 
Ja

n
u

ar
y

 
(S

h
o

rt
 

19
16

 
19

16
 

19
76

 
19

76
 

19
76

 
19

76
 

T
on

s)
 

D
o

H
ar

s)
 

D
o

ll
ar

s)
 

p
O

ll
ar

s}
 

D
ol

 J
ar

s)
 

D
o

ll
ar

s)
 

D
ol

 J
ar

s}
 

29
0,

00
0 

19
.2

47
 

2
.9

9
9

 
.7

46
 

.0
49

 
.o

no
 

.9
46

 

S
m

ol
te

r 
5.

49
9 

.0
5'

1 
.2

21
 

.0
13

 
.0

21
 

.2
72

 

Sm
el

 f
er

 
4.

82
8 

.7
52

 
.1

04
 

.0
13

 
.0

21
 

.2
80

 

18
0,

00
0 

4.
15

3 
.6

47
 

.1
42

 
.0

14
 

.0
24

 
.2

45
 

11
0,

00
0 

4.
16

7 
.1

43
 

.1
99

 
.0

09
 

.0
14

 
.1

51
 

22
5.

00
0 

10
.6

21
 

1.
65

6 
1.

06
3 

.0
36

 
.0

34
 

.2
62

 

14
0,

00
0 

9.
23

6 
1.

43
9 

1.
11

8 
.0

18
 

.0
33

 
.0

64
 

14
0,

00
0 

B
.1

44
 

1.
26

9 
1.

12
3 

.0
12

 
.0

20
 

.2
10

 

19
5,

00
0 

47
.2

54
 

7
.3

6
3

 
4

.0
5

0
 

.1
1

5
 

.1
67

 
1.

50
4 

T
o

ta
l 

In
cr

ea
se

 
A

nn
ua

l 
In

 C
os

t 
C

o
st

s 
o

f 
P

ro
-

(M
il

li
o

n
s 

d
u

ct
lo

n
 

In
cr

ea
se

d 
o

f 
Ja

n
u

ar
y

 
o

f 
le

ad
*

 
C

os
t 

P
er

 
19

76
 

(C
o

st
s 

E
m

pl
oy

ee
 

D
o

ll
ar

s}
 

P
er

 P
ou

nd
} 

( l
Jo

 1
l!

!:
:l

i 

4.
£1

22
 

.6
3

 
57

61
 

1.
34

8 
61

51
 

1
.2

5
0

 
55

56
 

1.
07

2 
1.

03
 

44
30

 

1.
11

6 
.5

1 
16

97
 

3.
01

1 
.6

8 
48

82
 

2.
67

2 
.9

5 
59

38
 

2.
63

4 
.9

4 
01

80
 

13
.1

99
 

.8
3 

59
56

 

N
o

te
: 

In
c
re

m
e
n

ta
l 

c
o

st
s 

a
re

 
th

e
 
c
o

st
s 

o
f 

a
c
h

ie
v

in
g

 
1

0
0

 j
Jg

/m
3 

st
a
n

d
a
rd

 
(o

r 
b

e
st

 
p

ra
c
ti

c
a
b

le
 a

ir
 
q

u
a
li

ty
) 

fr
o

m
 
p

re
se

n
t 

le
v

e
ls

:.
 

*A
ss

um
es

 
1

0
0

 p
e
rc

e
n

t 
ca

p
ac

:i
ty

 
u

ti
li

z
a
ti

o
n

. 



~
 ..

. 
• r.-

-
I 

E
xp

os
ed

 
Em

pl
oy

m
en

t 

AS
AR

CO
 

(0
37

 )
 

E.
 

B
ol

on
l! 

(2
25

) 

EI
 

Pn
so

 
(2

2
5

) 

O
m

lIh
a 

. 
(2

42
) 

G
lo

vo
r 

(1
45

) 

S
t.

 J
o

o
 

(6
29

) 

B
lIh

ke
r 

III
 I

 , 
(4

50
) 

Am
a)(

 
(J

O
O

) 

T
o

h
l 

(2
21

6)
 

T
ab

le
 
3

-3
. 

S
h

o
rt

 
R

un
 

(t
o

 
1

9
8

0
) 

In
cr

em
en

ta
l 

A
nn

ua
l 

C
o

st
s 

fo
r 

P
ri

m
ar

y
 L

ea
d 

P
ro

d
u

ce
rs

 
in

 C
om

pl
yi

ng
 w

it
h

 
th

e
 P

ro
p

o
se

d
 

O
SH

A
 

A
ir

-L
ea

d
 

S
ta

n
d

ar
d

s 

T
ot

l'l
l 

A
nn

ua
l 

A
fr

 
A
d
m
f
n
f
~
 

T
ot

al
 

C
I!

Jl
H

al
 

C
ha

rg
e 

to
 

O
pe

rl
lt

ln
g 

~'
on
 I 

to
rt

 ng
 

M
ed

ic
al

 
st

rl
lt

fo
n

 
A

nn
ul

Il 
C

os
ts

 
C

lIp
l t

al
 

C
os

ts
 

'C
os

ts
 

C
os

ts
 

C
os

ts
 

C
os

ts
 

R
ef

in
er

y 
(H

I.
ll

to
ns

 
(H

Il
i I

on
s 

I 
(M

il
li

on
s 

(H
il

l 
Io

ns
 

(H
l1

1f
on

s 
{M

il
li

on
s 

(H
ll

li
o

n
s 

C
llp

ac
lty

 
o

f 
~a

nu
ll
ry
 

o
f 

Ja
nu

ar
y 

o
f 

,J
an

ua
ry

 
o

f 
,I

an
ua

ry
 

o
f 

Ja
nu

ar
y 

o
f 

Ja
nu

ar
y 

o
f 

Ja
nu

ar
y 

(S
ho

rt
 

1
9

]6
 

19
]6

 
19

76
 

19
76

 
19

76
 

19
76

 
19

76
 

T
on

s)
 ,

 
00

1 
jl

ll
rs

) 
O

ol
la

rs
) 

O
ol

ll
lr

s)
 

Do
 ll

a
rs

) 
O

ol
la

rs
) 

D
ol

la
rs

) 
O

ol
1n

rs
) 

29
0,

00
0 

19
.2

47
 

2.
99

9 
.7

46
 

.1
55

 
.2

61
 

2.
10

2 
6.

34
3 

Sm
ol

to
r 

5.
,4

99
 

.0
57

 
.2

21
 

.0
45

 
.0

0f
) 

.6
33

 
1.

04
4 

Sm
el

to
r 

'''
'1

20
 

.7
52

 
.1

04
 

.0
3

3
 

.0
01

 
.6

66
 

I.
 7

16
 

10
0,

00
0 

4.
15

3 
.6

41
 

.1
42

 
.0

42
 

.0
49

 
.5

01
 

1.
46

1 
11

0,
00

0 
4.

76
7 

.7
43

 
.1

99
 

.0
:5

5 
.0

43
 

.:5
02

 
1.

32
2 

22
5,

00
0 

10
.6

27
 

1.
65

6 
1.

06
3 

.0
95

 
.0

55
 

.5
24

 
3.

39
5 

40
,0

00
 

9.
23

6 
1.

43
9 

1.
11

0 
.0

53
 

.1
10

 
.1

40
 

2.
06

0 

14
0,

00
0 

8.
14

4 
1.

26
9 

'.
1

2
3

 
.o

:n
 

.0
97

 
.5

00
 

3.
02

6 

79
5,

00
0 

47
.2

54
 

7.
36

3 
4.

05
0 

.3
40

 
.5

23
 

3.
34

6 
15

.6
22

 

In
cr

ea
se

 
In

 C
os

t 
o

f 
f'r

o-
du

ct
lo

n 
In

cr
ea

se
d 

o
f 

le
at

f 
* 

C
os

t 
P

er
 

(C
os

ts
 

Em
pl

oy
ee

 
P

er
 P

ou
nd

) 
(O

ol
1a

r~
 

1.
09

 
75

30
 

01
96

 

76
27

 

1.
39

 
60

37
 

0
.6

0
 

91
17

 

0
.7

5
 

53
94

 

1.
02

 
63

56
 

1.
00

 
10

00
7 

0
.9

0
 

70
50

 

N
o

te
: 

In
cr

em
en

ta
l 

c
o

st
s 

a
re

 
th

e
 
c
o

st
s 

o
f 

ac
h

ie
v

in
g

 
10

0 
~g

/m
3 

st
a
n

d
a
rd

 
(o

r 
b

e
st

 
p

ra
c
ti

c
a
b

le
 a

ir
 

q
u

a
li

ty
) 

fr
om

 
p

re
se

n
t 

le
v

e
ls

 
(n

o
t 

n
e
c
e
ss

a
ri

ly
 

20
0 

~g
/m
3)
. 

-"
A

ss
um

es
 

1
0

0
 p

e
rc

e
n

t 
c
a
p

a
c
it

y
 u

ti
li

z
a
ti

o
n

. 



A typical secondary smelter using lead and battery scrap is 

described on a process-by-process basis. The engineering con­

trols required for each process are addressed and a cost estimate 
for these controls is reported. Controls suggested include local 

and general exhaust ventilation, isolation and/or enclosure, 

vacuum cleaning systems and pneumatic dust conveying. 

A summary of the cost estimate is given in Table 3-4. 

Table 3-4. Cost of compliance estimate for 
secondary lead smelter. 

Nominal Capacity 60 tons/day 

Capital Installed Cost $2,000,000 

Power Required 1,792, 000 kwH/year 

Haintenance (incl. labor) $164,000 per year 

Incremental Labor 12,875 hours/year 
Capital cost per unit capacity 

(tons/day) 33000 

This report also concludes that it will not be technically 
feasible to meet the proposed standard in certain areas of the 

secondary lead smelter. These areas are the breaking of batteries 

by hand ,the scrap hand 1 irrg operation , and the handling of slag. 

In addition, this report discusses the ban on recirculation of 

cleaned air which is part of the proposed standard. It is con­

cluded that this requirement should be deleted due to the energy 

situation and the removal efficiency which can be obtained with 

available technology_ A reprint of this exhibit is included in 

Section 6. 
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No. l42D - "Variations in Personal Air Sampling 

Results for Individual Employees Over a 

Period of About Ten Successive \.Jork Days." 
Prepared by ASARCO. 

This exhibit presents the range and variance in daily exposure 

to lead over a ten day period for several employees in ASARCO's 

El Paso smelter. These data do not specify the departments or 

job/operations where they were taken. This exhibit is reprinted 
in Section 7. 

No. 142E - "Updated Summary of Lead Air Sampling 

Data for East Helena, El Paso, Glover, 

Newark, Omaha, and vJhiting Plants for 

1975 arid 1976." Presented by ASARCO. 

This exhibit summarizes lead air sampling data for all of ASARCO's 
lead smelters. These data are broken down by sample date, type 
-0£ sample, department, and job or operation. For each smelter, 
a range and mean is reported. This exhibit is reprinted in 
Section 7. 

No. 144 - List of Employee Exposure Data 

Concerning ASARCO's Omaha 

Refinery. 

This list reports blood lead levels taken at various times in 

1976-1977 by different departments for the Omaha Refinery. This 

list is reprinted in Section 7. 

No. 196 - Statement of Knowlton J. Caplan (on 

behalf of AMAX Lead Company) . 

Mr. Caplan discusses the types of engineering controls which 

~MAX would have to install at the Buick smelter to meet the 

-16-



proposed lead standard. He emphasizes that engineering controls 

alone are not the answer. Several areas within the smelters will 
be impossible to control to 100 ~g/m3 using engineering controls. 

A combination of engineering controls, administrative controls, 

and personal protective equipment in addition to an industrial 

hygiene medical program will be necessary to assure worker 

protection. 

Some of the difficult to control operations of the smelter are 

described, along with possible engineering controls for each 

operation. Most of these controls have not been proven effective 

in lead smelter applications. These engineering controls in­
clude a mechanized drossing machine to skim the dross from the 
refinery kettles and pneumatically convey it to a fabric filter, 
and the use of the Hawley Trav-L-Vent system for control of 

dross ladle emissions and the dross furnace skimming and charging 

operations. The Trav-L-Vent consists of a wind box that moves 

along a straight rectangular duct, picking up and laying down 

.... _a strip of conveyer belting which forms the top side of the duct 
by means of a set of rollers. 

No. 216 - Statement of Michael O. Varner on 

Behalf of ASARCO. 

In his statement, Mr. Varner presents ASARCO's estimates of cost 

of compliance for their primary lead smelters. He addresses 

not only engineering controls but also costs of increased medical 

monitoring and record keeping. 

Mr. Varner's statement emphasizes ASARCO's opposition to the air 
and blood monitoring requirements of the proposed standard. 

ASARCO feels that repetitive air sampling adds no useful informa­

tion unless a change in the process or controls has been made. 

-17-



In addition, it is very expensive. The cost to ASARCO of the 

proposed air monitoring program is approximately $500,000 per 

year. ASARCO recommends that air sampling and air standards be 

used primarily as a guide and that the enforced standard should 

be based on biological monitoring. Mr. Varner estimates the 

additional biological sampling program will cost approximately 

$220,300 per year. The costs of record keeping are estimated to 

be at least $303,500. 

Finally, a summary of the costs of improvements made at ASARCO 

facilities since 1971 to reduce airborne lead concentrations is 

attached. The cost of completed improvements is approximately 
4 million dollars with more than 2.25 million dollqrs worth 

of related projects ongoing. The engineering controls listed 

in this summary include ventilation improvements, process 

enclosure, increased hooding for some processes and air-condition­

ing of crane cabs. 

No. 217 - Statement of E. S. Godsey on Behalf 

of ASARCO. 

In this statement, Mr. Godsey, Chief Fume and Dust Recovery 

Engineer for ASARCO Incorporated, describes the basis and meth­

odology used to calculate the cost of compliance estimates for 

the ASARCO smelting plants. In addition, some of the problems 

involved in designing ventilation systems to meet lead-in-air 

requirements are addressed. 

No. 296 - Letter dated 3 June 1977 to Docket 

Officer, OSHA, from Robert Denham, 
ASARCO, Inc., enclosing cost cal­
(mlations requested of Hr. Godsey 

at the San Francisco Hearing. 

-18-



This exhibit contains the detailed calculations carried out by 

Mr. Godsey in arriving at the total cost to attempt to meet the 

proposed OSHA standard. Included in this statement are summaries 

of the cost estimates and specification sheets with cost estimates 

for each project. 
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SECTION 4 
INORGANIC LEAD HEARING EXHIBIT LIST 
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U.S. DEPART:tvIENT OF LABOR 
Occupational Safcr:y anJ Health AJrninisrracion 

WASHINGTON, D.C. 20210 

InORGANIC LEAD 
H-004 
EXHIBIt LIST 

HEARING DAtES: 
~~rch lS-Apri1 14, 1977 (Wash.) 
~pri1 26-Aprir 28, 1977 (St. Louis) 
~~y 3-Hay 6. 1977 (San Francisco) 

DOCUMENTS AVAIL.~LE IN : 
OSH...-\ Technical Data 

Center - Docket Office 
Room S-6212 
200 Constitution Ave., N.W. 
Washington, D.C. 20210 
(202) 523-7894 

_i. "Criteria for a Recommende~ Standard: Occupational Exposure to 
Inorganic Lead," U.S. Department of Health, Education, and 
Welfare, National Institute for Occupational Safety and Health, 
1972. 

1. "Occupational Exposure to Lead: Proposed Rulemaking," U.S. Depart:!i.ent 
of Labor (OSlLA), Federal Register, Vol. 40, No. 193, October 3, 1975 
~t ~. 45933. 

1.A. "Occupational Exposure to Lead: Extension of tme to File COm::lents 
on Proposed Rule; Corrections," U.S. Depart:::tent of Labor (OSF,..J\), 
Federal Register, Vol. 40, No. 232, December Z, 1975 at p. 55866. 

J. Co~ents received in rasponse to proposal, Federal Register, 
October 3, 1975. and December 2, 1975. See attachnent I. 

4.-. Additional comments received after the close of proposal comment 
p~riod. See attachment II. 

~. References to proposal. See attachment III. 

6. Additional references. See attachment IV and I'l (A). 

7. C~lAndnl. J.e., "Review of EP,t·.'s Position on the Health Implications 
of Airborne Lead Dated November 28) 1973 and TI.e Final Lead 
J..I,I;,._;v", R= ... t~ ... _;_!'L"""_ !'"L~ ... l-.",,- ~,..,,,.;..,.,"," .... ,,,,., ... ..,T o..,.-,",-,"~"''';_".., __ ,' ___ ~u~ 
n'1!e..! ~ 'l:;;-~ ~-~ "-e""""".~--t,;---......,.!"W-- -"'-l.. ... -........... ..t... ..... ,,-~~ ",,":u.r.. __ l.~r..,;;-~J. ... --.. ---v-;.,.---;-t....~-_----....ru- n='C~ ... '-:t 

Published in the Federal Regi~ter December 6, 1973, Vol. 38, No. 234, 
Pl'· 33734-33741, 1f Houston Chemical Co .. , May 2, 1974. 

~. Sixty-nine (69) Congressional letters on proposed standard. 

~. L~4~ I~oples for the dates August 10 through July la, 1975 by Region. 

1('. A.. teAu te~t saoples from January 1973. 

I~.~. f.~rl~n~tion of ho~ to read computer su~ary of inspections. 
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11.A. National Detailed Test/Sample Inspection Analysis, August 7, 1974 
(p. 14), July 22, 1974 (p. 11), and August 22, 1975 (p. 5). 

Il.B. Explanation of how to read computer summary of inspections. 

12.A. OSHA Inspections Related to the Smelting and Refining of Lead, 
July 1972 thru March 1975. 

12.B. Department of Labor, OSHA Inspection Test/Sample Report. 

12.C. Explanation of how to read computer summa~y of inspections. 

13. Letter dated April 14, 1975 form Chloride Inc. 

14.A. Executive Order 11821, "Inflation Impact Statements," November 27, 
1974. 

14. B. E:<ecutive Order 11949, "Economic L-npact State..':lents I" Dece .. nber 3, 1976. 

15. Office of ~anagement and Budget Circular No. A-l07, January 28, 1975. 

16. Secretary's Order ~5-75 on Inflation~y Impact Statements. 

17. Letter dated January 19', 1976 to Docket Officer, OSHA from 
Standish F. Medina, Debevoise, Plimpton, Lyons, and Gates. 

18. Letter dated February ll, 1976 to Docket Officer, OSB...~ f=om 
Standish Medina, Debevoise, Plimplton, Lyons, and Gates. Reply 
dated March 9, 1976. 

19. Letter dated January 10, 1977 to Grover \';renn, OS:-!A from Standish F. 
Medina, Debevoise, Plimpton, Lyons, and Gates. 

20. Letter dated February 2, 1977 to David J. Ku~henbecker, SOL (OSHA) 
from James H. Heacock, State of California Department of Health. 

21. "P=oposed Standard for Exposure to Lead: Informal Public Rearing; 
Availability of Preliminary Technological Feasibility and Inflationa=7 
Impact Study; and Receipt of Additional Studies," U.S. Department 
of Labor (OSF-A), Fede~al Register, Vol. 42, Nv. 2, January 4, 1977 
at p. 808. 

22. "Preliminary Technological Feasibility, Cost of Compliance and Economic 
Imapct Analysis of the Proposed OSB...~ Standa=d for Lead," Prepared by 
John Short & Associates for U.S. Departcent of Labor, OSHA. 
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23. Sixty-nine (69) references as listed ~n 42 FR 810, January 4, 1977. 
See attachment V. 

24. Papers presented at Second International Workshop on Occupational 
Lead Exposure, Rs-evaluation of Permissible Limits on Lead 
Exposure, Permanent Commission and International Association on 
Occup~tional Health (p~sterdam, September 1976). 
See attachment VI. 

25. nProposed Standard for Exposure to Lead: Availibility of Techr.ological 
Feasibility and Economic ImFact Study; Certification of Economic 
Impact; and Identification of Additional Studies," U.S. Department 
of Labor (OSHA), Federal Register, Vol. 42, No. 31, February 15, 
1977 at p. 9190. 

26. "Economic Impact Statel:lent, Inorganic Lead,11 U.S. Depart:i:lent of 
Labor, o SF-A , February 1977. 

27. Sixteen (16) references as listed in 42 FR 9191, 15 FebrJary 1977. 
See attachment VII. 

. . 

28. Comments received in response to 42 FR 808, 4 January 1977 and 
42 FR 9190, 15 February 1977. See attachmen~ VIII. 

29. Notices of Intention to Appear at 15 Harch 1977 Infonlal Hearing 
on Proposed Standard for Occupational Exposure to Inorgar.ic Lead. 
See attachment IX. 

30. HEnvironmental Impact Statements; Statements Received FebrJary 
14 Through February 18, 1977," Council on EnvironUlental Quality, 
Federal Register, Vol. 42, No. 38, 25 February 1977 at p. 11034 
Icontains draft statement on inorganic lead!. -. -

31. Draft Environmental Impact Statement: Inorganic Lead; U.S. 
Department of Labor, Occupational Safety and Health Admini­
stration, February 1977. 

32. Seventy (70) references to the draft Environmental Impact State­
ment. Sae attachment x.-

33. Comments received in response to the draft E~viror.mental I=pact 
Statement. See attachment XI. 

34.A. Letter to William Lee from Richard P. Wedeen 

34.B. Letter to William Lee from Badi M. Boulos 

34.C. Letter to William Lee from G. M. Baker 

34.D. Letter to William Lee from Kezaburo Tsuchiya. 
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34.E. Letter to William Lee from Ellen K. Silbergeld 

34.F. Letter to William Lee from Robert A. Kehoe 

35.A. Letter from William Lee to Herbert L. Needleman 

35.B. Letter from William Lee to Henrietta Sachs 

35.C. Letter· froo William Lee to Louis Kopita 

35.D. Letter from William Lee to Paul Hammond 

35.E. Letter from William Lee to Ellen Silbergail 

35.F. Letter from William Lee to Robert Baloh 

3S.G. Letter from William Lee to John Finklea 

3S.H. Letter from William Lee to Jerome F. Cole 

35.I. Letter from William Lee to Ruth Lilis 

35.J. Letter from William Lee to K. Tsuchiya 

35.K. Letter from William Lee to Charles Petersen 

35.L. Letter from William Lee to Jules Kann 

35.M. Letter from William Lee to R. L. Zielhuis 

35.N. Letter from William Lee to John Repko 

35.0. Letter from William Lee to Ken Nelson 

35.p. Letter from William Lee to Gene Baker 

35.Q. Letter from William Lee to Sven Remberg 

3S.R. Letter from William Lee to Stephan Krop 

35.S. Letter from William Lee to Bruce A. Fowler 

35.T. Letter from William Lee to Badi Boulos 

35.U. Letter from William Lee to Theodore R. Robinson 

35.V. Letter from \~illiam Lee to D. Barltrop 

35.W. Letter from William Lee to Robert Kahoe 

35.X. Letter from William Lee to Clement Richer 

35.Y. Letter from William Lee to Anna Maria Seppal~inen 

35.Z. Letter from \¥illi~m Lee to Richard Wedeen 
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36. Letter to K. W. Nelson from R. E. G. Rendall 

37. Severities of Lead Samples Taken, and Related Citations, 
National, by Area (July 1972 - December 1975). 

38.A. National Institute for Occupational Safety and Health, 
Health Hazard Evaluation Determination, Report No. 
75-177-343, Hersey Products Company, Inc., November 
1976 •. 

38.B. National Institute for Occupational Safety and Health, 
Health Hazard Evaluation Determination, Report No. 
76-75-340, Rocky Mountain Bank Note, November 1976. 

38.C. National Institute for Occupational Safety and Health, 
Heal~~ Hazard Evaluation Determination, Report No. 
76-36-339, E.agle Picher Industries, Inc., November 1976. 

39. Program Directive #200-45: Lead and Its L.organic 
Compounds 

40. Progra~ Directive ~300-7: Issu~~ce of Citiations Under 
the Genral Duty Clause for the A~~inistration of Chelating 
Agents 

41. Written statement of East Pen.""1 Hanufacturi.ng Co. I Inc. 

42. Hritten statement of Acme· Battery Hanufacturi...'"1g Company. 

43. Written statement of National Electrical Manufacturers 
Association. 

44. Written statement of Be~~leh~~ Steel Corporation. 

45. "Guidelines for Controlling Occupational Exposure to Lead", OSE..-;;', n.d. 

46. Charter of Standards Advisory Committee on Rate Retention. (DR..~.E'T) 

47. Statement of Grover Wrenn. OSF.L~. 

48. See Exhibit 46. 

49. "Report on the Action Level Conceptll, NACOSH Subgroup on Standards, 
June 24, 1976. 

50. Transcript of National Advisory Committee on Occupational 
Safety and Health, Subgroup on Standards, April 14, 1976. 
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51. Statement of Anna Maria Seppalainen (on behalf of OSHA), "The 
Nervous System and Lead with Special Reference to Occupational 
Lead Exposure". 

51.A.Appendix I to Seppalainen statecent. 

51.B.Appendix II to Seppalainen statemen~ (bibliography). 

5l.C.Appendix III to Seppalainen statement. 

52. Statement of John D. Repko (on behalf of OSHA), "Testimony in 
Regard to the Evaluation of Behavioral Functions of Workers 
Exposed to Inorganic Lead". 

53. Statement of Hector P. Blejer (on behalf of OSHA). 

54. Statement of Paul B. Hammond (on behalf of OSEL~). 

55.A.State~ent of M.A. E1 Batawi (on behalf of OSHA), "Primary ~eliance 
on Air Lead Determinations for the Protection of Horkers' Health". 

55.B.World Health Organization, "Environmental and Health Monitoring 
in Occupational Exposure to Health Hazards", Technical Report 
Series No. 535, Geneva: World Health Organization, 1973. 

5S.C.World Health Organization, '~ar~y Detection of Health Impai~ent 
in Occupational Exposure to Health Hazards ll

, Technical Report 
Series No. 571, Geneva: i';or1d Health Organization, 1975. 

55 .D. World Realth Organization, '~!ethods Used in Es tablishing 
Permissible Levels in Occupational Exposure to Har:nful Agents", 
Technical Report Series, unnumbered, Geneva: World Health 
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Industrial Commission of the State-of Illinois. 

163. Safety 'and Health Rules, National Lead Co., Hoyt Plant, 
Granite City, Illinois. 
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73-1721, American Smelting and Refining Company v. Occupational 
Safety and Helath Review Commission et ale 

169. Letter dated 8 August 1975 to Walter Ruch, ~rrOSH (Region X) 
from James A. Bax, State of Idaho Depart~ent of Health and 
Welfare. 

170. Industrial Heal~~ Protection in Lead Exposure Areas, The 
Bunker Hill Co. 

171. Statement of Leonard Woodcock (United Auto Workers) . 

172. Statement of Paul Bergsoe (Paul Begsoe & Son A/S). 

173. !-1'.ackey, Thomas S. and Svend Bergsoe, "Smelting of Unbroken 
Batteries," Lead-Zinc-Tin Session, American Institute of 
Miniflg-; Metallurgj,ca~ and ~etroleu.r.1 Engir..eers; Atlan:ta; 
Georgia, March 9, 1977. 

174. l-t.ackey, Thomas S. and Svend Bergsoe, "Flash Agglcmmeration 
of Flue Dust," pyrometallurgy Session, American Institute 
of Mining, Metallurgical and.Petroleum Engineers, Atlanta, 
Georgia, March 9, 1977. 

175. NL.e (9) black an~ white photgraphs. 

17S.A. Fi::teen (15) color prints corresponding to slides sho·,.;n by Thomas :'!acke'l. 

175.B. SB Furnace Cost and Energy Data. 
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li6. Stat~ent of Ker~eth C. Ke~an (Ke~at=ol). 

li7. Slide and promotional mate=:'al, Ker.natrol. 

178. Statement of F=ank !:rix (United Auto Workers) • 

179. State.'tlent of Richard Carc.inal (United Auto Workers) • 

179.F~. Williams notice. 

179.E. Pe=iodic exa'tlination p=ogr~~ for lead wo=kers. 

179.C. Survey =esults. 

179.0. ~onc.~~o report. 

li9.E. Corresponc.ence re: H~ Monc.a."lo. 

~79.F. Com~ensat:'on re~o~s, 1966-76. 

li9.G. Citiations. 

liS.F.. Com~arison of air s~plL~g results. 

li9.I. Local c.e.~ands, 1976. 

179.J. i'Tatson report. 

li9.R. ~~ticle in Be~~~ston (Vt.) Banner, 7 April 1977. 

180. Statement of F=a~k~in ~tirer (United Auto Worke=s). 

Exhibits submitted 
HearL~g. 

181. Statecent of Flo Rye= (OSF~). 

St. Louis Reg:'onal 

lS2-. Let-:ez- datEd 17 !-!arch 1977 to- Na t~an Fer:;y r !J~-i-~ Stee~G~~<-e-~s cf 
~~erica Local 1010 ==om Dr. Herbe~ Rubinc.te~, Loyola Unive=sity 
St=itch School 0= Hedic';ne. 

183. Eoployee seniority list annotated to sr.ow chelation at Cook County 
Hospital and Elsewhe=e. 

184. "New Employee Orientat:'on, 11 ASAP-CO. 

185. ~~ilg=~ dated 20 February 1976 to ~urne= Chandle= f=cm 
Dr. Alf Fischbein, !-!ount S:'nai School of !-lec.:'cL~e. 

186. L-ette= c.ated 26 Ma=ch 1976 To wr.o It Hay Concern ==co 
E. Paul T~o~as, M.D. 
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187. Medical claim forms and supporting cocumentation, Allen D. Wright. 

188. Affidavit of Halvin Gregory, 21 April 1977. 

189. Afficavit of Leroy Barnes, 21 April 1977. 

·190. Affidavit of Allen Wright, 21 April. 1977. 

191. Affidavit of Woodrow Claiborn, 21 April 1977. 

192. Affidavit of Wilbur Morris, 22 April 1977. 

193. Affidavit (not signed) of Jesse Spencer, 22 April 1977. 

194. "Lead Poisoning Investigation-1977", N-L Industries 
Plant, McCook, Illinois, prepared by R.L. Pace. 

195. A.-195.X. ~wenty-Four (24) affidavits of ~~loyees of McCcok, 
Illinois N-L Industries plant. 

196. Statement of ~,ow1ton J. Caplan (on behalf of A¥~ Lead Co.) . 

197. Stata~ent of Know1ton.J. Caplan (on his own behalf). 

198. Request of P~nald Herrington dated 1 April 1977 for lead level of 
blood as of last blood test. 

199.A. Record of a~p10yee discipline, - T ~.J"J. Compton, 11 l-.pril 1977. 

199.B. Record of employee discipline, M.L. Jor._"'lson, 11 April 1977. 

200. Letter dated 31 October 1975 to David Bell, OSF..A from 
Ardell and Jeanith Miller, Bell City Battery Manufacturir.g Co. ) . 

201. Inst-~ction Manual, Series 95 Double Cartridge Respirator. 

202. Statement of Ardell Miller (Bell City Batt.ery Manufacturing Co.). 

203. Statement of Mary Anne Rosen (Coalition of Labor Union Women) . 

204. Stata~ent of F.J. Grigsby, Jr. ~r~ Batter1 Division, Westinghouse 
Electric Corporation). 

205. Outline of testimony ~"'ld promotional ~4terial (Racal Airstream L"'lc.). 

206. Certificate of Dea~~, Mack ~eal Letterman, 11 May 1972. (See Exhibit 33 

Exhibits submitted at San Francisco Regional 
Hearing. 

207. Norarized statement of ~thy I. Krieceman (United Steelworkers of 
America) • 
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208. Twelve (12) copies of Bunker Hill Compa~ written warnings to 
Employees on blood lead levels. 

209. Five (5) copies of Bur~~er Hill Company Clinic blood lead tests. 

210. United Steelworkers of America me.llora,."1dum dated 18 Harch 1977 to 
Frar.k Valenta and Fred Mabry from James English and George Becker 
regarding employee panels. 

211. California Departnent of Health l Occupational Health Section, 'Hedical 
~ulletin, "Women Workers and Occupational Exposure to Lead," 
Febr&lary 1977. 

212. Statema"1t of S. William Meehan (Meehan Battery Company) • 

213. Crockford, G. 'rt7., "Personal Protection-The Last Report?," il_"1na 1 s of 
Occunational Hyqiene, Vol. 19 (1976), pp.345-350. 

21.4. Thompson, Jill, D.O. Jones, and willi Beasley, nThe Effect of Hetal 
lens on t..~e Activity of delta-a,..unolevulinic Acid Dehyd:=atase," 

British Jo~al of Industrial Medicine, 34 (1977), pp.32-36. 

215. Milbu--rn, Hemther, Elena Hitra."1, a."ld G.I'i. Crockford, "il..n Investigation 
of Lead Workers for Subclinical Effects of Lead Using Three Perforhlance 
Tests," AJ"!..nals of Occupational Hyqiene, Vol. 19 (1976) I pp.239-249. 

216. Statement of Michael Varner (ASilJ?CO, Inc.). 

217. Statement of E.S. Godsey (ASil~CO, Inc.). 

218.A. Statement of Charles HL"le (ASARCO, Inc.). 

218.B. CurriculUI:l vitae, Charles H. Rine. 

21S.C. Publications list, Charles H. F~"1e. 

219. Letter dated 20 May 1975 to William F. -Thompson, United steelworkers 
of il2nerica from Art Lennon, B~~er Hill Conpany. 

220. Statement of Ra~>nond C~dber (Trojan Battery Company) • 

221.A. Statement of Ira H. Monosson (State of California Departnent of Health) _ 

221.B. Curricul~~ vitae, Ira H. Monosson. 

22l.C. CurriculUI:l vitae, Paul Thomas. 

222. California Department of Health, Occupational Health Section, ~!cdic~l 
Bulletin, "Guidelines for Physicians in the Use fo Chcl.:lting A'1 t !nt!; 

for Treatment of Occupational Poisoning fron Inorganic Lend," n.d. 

223. See ~Xhibit 211. 
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Materials Identified for the Record After the 
San Francisco Regional Hearing 

224. Statement of Council on Hage and Price Stability. 

225. Statement of R.G. Wiencek (General Motors Corporation). 

226. Statement of Jane Culbreth (National Federation of BusL~ess and 
Professional Women's Clubs). 

227. Statement of Health Right. 

228. Statement of American Iron and Steel Institute. 

228.A. A.~hur D. Little, "Steel and the Environment: A Cost Impact Analysis; 
A Report to The American Iron and Steel Inst:±tute," Hay 1975. 

228.B. Temple, Barker and Sloane, "Economic JI...nalysis of Proposed and 
Interim Final Effluent Guidelines: Integrated Iron and Steel 
Industry," for Environmental Protection Agency, garch 1976. 

228.C. ~AIshall, Paul, Synthesis of c~scussion symposium by Council 
on Wage ~~d Price Stability on Steel, 26 April 1976. 

228.D. Council on Wage and Price Stability, "Catalog of Federal Regulations 
Affecting the Iron and Steel Industry I" Dece.'11ber 1976. 

229. Statement of Republic Steel Corporation. 

230. Statement of Frank Kesterman (Shipbuilders Council of America) . 

231. Statement of. Resource Consultants. 

232. Supporting Materials for Testimony (United Auto Workers). 

233. Statement of William Rom (on behalf of Industrial Union Department! 
AFL-CIO) • 

234. SupportL~g Documents submitted by Lead Industries Associaticn, 
See Attacr~ent XI. 

23S. Supporting documents submitted by Globe Union, Inc. 

236. Supporting docume~ts submitted by Marjorie Lundquist (on ~er own behalf). 

237. Statement of Bethlehem Steel Corpora~ion. 
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238. L~ter dated 1 April 1977 to Clarence Page, CSF_~ from Lawrence Hodges, 
J.I. Case enclosing Safety Information Sheets. 

239. One (1) black and white photcgraph, submitted by~~thur Phillips. 

240. Letter dated 11 April 1977 to Clarence Page, OSHA from Donald Vial, 
State of California Department of Industrial Relations. 

241. Letter dated 30 March 1977 to Docket Officer, Osa.~ from Gary Mosher, 
~~erican Foundrymen's Society enclos~ng a copy of Anerican Fo~~dic£.llienJs 
Society Foundry Heal~~ and Safety Guide Nurr~er 23, leae. 

242. Letter dated 7 April 1977 to Clarence Page, OSF-A from Charles Petersen, 
Deere & Company. 

243: Le~ter dated 25 April 1977 to Clarence Page, OSF~ from W.E. Blurr~ergl 

J. Eisenger, and A.A. Lamola, oell Laborator~es. 

244. Letter dated 2 May 1977 to Clarence Paqe, OSHA from Kr.owlton Caplan, 
Industrial Hea1t.~ E:lsineering Associates er:clo:inq Clarifying Cocnents 
on test~ony g~ven in St. Louis. 

245. Letter dated 21 Apr~l 1977 to Williaill ~ee. OSHA from Donald Lyr.~, 
International Lead Z~~c Resear=~ Organizatien enclosing data fren 
Study of Ki...~S et a1. 

- 246.A. Letter dated 9 ?ebrcar1 1976 to ~elvin Glasser, united Auto Workers 
from Jor~~ Fir~lea, NIOSrt (submitted by George Becker, United Steel­
w~rkers of ~~erica) . 

246.B. Letter dated 28 Septenber 1975 to ~~. Keppler fro~ ~~. Carey, 
(submitted by George Becker, United Steelworkers of ;~erica) • 

247.A. Letter dated 12 ~y 1977 to Clarence Page, OS~~ from Eerr.ard ~oy, 
;~~, Inc. enclosing tables with supportive data for test~ony 
of 21 ~~ch 1977. 

247.B. Errata L~ w-zitten statE!:!ent of Berr.ard Roy (]. .... "IT-~, Inc.); see ex..~:.bit 
80. 

248. Letter dated 9 ~~rch 1977 to OSF.A Coomittee Management Office from 
N.J. ¥Asington, Jr. on,behalf of ESB Inc. 

249. Elias, :a., Y. Hirao, and C. Pattersor.., "Impact of Present Levels of 
Aerosol Pb Concentrations on Both Natural Scosyste:'r.s and HlliJa::.s," 

250. Letter dated 5 May 1977 to OSHA Com:nittee r!anag~ment Office from 
J.B. Neilands, University of Califo~nia Eerkeley enclosir.g writter. 
statement. 
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251. Letter dated 26 April to Clarence Page, OSHA frcrn Clair Patterson, 
California Institute of Technology enclosir.g Patterson, D., D. Settle, 
B. Schaule, and 11. Burnett, "Transport of Pollu::ant Lead to tr:e 
Oceans and Within Ocean =:cosystems," in H.L. Ivinc:on and R.A. :)uce (ed.), 
Marine Po11u::ant Tr~~s:er,_Lexington, ~ass.: D.C. Heath anc Co~pany. 

252. Staterr:ent of Richard Bergen (United RUbber Horkers, Local 812). 

253. Stat~~ent of Mike Sappington (Resource Consultants, Inc.). 

254. Statement of Coalition for the Medical Rights of I'iomen. 

255.A. Leaflet, "Get the Lead Out!" prepared by Coalition for Workers' 
Rights. 

255.B. Leaflet, "Lead Poisoning: S"Neeping It Onc:er tr:e Rug:," preparec: by 
Coalition for Workers' Rights. 

256. Letter dated 29 April 1977 to David Kuc~enbecker, SOL from Paul 
Bergsoe & Son A/S. 

256.A. Bergsoe, ~~ual Report, 1975-1976. 

256.B. United States Patent ~,013, 456, Eergsoe, Xethoc: for Trea::~g 
Flue Dl1st Containing !.eaC:, 22 !-larch 1977. 

J 

256.C. Plastic envelope of flue C:ust. 

256.0. S~~ple of agglomerate. 

257. Letter dated 18 May 1977 to OSHA from Richarc: "t7eC:eer:.. 

258. Letter datec: 13 May 1977 to Clarence Page, osa~ from ~ohn Fe~ancex, 
Medical Legal Research enclosing statement. 

"259. Mine safety Appliances Data Sheet 10-01-09, "Powered Air Pur:"!y::"g 
Respirator" • 

260. Two (2) tables showing concentrations of various substances L. blood 
samples (submit~ed by Charles Hine, AS~3CO, S~l Francisco HearL.gi 
see exhibit 218.A.). 

261. ~greement Between NL Industries, Clevelarid Plant and Employees Represented 
by United Steelworkers of America, Local 735," 14 Xay 1976 to 11 April 197 

262. "Second International Workshop, Permissible Levels for Occ~pational 
Exposure to Inorganic :'ead: Report of an International Meeting," A..-nsterc.a 
The Netherlands, 21-23 September 1976. Final Report. 
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263. Prieve, Claudia, "Lead and Women, A Unique Problem?-, 
Job Placement in the Lead Trades, Society for Occupational and 
Environmental Health, Washington, D.C. 17-19 June 1976. 

264. Letter dated 18 February 1976 to ~.thur Carter, California Department 
of Industrial Relations from Clark Deichler on behalf of Prestolite 
Battery Division. 

265. Stat~~ent of Chicago Area Co~mittee on Occupational Safety-and 
Health. 

266. Dr. Paul Hammond, "Calculation of the Resulting Blood Lead Level 
from an Air Lead Level of 50 ug/m3 ." 

267. Postcard pos~~ked 11 MeEch 1977 to Clarence Page, osa; from 
Dorothy Harte. 

268. Letter dated 17 March 1977 to Clarence Page, osa; from Les AuCoin I 
Member of Congress enclosing ~~o (2) constituent letters. 

Letter dated 27 April 1977 to D. KuchenbeckeZ, SOL from M.A. El Eatawi, 
World Heal~~ Organization. 

270. Stat~~ent (r~vised) of Melvin First (on behalf of OSF~). See Exhibit 
104. 

271. Bingham, Eula r "Trace l-.m01.l..1'lts of Lead in the Lung I" Proceedings uf ~'le 
University of Hissouri Third Annual Conference on Trace Substances in 
Environmental Health, D.O. Hemphill (Ed.), 24-26 June 1969, pp.83-90. 

272. Letter dated 11 March 1977 to Grover Wrenn,OSF_; from Es~~er Eaginsky 
State of California Department of Health Enclosing table, "Report of 
Selected Occupational Disease Attributed to Lead and Chelation Treatment. 
California, 1975." 

273. Letter dated 16 March 1977 to William Lee, OSF~ from Phillipe Gr~~djean, 
Institute of Hygiene, Cop~1'lhagen enclosing lead exposure data. 

274. Letter dated 24 March 1977 to Ray Marshall, S-ecretary or LaDO-::­
!ol...ichael Cookman, Nibco Inc. 

275. Letter dated 18 April 1977 to William Lee, osa; from Morris Joselow, 
College of Medicine and Dentist-ry of NeTt! Jersey enclosing: Joselow, 
Morris M. ar..d Jorge Flores, "Application of the Zinc Protoporphyrin 
(ZP) Test as a Monitor of Occupational Exposure to Lead," Arneric.:l!1 
Industrial Rvaiene Association Journal, (38), Februar}' 1977, pp.G3-66 . . . 

276. Letter dated 23 February 1976 to William Lee, OSHA from Ellen Silbergeld, 
National Institute of Neurological and Communicative Disorders and 
Stroke. 
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277. Lette~ ~a~ed 27 November 1975 to Jerome Cole, Lead Industries 
Associatio,~ from Kenzaburo Tsuchiya. 

278. ~e~ter dated 6 Ap~~, 1977 to David Kuchenbecker, SOL from John Hall. 
on behalf of Lead Indu~~~~e~ Association enclosing a portion of a 
questionnaire distributed by charles tl..iver Associates and requested for 
the record. 

279. Letter.dated 2 May 1':)77 -i.o David Kuchenbecker, SOL from SL=.njl!:o~; ,J~span, 

on behalf of \-lune-Union Inc. enclosing four (4) documents requested 
for the r~c~rd on 14 April 1977. 

2C~. Letter dated 25 March 1977 to David Kuchenbecker, SOL from David Burton 
DB Associat& enclosing supplemental material requested for the record. 

281. Letter dated 6 April 1977 to Clarence Page, osa~ from Louis Beliczky, 
United Rubber Workers enclosing notice of intention to appear at 
St. Louis Regional Hearing and additional comments for tr.e record. 

-282. Letter dated 26 April 1977 to David Kuchenbecker,SOL from 
Anna Maria Seppalainen, Institute of Occupational Health enclosing 
additional comments and data for the record. (See Exhibit 51). 

283. Letter dated 27 April 1977 to J.R. Broadway, osa~ Jacksonville, Florida 
from G.W. Wilson, Southway Battery Manufacturing Corporation. 

284. Letter dated 8 March 1977 to David Kuchenbecker I SOL from James Joh..."lson 
General Motors Corp. 

284.A. Lerner, Sidney, "Health Maintenance of Workers Exposed to Inorganic 
Lead: A Guide for Physicians," Febr.Jary 1977. 

285. Buncher, C.R., P.S. Gartside, and S.!. Lerner, "Analysis of Delco­
Remy Air Lead and Blocd Lead Data, \1 University of Cincin.."lati College 
of Medicine, cover letter dated 23 May 1977. 

286. Thirty (30) slides used in presentation of Sergio ?iomelli 
(see exhibit 57). 

287. Letter dated 24 March 1977 to Da'lid Kukenbeck - (sic), SOL from 
Amanda Hawes, Legal Aid Society of Alameda County (See E;dlibi.t 148). 

288. Caplan, Knowlton, "Engineering Cost and Feasibility Study: Proposed 
OSHA Lead Standard," for Battery Council International, July 1976. 
(See also Exhibit 29, item 29-A) • 

289. Letter dated 25 Hay 1977 to David Kuchenberker (sic), SOL from 
D. Malcom (See Exhibits 100, 100.A). 

290. Letter dated 26 May 1977 to Clarence Page, OSHA from Charles Allen, 
Allen Battery Consultants. (see exh~it 140). 
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290.A. "Working With Lead in Industry, .. RSR Corp. 

290.B. "Your Family a!",.;i Lead Exposure," ESB Inc.-

290.C. National Institute for Occupational Safety and Health, ";" Prescri¢on 
for Battery Workers," Barch 1976. 

291. Letter dated 19 February 1976 to William Lee, osa~ from Paul Toth, 
Ford Motor Company. 

29l.A. Information on respirators used by Ford Motor ~ployees when grinai~g 
lead. 

291.B. Ford Motor Company Lead Control Program. 

292. Submission dated 7 August 1972 to National Institute for Occupatio~2l 
Safety and Heal t..~ from J. J. Ahern, Motor Vehicle Manufacturers 
Association in response to request for information, Federal Reqister. 
Vol.37 No.79, 22 April 1972. 

293. Letter dated 26 Hay 1977 to Clarence Page, OSF.A from Roger Winslow, 
Voltmaster Eattery Company, Inc. enclosing blood lead reports on 
current employees. 

294. Letter dated 26 May 1977 to Clarence Page, OSF.A from Jerome Cole, ~ead 
Industries Association. 

294.A. See Exhibit 255.A. 

294.B. Kehoe, Robert, "Ph'::"'-1""!!lOcology aIld Toxicology of Heavy Metals: Lead," 
Pharmac. Ther.A., Vol.l, 1976, pp.16l-188. 

294.C.r Tola, Sakari and Claes-Henrik Norc.man, "Serum Creatinine Concentrations 
S-C-oT and S-GPT Activities and Lead Exposure, If Int. Arch. Occup. 
Environ. Hlth. 39 (1977),. pp. 37-44. 

294.D. Tola, S.and C.H. Nordman, "Smoking and Elood Lead Concentration in 
!.-ead Exposed Workers and an Une,.-q::osed Population," Enviromnental 
Research, 13 (1977), pp.2S0-2S5. 

294GE. Zeilhuis, R.L., "Dose Response Relationship >for Inorganic Lead," n.d. 

294.F. 
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295. Letter dated 21 May 1977 to Clarence Page, OSHA from Franklin Mirer, 
United Auto Workers Enclosing "Lead: A \'lorker's (uide to Checking 
Exposure to Lead," U.A.W. Occupational Health 5. Safety, Vol. VI, 
No.1. January-February 1977. (See exhibit 180). 

296. Letter dated 3 June 1977 to Docket Officer, OSHA from P~bert De~~~, 
ASARCO Inc. enclosing cost calculations requested of ~x. Godsey 
at San Francisco Hearing. (See exhibit 217). 

297. Letter dated 25 May 1977 to Clarence Page, OSHA "from Ira Monosson, 
California Department of Health. (see exhibit 22l.A). 

297.A. Data summary and analysis of Prestolite Battery Division ?repared 
by Rodney Beard. Stanford University School of Medicine, ~Arch 1977. 

297 .B. "Lead Exposures in t.~e California Battery Industry," frcm CAL/OSF.A 
inspections. 

297.C. Ten (lO) sets of results of biological monitoring at several battery 
plants by ~~/OSHA. 

298. Statement of General ~1otors Corporation with six (6) appendices. 
(see exhibit 225, 284, 284.A., 285). 

299. Letter dated 1 June 1977 to David Kuchenbecker, SOL from Jan Handke, 
NIOSH enclosing five (5) additions "to "Interim Bunker Hill Report." 
(see exhibit 85). 

"300. National Institute of Occupational Safety and Health, "Final Report: 
Environmen tal Ph as e : Bu.."1ker Hill Study,tI n • d. 

301. Baker, Edward L. and others, "Lead Poisoning' in children of Lead 
Workers: Horne Contamination with Industrial Dust," The New F.naland 
Journal of Medicine, Vol.296, No.5 (3" February 1977). pp. 2GO-261. 

302. Abed, D. and others, "Clinical Report: Fatal Lead Encephalopathy 
Concerning an Anatomo-Clinical Case," Arch. Maladies Profe~s. 
34(lO-Yl): 599~608 (1973). Original in French. 

303. Letter dated 6 June 1977 to David Kuchenbecker, SOL from Peter ~hn 
on behal~ of General Batter1 Corporation enclosing st.ltc~l·nt of 
Ralph Smith a.nd "Production of Burning Teams in Redding. PI\. th.:.rning 
Department," 13 January 1976. 

304. Letter dated 27 May 1977 to Clarence Page, OSITJI. frem .",'m("~ rnqlish, 
United Steelworkers of Ar.1erica enclosing" a mcmor.1I1du.-n dot t ~·d .; J.,nu.lry, 
1977 to Jerome Cole on probable format for OSHA lead hc.,r 1n'JII. 
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305. Letter dated 23 May 1977 to David Kuchenbecker, SOL from svcr.d Bergs¢e, 
Paul Eergs¢e & Son A/G. (See exhibits 172-175). 

306.A. Letter cated 23 May 1977 to David Kuchenbecker, SOL from Svcnd Ecrgs¢e, 
Paul Eergs¢e & Son A/G. (See exhibit 172-175). 

306.E. Two (2) black and white photographs with accompanying captions. 

306.C.Co.rrections to testimony of Svend Bergs¢e, 13 Hay 1977. 

306.D. Transcript pages 5142-5204 as corrected according to 'exhibit 306.C. 

307. Eergsoe, Svend and Sidney Pearle, "The Story jl..bout the S8 Furnace." 

308. Letter dated 30 l1ay 1977 to David Kuche~.becker, SOL from Peter Greene, 
Eealt.'fj, Research Group. (see ex.. .. i.bit 146A) 

309. Alessio. L. a.."ld others. "Free Eryt.."l.rocyte Protcpo:q.hyrin (lS <In Indicato;:­
of the Eiological Effect of Lead in Adult Males: III. Eeh~vior of 
Free Erythrocyte Protoporphyrin in Workers with Past Lead Ex~~sure," 
International Archives of occupational and Enviror.rnent.J.l HCulth, 
38 (1976),pp.77-86. 

310. Letter dated 27 May 1977 to Docket Officer, OSF21., from Art hu:- Schulert, 
Enviro~~enta1 Science and Engineering COr? 

311.A. Letter dated 1 June 1977 to Clarence Page, asH.'"". from Bc:-n.J.rd Roy I 

~_~ submitting corrections and clarifications to transcript of 
~p_;x presentation. 

-
311.E. Dr. R.F. Bellis Slide Presentation, OSHA Lead Hearings, :?J H41.rch 19T 

TR. 1642-1649 (on behalf of ~1~1L~). (see exhibit 81.B.). 

312. Letter dated 1 June 1977 to Clarence Page, OSF~ fro~ Jeanith ~iller, 
Bell City 8atterj Co. 

313. Letter dated 4 June 1977 to Clarence Page, OSHA from J. Scott McAllist~ 
enclosing "Statement of Reasons." 

314. Suppla~entary Testimony of Globe-Union, Inc. (see exhibits 150A,lS0E, 
235). 

315.A. Letter dated 31 May 1977 to Clarence Page, OSHA from ~~vid r.r~ck, 
Estee Batterj Co. (see exhibit 123) • 

315.B. Six (6) blood lead analyses: Estee Eattery Co. 

315.C. Eight (8) groups of employee blood lead data, Estce D~ttory Co. 

316. Promotional material and "data on Apsee, Inc. cqu i rr1':l'nt. {!11'(' (·xhibits 
74, 74A). 
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317. Snee, R.D. "Evaluation of Studies of the Relationship Eet~een Blood 
Lead and Air Lead, Petroleum Laborato=y, E.I. du Pont de Nemou~s & Co., 
7 April 1977. 

318. Letter, no date, from ~GanaLancranjan. (see exhibits 58, S8A, 58B). 

319. Letter dated 18 March 1977 to David Kuchenbecker from Anna Maria 
Seppalainen. (see exhibits 51. SlA-C). 

320. Letter dated 5 June 1977 to Clarence Page, OS~_ froo Stanley Rodm~~, 
National Automotive Radiator Service Association. 

321. Letter dated 4 June 1977 to Clarence Page, OSP~ =rom F.J. Grigsby, 
Y.W Battery Division, Westinghouse Electric Corporation e~c!osing 
results of split sample blood lead determinations, January 1977. (see 
exhibit 204). 

322. Schwarz, K. "Potential Essentiality of Lead,'f Arh. ?i:r. Rada. ":'oksi:.col., 
26 (1975), pp. 13-28. 

323. Letter dated 8 June 1977 to Clarence Page, OSP~ from Stuart M~ix, 
Lancaster Battery Company. (see exhibit 129). 

324.A. Battery Council International, "Tl:e Storage Battery !-!anuiact:lring 
Industry, 1976-1977 Year Book," 1976. 

324.B. Battery Council Inter:'lational, "The Storage Battery ?1anufact't:.!:'':'ng 
Industry, 1973-1974 Year Beok," 1974. 

324.C. Burkarl, R.,A. "Market Ar.alysis 1977-1981," Globe Battery, ;._?=il 1977. 

325. Letter dated 4 August 1975 to Marshall Mille::-, OS:2.~ f::-oo ':oh::. Fi."lklea 
NIOSH. (Also Exhibit 86.A). 

326. 'Notices of Intention to Appear at St. Lo~is Regional Hearing co~encing 
26 April 1977. See attact~ent VI. 

327. Notices of Intention to AFpear at San Francisco Regional Hearing 
commencing 3 May 1977. See attachment VII. 

326. Suppla~ental Statement of St. Jo~ Minerals Corporation, 13 June 1977. 
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330. "Comparison of Proposals by OSHA and L. I • A. with Respect to Heal t."l 
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(Sci:lmi tted by Lead Indu.st:=ies Association) . (see exhibit 125,234). 

331. Attac~~ents: Testi~ony of Sheldon W. Samuels (see exhibit 149). 

-50-



332. Eller, Peter M. and Janet C. Haartz, "A Study of Methods for the 
Determination of Lead and Cadmium. "P-.merican Industrial Hycriene 
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333. National Institute for Occupatioanl Safety and Health, "Reproductive 
History Questionnaire." (see exhibit l46.A.). 

334. Memo~andum dated 11 June 1977 to Clarence Page, OSF~ from Kenneth 
Brid1:iord, NIOSE enclosing NIOSE Interim Report TA 77-26 "P-.nalysis of 
Blood Lead and Air Lead Data from Chloride Inc., Tampa, Florica," and 
"~.nalysis of Blood and Air Lead Data from General ~otors, Delco-Remy 
Batteri' Plants I Muncie, Indiana and .Fitzgerald Georgia." 

335. Post-Hearing COl!'1Ilents by the Lead Industries Association, Inc. Concernir:c 

the Proposed Standard for Exposure to Lead, 16 June 1977. 
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standard. 
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. Mark Letter.man. 
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in an Occupational En,,·ircnment," n.d. (submitted by Bet..l;lehcm Steel 
Cozp.) 
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341. 
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344. 

345. 

"Summary Discussion by Globe-Union Inc. of the Hearing Record on the 
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Penr~ylvania, Concerning the Proposed Standard for Exposure to 
Lead, It 20 June 1977. 

"Post-Hearing Brief of rne EattE-~ Council International," 20 June 1977. 

"Post Hearing Brief of United Steelworkers of America, lI.FL-CIO-CLC 
on Sta.."1dard for Inorganic Lead," 20 June 1977. 

Repko, Jo~.n D., nSuppla~ental Report or Behavioral a~d Ncuroloqical 
Deficits of Workers-in the Storage Eattery f.1anufacturing Industry," 
15 Ju."1e 1977. 

Letter dated 9 May 1977 to William Lee, OSR~ from F. Ir~nc Willia~$on, 
}~erican Public Health Association. 
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346. Letter dated 20 June 1977 to Docket Officer, OSF~ from K.W. Nelson, 
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350. Letter dated 23 June 1977 to William Lee, OSP-; fron Donald L}T.~~, 
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351. Letter dated 4 June 1977 to Clarence Page, OSF~ from Joan 
Samuelson enclosing "Employment Rights of Women in the Toxic 
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352. Letter dated 28 June 1977 to David Kuchenbecker, SOL from E.N. Doyle, 
Cominco Ltd. 

-52-



SECTION 5 

REPRINT OF INORGANIC LEAD HEJ.~RING EXHIBIT NO. 65A 

-53-



APPENDIX 1\ 
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Methodology for Engineering Cost Estimates 

In this section we describe the met~od used to estimate 

the cost to individual firms and the whole industry of in­

stalling the engineering controls needed to meet the proposed 

OSHA standard. 

A number of battery plants considered to be representa­

tive of the various sectors of the industry were visited· by 

~n ~ndus~rial hy~iene consultant retain3d by the Battery Co~ncil 

International. For each operation in t:lese sample plants h'hich 

generates lead dust estimates were made of the cost of controls 

which would be needed to bring the operation into compliance 

with the proposed OSHA standard. The costs for each opera-

tion include the capital cost of -purchasing and J-_n_sj:alling 

the necessary equipment, the cost of operating the equipment, 

which includes power and maintenan~e, and the cost of de­

creased labor productivity resulting from installation of the 

equipment. In addition the down-time for each operation was 

estimated based on the amount of time needed for installation 

of the engineering controls. Table I presents the results of 

this effort on a generalized basis for each operation which 

will have to be brought into compliance with the standard. 
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In order to gather the data needed to estimate the costs 

on a plant by plant basis, CPA sent out a questionnaire to as 

many battery producers as could be contacted. The type of infor­
mation requested included the number of batteries produced peL' 

shift and the number of shifts per day for each operation; the 

number of grid and parts casting machines, st.acking machines, 

pasting stations, group drop stations, etc.; and the amount 

of the plant area exposed to lead dust. "Wi th the responses 

received from battery producers plant-level costs were esti­

mated for 83 SLI batte~y plants, includlng almost all of the 
.1 

plants of the major firms and large independent firms. The 14 

industrial b~ttery plants for which data were available are not 

considered in this section. 

In order to estimate a total engin~ering compliance cost 

for the whole industry it was necessary to project costs for 

the remaining firms in the industry based on the results ob­

tained in the analysis of firms which responded to the question­

naire. This was done in the following manner. 

Several directories were used to ~ompile a list of the 

firms which did not reply to the questionnaire. The directories 

included"the Dun and Bradstreet Metalworking Directory, the Battery 

Council International membership directory, and"the Independent 

Battery Manufacturers Association directory. Industry services 

provided help in determining the employment of each of these 

plants. They we~e then matched with similar sized plants from 

the group which did respond to the questionnaire and the com­

pliance costs and capacity were estimated for each plant based 

on its "model" from the sample. The co:.; ts for these plan ts l,vere 

then added to the costs of the plants in the sample to obtain 

estimated costs to the entire SLI battery industry. 
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The 1972 Census of Manufacturers li~ts a total of 208 

plants produci~g lead-acid storage batteries in ·the United 

States. Of the III plants for which data were unavailable, 82 

were located through the directories. The remaining 29 plunts 

were all assumed to employ fe'i/er than 20 workers, since in 

theory the Dun and Bradstreet Metalworking Directory covers 

all pluots \vith more than 20 employees. Of the 82 plants located 

through the directories 66 employ leis than 20 workers, so a 

total of 95 plants not in the CP~ sample were determined to e 

employ fewer than 20 workers. The remaini~g 16 plants ranged 

in.employment from 20 up to 150 workers. For the purpose of 

determining employment impact~, the firms employing fewer than 

20 workers were assumed to employ an average of 10 workers each, 

for a total of 950 employees for the 95 plants in .this categor:,. 

The other 16 firms have a total employment of 812. 
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Table 1 

AODITI01'l!IL LABOR, POWER, MID COSTS HlCURRED TO CQ1·1PL Y \·IITl! 

PROPOSED OSflf\ STNlD!IRDS UiIDER ilORi1ilL OP[R/\TI 11G corm IT IO~'!S 1 

Five Largest Srnal1er 
Sarr~ Industry -P-rooIJccrs Comodnies 

Estimated Capacity 
(000 units) 68 / 8G5 75,459 58,916 1,610 

Total Cap ita r Cost 
·U,1j I lions of Do II ars) 237.667 345.669 166.532 26.143 

Labor per year' 
(/-lanhours) 2;876,638 3;316,360 2,094,081 139,303 

Ki lowutt Hours 
~t-tJ247, 184,139 per Ye<:lr 155,596,482 11,684,422 

Capital Cost ceo 
Per Year2 
(Mi II ions of Do I ! c -5) 29,,545 41.971 20.659 3.008 

Maintenance Ccst 
Per Year 
(Mil!ions aT 

Do II <:lrs) 9.389 14.094 6.567 1.071 

Labor CoS-t 
Per Yea~" 
(foil II ions of 
Dollars) (6. [ 13 18:870 11.915 .795 

POl'lel- Cost 
Per Year-
(Miilions of 
Do II ars) 4.100 4.919 3.096 .233 

Total Operating Cost 
Per y ear 3 

(t-1i I lions) 29.603 3.7.883 21 .578 2.099 

Tota I Cost Per Yewr 
(Millions) 59.148 /9.854 42.238 5.107 

<Table cootinued on followIng page) 
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Table 1 (continued) 

Footnotes 
1 Norma I Operating Capacity Is assumed to be 85% capacity uti I ization. 

2Capital cost Is amortized over 15 years at an interest rate of 9% 
for large producers and 7.75% for smal I producers (Smal I Business Administra­
tion rate) 

30perating cost is the sum of maintenance, labor, and power costs and 
is assumed to vary proportionately with capacity uti I ization. 

-Labor cost is due to lower productivity caused by ihe inconvenience 
etc. of the venti lating cquip~ent. 

SOURCE: Data supp/ ied by the Battery Industry and by Industrial Health 
Engineering Associates. 
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Table 2 

COl-'PLIANCE COST PER BATTERY AT 85 PERCEtiT AND 

65 PERCE~~ CAPACITY UTILIZATION 

1 

Scenario r 
Five largest 

Sample Industry Companies) 
(cents) (cents) (cents) 

Operating Cost/Unit 50.6 59. { 43. ! 

Capital Cost/Unit 50.4 65.4 41.3 
(at 85% of capacity) 

Capita! Cost/Unit 66.0 85.6 53.9 
(at 65% of capacity) 

Total Cosio/Un i t lOr .0 124.5 84.4 
(at 85% of capaci ty) 

Total Cost/Unit 116.6 144.7 97.0 
(at 65% of c;~pacity) 
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Smaller 
Companies 2 

{cents} 

153.3 

219.7 

287.3 

373.0 

440.6 



Table 3 

AiHlUAl COST BY PlMIT TO cor~rl Y ~J ITIl PROPOS [0 OSH/\ 

ST I\1IO/\ROS UlIDER tlOrU·1i\L OPCP.;'\ T HiG CONOITIDrIS: SCErlll.RIO I I 

Capital Costs OperutinQ Cost Total Cost Estir.luted Ii 
Plant per nattery per Ca ttery per [3attery Plant (cpo 
tltJrr,hc r (units) (units2 {units} (000 [utter 

.60 .117 1.07 700 

2 2.99 5.57 8.56 150 

3 .38 .GO .98 1,617 

4 .53 .40 1.03 v'490 

5 .35 .53 .88 1,690 

6 .51 .. 60 I. II 1,090 

7 :36 .56 .92 1,400 

8 .40 .66 l. 06 1,150 

9 .34 .51 .85 It 290 

10 3.06 2.34 4.40 
. -,..., 
IL.L. 

11 3. 78 2.24 6.02 32 

12 .65 .56 1. 2 i 354 

! 3 .68 .64 I. 32 623 

14 .67 .65 I. 32 I , 18"' 

15 1.44 1.22 2.66 tiS 

16 2.18 1.21.3 3.46 103 

17 .40 .34 • 74 1,600 

18 .59 .49 1.08 600 

19 .47 .~4 .91 450 

20 .42 .42 .84 700 

21 .55 .47 1.02 650 

n .61 .63 I. 2ti ~75 

2.3 .60 .47 1.07 725 

2·1 .40 .35 .75 It 1125 

75 .58 .49 1.07 800 

2() .59 .48 1.07 600 

27 .77 .67 1.44 425 
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Tc:rblc (.con t i nucd) 

'ArWUAL COST BY PLNlT TO COiWL Y 1,·11 Trl PROPOSED 0511/\ 
STANO.ARCS U~OER NORMAL OPERATING COUO IT IOnS: SCE1U\RIO 

(OOO 8attcric c 

Jan t Cap ita 1 CcS't OpcraLing CC3t Tota 1 Cost Estim('1 td finn' 

umber per Ba tter/ ~er ~att(':iY-=- per [30 t tc ry Plant Ctl[lilCi' 
--

28 .67 .60 l. 27 400 

29 .60 .53 I. 13 350 

'i0 .54 .49 1.03 '450 

31 .77 .66 I. 43 312 

32 . 60 .81 . I .41 1,000 

33 .72 .65 1.36 I, 193 

34 .65 .57 1.22 750 

35 .54 .47 1.01 60Cl 

36 .58 .49 1.67 '850 

37 .68 .59 I. 27 700 

38 • 73 .• 63 I. 36 400 

':Q 
~-' .54 .59 1.23 793 

40 .33 .34 .67 r,725 

41 .53 .49 \.02 875 

42 I. 72 .99 2.71 64 

43 1.21 .73 1.94 237 

44 2.25 1.25 3.50 75 

45 '7.49 4.67 12.16 16 

46 2.31 1.57 3.88 54 

47 2.05 I. 35 3.40 60 

. 48 2.58 \. 46 4.04 150 

49 2.20 J.50 3.70 65 

50 8.12 5.97 14.09 ·17.5 

51 6.99 " . .., 3 11.42 '15.8 

52 I. 54 .93 2.47 125 

5.) 1. 1\-1 .95 2.39 155 

54 .88 .86 I. 74 700 
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Table (contillued) 

ArHiui\L COST l3Y PlJlili TO CG:-iPL Y HlTlI PfWIlOS ED OSl !.'~ 

S T fIJI DI~R OS urlO[r~ NORl·li,L OPERl\TH1G COIIO 1 T I Ot;S : SCEiU,R I a 
(000 G0tt.e 

P1Cll1t Capitol Cost Operllting Cost Total Cos L Es t i ma tul 

Ilur:llJc r per natt cry 2 per Ba t ter'l3 Qcr 8a ttery P 1 tl n t Cd;' 

-- ---
55 .79 .83 1.6l ,G25 

56 1.0' .99 2.00 ,150 

57 .65 .68 I. 33 1,075 

58 .80 .78 J. 58 1,000 

59 .93 .91 1 .8t1 ,/500 

()O .36 .31 .67 2,000 

61 .35 .29 .6t1 2,500 

62 .28 .26 .54 4,500 

63 .34 .29 .63 3,000 

64 .38 .33 .71 2,000 

65 .92 I. 13 2.05 519 

66 .84 l. 0 1 1.85 671 

67 2.25 2.30 4.55 136 

68 .79 .83 1.62 635 

69 3.45 2.13 5.58 35 

70 -9.09 5.95 5.04 12 

71 5~-45 3.20 3.65 20 

72 .29 .35 .6-1 1 , if <1 6 

73 .33 .37 .70 1,3~9 

7-1 .32 .36 .68 ! ! 446 

75 .25 .34 .59 1,250 

76 .32 .~O .72 1,000 

7'1 .23 .32 .55 1,375 

'm ./B .36 .6t1 1 ,7.')0 

79 .27 3r' • :> .02 1,750 

HC) ./,1 • .$0 .59 3,OGO 

81 .34 .42 .76 
,,750 

82 .33 .t12 .75 1,000 

83 .31 .38 .69 ~ 875 
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Table (continued) 

J\WIUAL COST CY PLAtlT TO cm·1PL Y IHTH PROPOSED OSW\ 

STJ\NDJ\RDS WIDER ilORI·lI\L OPERATIilG CONOI TIOiiS: SCEtlARIO I 

lSccni)rio f (lssurncs ih;)!' cornrunies 1I1i"crnpt io bring their current 
pfnnt and equipment into comnli~nce 0ithout changing plant configur­
ation or purchasing new equipment. 

2Assuming a normnl operating rate of 85 percent of capacity. 

30per'a'r i ng cosi's 1 riC 1 ude the cost of povler 1 ma i ni'cnance, and lost 
labor'.p-rQ,ducrlyily necessary i'o comply ~lij-h i-he proposed stand~rds. 
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Table 5 

ADDITIONAL LACOR, PO~[R. AND COSTS IIICURREO TO COMPLY WITH 
PROPOSED OSHA STAnDARDS UiiQU< tlORtl/\L orERflTHIG CONDITIONS I 

HllErJ PRODUCERS OPTlfV\LL Y SUBST IT UTE r'lEC}!J\ill Z/\ TI Oil FOR LAGOR. 

Sample 

E5/ im,ll (:<1 CiJ;Juc i ty 
(000 un its) 68,865 

Toiul C<JpitiJl Cosi 
(I-Jillions of Dollars) 202.092 

labor per year 
(Manhours) 2,864,050 

Ki lowatt Hours 
per Year 207,691,940 

Capital Cost 
Per Year2 
(Mi ! I ions of Do! lars) 

Maintenance Cost 
Per Year 
(tvli t 1 ion s 0 f 

24.845 

Do r r a rs) 8.066 

labor Cost 
Per Year" 

.... - H-1illions of 
Dollars) 13.852 

PO\'Ior Cost, 
Per Year 
(~1i II ions of 
Do liars) 3.513 

Total Operating Cost 
Per YeZlr 3 

(Mi II ions) 25.431 

Total Cost Per Year 
<Mi 1 I ions) 50.276 

Industry 

75,459 

307.677 

3,281,459 

247,065, (04 

36.993 

13.335 

18.672 

4.917 

36.923 

73.916 

(Tablo continued on fol lowing pago) 
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Five Lllrgest Si1ldller 
Producers COll1oanies 

58,916 1,610 

144, 268 23.332 

1,591,028 119,914 

136,022, r 1 r 10,088,945 

'17.897 2.684 

5.7iO .968 

9.052 .682 

2.707 .201 

18.953 1.851 

36.R50 4.536 
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Table 5 (continued) 

footno tes 

ItJormal Oper<:lting Capacity is ussumcd to be 85% cap()city uti I iZiJtion. 

2 Cap i-t()1 cost Is (Jmor"tized over 15 yc()rs at an interGst rate of 9X 
for large producers and 7.751, for smal [ producers <Smdl r Gusiness I\drnrnistro­
tion rate) 

30per<J i i ng cost is the Sum of ma i n"~enance, labor, and pO"":er costs iJnd 
is assumed to vary proportionately with cap~city uti I ization. 

~ labor cost is due to !o\·u?r product i IJ i ty caused by the i nconvcn i cnce 
etc. of the venti lating equipment. 

SOURCE: DDta suppl ied by the 8attery Industry and by Industrial Hearth 
Engineering Associates. 
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Table 7 

ANNUAL COST !3'{ PLAnT TO Cor,lPL Y vI TTH PROPOSE 0 

OSHA STNWARD UiIDER NORVAL OPERATHIG COilDITIOiiS: SCENARIO 2 

Ca pita 1 Costs Operating Cost Total Cost Estimatod Arnual 
Plant per Ba ttery per Buttery per Buttery Pl tint CapaC/'ty 
r:umber (units) - {units) (unitsl (OeO Btl l t2ri es L 

.55 .43 .98 700 

2 2.55 5./6 7.71 150 

3 .30 .53 .83 1,617 

4 .45 .35 .80 590 

5 .27 .46 .73 1,690 

6 .36 .46 .82 I,OSO 

7 .29 .49 .78 1 ,1\ OC 

8 .30 .60 .95 'I' 50 
9 .28 .45 .73 1.290 

10 1.65 1.94 3.59 122 

II 3.77 2.25 6.02 32 

12 .64 .56 t. 20 354 

13 .60 .56 I .17 62~:' 

14 .48 .48 .96 I, 187 

15 1.21- .98 2.18 115 

16 1.69 .98 2.67 102 

17 .34 .29 .63 1,60C 

18 .55 .44 .99 600 

19 .41 .39 .80 450 

20 .38 .39 .77 70Cl 

21 .47 .39 .86 650 

_ 22 .49 .52 1.01 "75 

23 .55 .41 .96 725 

24 .33 .28 .60 1,425 

25 .46 .38 .84 (;00 

26_ .50 .40 .90 600 

27- .57- .49- !-.06 425 
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Table 7 (continued) 
ArHiUAL COST !3'{ PLMIT TO Cm-iPLY HITH rrWrOSED 

OSHA STNlDARD urlOcP. r:ORi-~AL OPERATInG COiiDITIorlS: SCEiiAP,ro 2 

Capita 1 Costs Operating Cost Total Cost EstimClted IInriua; 
1 an t per fJa ttery per l3a l tcry per Gattery Pl unt Caraci ty 

lumber (units) (units) (units) (000 8attc~i~s~ --- -
28 .47 .42 .89 400 

29 .53 .46 .98 350 

30 .42 .39 .80 450 

31 .58 .50 1.08 312 

32 .42 .57 .99 1,000 

33 .49 .46 .95 1,193 

34 .47 .40 .88 750 

35- .45 .39 .84 600 

36 .40 .33 .73 850 

37 .59 .42 .91 700 

.33 . 5'1 .45 .99 400 

39 • .11 .53 .93 793 

40 .33 .34 .68 It 725 

41 .38 .35 .72 875 

42 1.72 .99 2.71 64._ 

43 1.00 .59 1.59 237 

44 2.24 1.25 3.49 75 

45 7.49 4.68 12.17 16. 

46 2.30 1.57 3.88 54. 

47 2.05 \.35 3.39 60 

48 2.24 1.25 3.49 150 

49 2.20 L50 3.70 65 

50 7.40 4.82 12.22 17. 

51 6.99 4.43 II .42 IS. 

52 \.44 .86 2.30 125 

53 I. II .75 1.86 155 

5-1 .65 .65 1.30 70e 
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Table 7 

ANNUl\l COST BY PlMIT TO COrWLY I·ll Tf! PROPOSED 

OSHA STAt'lDAf~D UNDER NOm·1M. OPERATHIG COUDITIons: SCENMHO 2 

Capito1 Costs Operating Cost Total Cost Estilllc1ted Annuc11 
Pl an t per !3attcry per etl ttery per Gattery Pltlnt C(}[)rJCi ty 
Number (units) (units) (units) (000 Batteries) ---

55 .59 .65 I . 211 625 

56 .72 .72 1.44 450 

57 .49 .54 1.04 1,075 

58 .59 .60 l. ! 9 1,000 

59 .71 .71 ! .42 500 

60 .34 .28 .62 2,000 

61 .31 .26 .58 2,500 , 

62 .25 .23 .48 4,500 

63 .30 .25 .56 3,000 

64 .35 .31 .66 2,000 

65 .77 .99 1.76 519 

66 .68 .87 1.56 671 

67 1.66 1.78 3.44 136 

68 .75 .00 ! .55 635 

69 3.44 2./3 5.57 35 

70 9.09 5.95 15.04 12 
71 5.45 3.20 8.65 20 

-72 .30 .35 .64 ( ,446 

73 .33 .37 .70 1,349 

74 .31 .36 .66 1,4tl6 

75 .30 .33 .63 1,250 

76 .37 .39 .77 ! ,000 
77 .27 .32 .59 I ,375 
70 .33 .36 .69 1 ,2'30 
79 .32 .35 .67 1.750 

80 .24 .29 .43 3,000 
81 .40 .42 .82 750 
02 .39 .41 .80 j ,000 
03 .35 .. 38 .73 075 
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Table 6 
COMPLIANCE COST PER BATTERY AT 85 PERCENT AND 65 PERCENT 

CAPACITY UTILIZATION AFTER REPLACING LABOR WITH MECHANIZATION 

1 

Scenario'II 
Five Largest Smaller 

Sample Industry Companies Cornpanies 2 

(cents) (cents) {centsl -.i.£en ts 1 
Operating Cost/Unit 43.4 57.6 37.8 135.3 

Capital Cost/Unit 42.4 57.7 35.7 196. I 
(at 85% of capacity) 

Capital Cost/Unit 55.5 75.4 46.7 256.5 
(at 65% of capacity) 

Total Cost/Unit 85.8 115.3 73.5 33' .4 
(at 85% of capacity) 

Total Cost/Unit 98.9 133.0 84.5 391.8 
(at 65% of capacity) 
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Table? 

G/\ TTERY WOUSTRY {-iOil ITOR UlG COSTS 

Number of: 

blood Icad samoles 

air icad samples 

medical examinatron~ 

Cost of: 

blood lead sa~p!cs 

air lead sa~p!es 

medical examinations 

First Year 

$ 

79,4<16 

123,269 

34, r 29 

794,460 

$! ,232,690 

$1,365, /4/ 

$3,392,L91 

DATA SOURCE: Data SUPP [ied by btlttery produc-€rs 

$ 

$ 

.$ 

Long Run 

23,981 

47,963 

! ',991 

239,8:0 

479,630 

479,630 

$1,199,0,0 

DERIVATION: The nunbar of samples and ~edical examinatio~s and ccsts 
\·:2rc dc,i'!c(J fro;"' th8 s;JGcificati(),,;3 ~ublisheG by OS;·/;\, in i"h8 E"eir?rc.7. 
Registcl', Yolllm2 40, ~lLim~cr 193, Friel:::,!, Oc~ober 3, 1975, pp. <159.3·~-
45948 as fo I I C';JS: . 

First Yeci 

blood lead: 12/year for employees with bood lead !evel > 60 ug/iOO g. 
until the leve! drops below LO UG/IOO G; 

oJ - 3 

ai 1- lead; 

6/year for e~ploye~s exposed to > 100 ~g/m air lead, but 
with blood levels below 60 ug/IOO g; 
2/year for employees exposed to > 50 ug/rn 3 but [ass than 
l()o. lJg!m,3 cJr 19ad and less than 60 ~S/rOG 9 b!ood fead 
I e'/e I; -

I inii-i.:JI Sumplc for all employees; 
4/ycnr for emplcyccs exposed to between 50 to 100 ug/m3; 
12/year for cmployees exposed to > lod Ug/ml 

medical exams: 6/ye~r {or employees with blood lead level> GO Ug/IOO ~ 
uni·j t ·rlle blood Ic.Ju level fCllls bela,,, GO ~!9/I:'Q 9; 
l/ye.)r for cmployees exposed to >50 jJg/ml air- ICud lo'.'e\ 

LOlln Rl1ll --"--
blood ICLld: 2/yc.rr (or- .111 expo~ed employees (os::ume5 lhill- air· Icnu 

exposure for al J employees is brought belo\~ 100 uO/r.] 3 
, bur 

Is sti II > 50 ug/ml 

air lead: 4/yc~r (or QI I exposcd cm~loyces b~scd on s.J~C assumpiion 
as (or blo0d lead 

medic.)l C>:<:lms: I/ycvr- few <111 exposed C;JiployCC5 b.:Jsed on ,Jbo'.lc assump­
tion <:llso 
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Costs 

Table;? (continued) 

BATTERY IrmUSTRY ~:ON ITOR !riG COSTS 

Blood ~nd ~ir lead sDmplcs ~re D5sumed to cost $10 each, and mo(Jic~1 

eXCOlrnin<ltions 1,.10 oiJch, including the v<lluo of lost procJ1Jci"i'/iiy. 
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Capaci ty 
(batteries 
£cr dav)_ 

240 

260 

70 

500 

620 

Table 10 
PROFIT IN FORHATl ON FOR ?U"lNTS PRODUC HlG LESS 

THAN 1000 GATTERIES PER O!\'( 

Annual Highest 
Avg. profit Annual Prof- Absorbed Cost 
over period it in period (Compliance 
provided l provided Cos t - $1 .04 ) 
(S/battel-Y) (S/battery) (S/batter)~ 

1.12 1.40 2.35 

.44 .77 2.66 

.54 .54 II. 18 

/. 44 2.16 1.26 

.4 ti 0.63 .84 

CHMU f.'i JUvrl{ :(/)" 
ASSOCIA Tl) I iX 

tNCO[~I'ORA HD L __ 

Post 
Compliance 
Average loss 

(S/battery) 

1.23 

2.22 

10.64 

- .18 

.38 

IPeriod cover IS73 to !975 in all cases excc'pt the third plant 
where information only avai!oble for 1975. Incone figures are pre-federal 
taxe-:; . 
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INDUSTRIAL HEALTH ENGINEERING ASSOCIATES, INC. 

INDUSTRIAL HYGIENE 
AIR POLLUTION 

7340 WASHINGTON AVENUE SOUTH 

HOPKINS, MINNESOTA 55343 

(612) 941-8410 

April 6, 1977 

Mr. Clarence Page 
OSHA Office of Committee Management 
Docket No. H-004 
Room N-3633 
U. S. Department of Labor 
3rd and Constitution Avenue ffiv 
Washington, D.C. 20210 

Dear Mr. Page: 

Enclosed are fcmr copies of the "Engineering Cost and Feasibility 
Study-Proposed OSHA Lead Standard-Secon(}ary Lead Smelters#For 
Lead Industries Association" which I promised to submit for the 
record on the ~ccasion of my recent appearance at the lead 
hearings. 

KJC/pp 

Enclosures 

cc: S. Medina 
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1ft INDUSTRIAL HEALTH ENGINEERING ASSOClATES, INC. 

7340 WASHINGTON AVENUE SOUTH 

HOPKINS, MINNESOTA 55343 

(612) 941·8410 
iNDUSTRIAL HYGIENE 

AIR POLLUTION 

CONSULTING 

FINAL REPORT 

ENGINEERING COST AND FEASIBILITY STUDY 
PROPOSED OSHA LEAD STANDARD 

SECONDARY SMELTERS 
FOR 

LEAD INDUSTRIES ASSOCIATION 
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If'inal 
Engineering Cost and Feasibility Study 
Sec6ndary Smelters 

TABLE OF CONTENTS 

SUI-1MARY . . . 

INTRODUCTION . . . . . . . . . . . . . . 
NATURE OF THE INDUSTRY AND APPROACH TO THE PROBLEM 

PROCESS DESCRIPTION AND REQUIRED 
ENGINEERING MODIFICATIONS · . . . 

Battery Breaking . . . . . . . .. . . . . 
Scrap Material Handling . 
Blast Furnace Charging . . . . . . 
Blast Furnace Fume Control 

Slag Handlin~ . . . . . • . 

. . . . . .... 

Isolation of Blast Furnace From Refinery 

~efinery . . . . . . • . . . • . • 
Casting Station . . . . . . . . 
Vacuum Cleanj_ng System . . . 

Pneumatic Conveying Flue Dust 
Crucible ClerLning . . . . 

-- Lunch Room Ventilation 

Locker Room Ventilation 
New Substation . . . . 

Water Treatment Facilities · . 
Drum Opening Station 

INDUSTRIAL HYGIENE CONSIDERATIONS 

TECHNICAL FEASIBILITY . . • . . 

RECIRCULATION OF CLEANED AIR . . 

. . .. . . ~. . . . 

. . . . . . . . . . 

. . . 

Page i 

Page 

ii 
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1 

2 
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'4 
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5 
5 
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8 

COST ESTIMATE SUMMARY . . . . . . . . . . . 11 

APPENDIX A - COST ESTIMATES · . . . . . . . . A-l 
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Final 
Engineering Cost and Feasibility Study 
Secondary Smelters 

Page ii 

SUMHARY 

1. It is judged technically not feasible to control lead-in-air 
concentrations to 100 ~g/m3 in several areas of the secondary 
lead smelter, such as: 

a) Breaking of industrial and side-terminal batteries. 

b) Handling of scrap, due to excessive maintenance 
problems; and handling of miscellaneous, non-uniform 
scrap. 

c) Handling of slag. 

Cost estimates were based on a study of one secondary lead 
smelter. The summary of the results areas follows:· 

Capacity: 60 tons lead produced p.=r day. 
Capital cost: $2,000,000 
Power Consumption: 1,792,000 KWH per year 
Maintenance: $164,000 per year 
Incremental labor: 12,875 man-hours per year 
Capital cost per unit capacity (tons per day): $33,300 
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7Jt "INDUSTRIAL HEALTH ENGINEERING ASSOCIATES, INC. 

7340 WASHINGTON AVENUE SOUTH 

HOPKINS, MINNESOTA 55343. 

(612) 941·8410 
INDUSTRIAL HYGIENE 

AIR POLLUTION 
FINAL REPORT 

ENGINEERING COST AND FEASIBILITY STUDY 
PROPOSED OSHA LEAD STANDARD 

SECONDARY SMELTERS 
FOR 

LEAD INDUSTRIES ASSOCIATION 

INTRODUCTION 

In October of 1975, the Occupational Safety and Health Adminis­
tration of the U. S. Department of Labor proposed a new Occupational 
Lead Standard. Following that proposal, the Lead Industries 
Association enga;ed Industrial Health Engineering Associates to 
provide a cost and feasibility study of the engineering controls 
necessary to ach~eve the lead-in-air concentrations of 100 pg/m3 
proposed. by the OSHA standard.. The cost study includes the 
operating and maintenance costs of the engineering facilities that 
would be required, including maintenance labor. It does not include 
record keeping, medical examinations, etc. 

NATURE OF THE INDUSTRY AND 
APPROACH TO THE PROBLEM 

The secondary le;ld smelter industry is poorly defined. Published 
information abouc the industry is poor, no doubt partly because of 
the poor definition; for example, the number of plants is variously 
estimated from 40 to 140. Some secondary smelters process a number 
of non-ferrous scrap materials, lead being just one of several 
metals recovered. Another general type handles only lead; the primary 
source being old lead-acid batteries. (These plants are known as 
"battery breakers"). The industry serves a very useful function 
in recovering lead, and in eliminating what would be a serious waste 
disposal problem, the disposal of used batteries. 

Most secondary lead smelters are quite small and do not meet current 
OSHA standards of 200 pg'lead per cu. m. air. The plant surveyed by 
IHE had two blast furnaces and no reverberatory furnace. The plant 
produced 60 ton~ lead per day. 
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F~nal 
Engineering Cost and Feasibility Study 
Secondary Smelters 

Battery Breaking 

PROCESS DESCRIPTION AND REQUIRED 
ENGINEERING MODIFICATIONS 

Eage 2 

Lead-acid batteries, shipped in by truck or railroad car, are placed 
on a conveyor to an enclosed saw. The saw separates the tops from 
the battery case. The separated battery is then conveyed to the 
dumping station where the battery case is inverted and the battery 
tops, plates and remaining sulfuric acid are collected in a pile 
below the battery dumping platform, where the acid drains off. 
The case itself is discarded .. 

To reduce airborne lead and sulfuric acid mist, the saw enclosure 
'would be provided with exhaust ventilation, and local exhaust at 
the dumping station would be required. 

Another process for cutting tops off batteries is a hydraulic 
guillotin knife. A side draft exhaust hood would be required for 
control. 

Still another manual operation, breaking the cases with an axe, 
is required for side. terminal batteries a~d large industrial bat­
teries. Here again local exhaust ventilation would be required. 

The cost of control facilities is $70,000 (see Cost Estimate Item 1). 

Scrap Material Handling 

The pile of plates and lids is saturated with sulfuric acid and must 
be dried before it can be fed to a furnace. Consequentli, the pile 
below the dumping station is constantly being moved to other locations 
to dry. Typically, front end loaders moved these piles from battery 
breaking to locations outside. In some plants, the storage is in an 
open shed. The handling by payloader, with the attendant spillage, 
wheeled traffic over floOT-'s which cannot be kept clean, etc., 
represents an operation which is impossible to control, even to 
200 ~g/m3. (Workers wear respirators in current operations) • 

To control the lead dust, the entire material handling system would 
require revision and mechanization. One such system would be as 
follows: 

(a) From the dumping station, the scrap would fall through a 
chute to a belt conveyor, and be conveyed to a washer 
(to remove residual acid). The belt conveyor and washer 

would be enclosed and exhausted to a wet collector. The 
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f·inal 
Engineering Cost and Feasibility Study rage 3 
Secondary Smelters 

wash water would require neutralization of acid and recovery 
of lead. 

(b) From the washer, scrap would 
conveyor to a drier, so that 
without danger of explosion. 
on the equipment. 

be conveyed by enclos·ed belt 
it could be charged to a furnace 
Dust control would be required 

(c) From the drier, the scrap would be handled in enclosed, 
exhausted belts and bucket elevators to storage bins. 

(d) From the storage bins, the scrap would move by weigh feeders 
and belts to the blast furnace skip hoists. 

The cost of such facilities would be $724,000 (Item 2, Cost Estimate). 

It is anticipated that the equipment described above would not be 
suitable for handling all kinds of scrap received; and that it wOlld 
be marginal, anyway, in achieving a 100 ~g standard.Scrap.handling 
is the most .troublesome area in all secon~ary smelters. The equip­
ment described ~vould need to be housed for weather protection. 
The building would require complete enclosure and exhaust to 
segregate the area and minimize contamination of adjacent operations. 
The cost of such a building is estimated at $191,000 (Item 2A, Cost 
Estimate). 

Blast Furnace Charging 

The charge for the blast furnace is complex and variable. The major 
source of lead is battery plates. Other significant sources are 
scrap from lead-acid battery plants, scrap from oxide plants, dross 
from the refinery, dust from the baghouse and miscellaneous scrap 
containing lead. To complete the charge rerun slag, scrap cast 
iron, limestone and coke are added. The proportion of additives 
is determined by the type of lead scrap and conditions of the blast 
furnace. 

The problems of variability in the lead charge require variability 
in other components of the charge. It is not deemed feasible to 
automate the charge preparation. A compromise solution is to charge 
the lead by the automatic material handling described above, and 
to charge the additives by skip hoist. 

To reduce the airborne lead levels in the breathing zone below 
100 ~g/m3, it will be necessary to enclose the charging operation 
and control the direction of air flow so as to carry airborne dust 
away from the employee's breathing zone. This would be accomplished 
by proper distribution of make-up air. The make-up air would be 
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sllpplied from a perforated plate plenum which provides a relatively 
uniform 100· feet per minute side draft. Air direction would be so 
designed that all significant sources would be downwind of the op­
erator. The air would then be discharged to atmosphere through a 
tall stack. The cost would be $45,200 (Item 3, Cost Estimate) . 

Blast Furnace Fume Control 

Local exhaust and enclosure would be required on the blast furnace 
skip hoist. The slag tap and lead tap are currently provided with 
hoods which would require improvement and larger exhaust rates. 
The fume and dust-laden exhaust would require a fabric filter. 
The existing blast furnace flue gas exhaust is adequate. The cost 
would be $208,000 (Item 4, Cost Estimate). 

Slag Handling 

The slag cools and solidifies. Once solid, the slag mold is dumpei 
on the floor and the slag separated from T.'1e matte. Both by-prodG.cts 
are handled by payloader. To obtain contr::>l, the slag handling arr:~a 
would be enclosed and provided with exhaust ventilation at a cost 
of $10,500 (Item.5, Cost Estimate). 

It is not knmvn vlhether handling slag is a major or minor lead-in­
air source. IHE has conducted tests in the smoke-and fume rising 
from molten slag, and although the fume contains lead, the concen­
trations are less than would be expected. If the slag handling is 
a greater source than anticipated here, th,! proposed correction will 
not. be_ adequate to reach the 100 llg goal, <lild workers will require 
reap·irators. 

Isolation of Blast Furnace From Refinery 

The blast furnace operations are a greater source of lead-in-air 
and more difficult to control, than is the lead refinery. Many 
more workers are in the refinery than are required to tend the 
blast furnace. Therefore, the two areas would be segregated by 
a wall. Ventilation airflows required for other purposes can be 
designed so the flow is from the refinery to the blast furnace 
area through any necessary doorways. The cost is $9,300 (Item 6, 
Cost Estimate). -

Refinery 

In the refinery, the lead blocks from the blast furnace are melted 
in open-top hemispherical kettles. The melt is subjected to various 
treatments to remove impurities as a dross which floats on top of 
the molten lead. In other refinery processes, chemicals are added 
to produce the desired lead alloy. The purified or alloyed lead is 
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pumped to small molds ("pigs") where it solidifies and is removed 
to inventory. 

The refinery kettles are equipped with hoods. To achieve a 100 ~g 
standard, the hoods would require improvement and a greater volume 
of exhaust ventilation, at a ~ost of $33,500 (Item 7, Cost Estimatet. 

Casting Station 

The purified or alloyed lead is cast into small ingots or pigs at the 
casting machine. The machine rotates a series of molds past a fixed 
pouring station, cools the metal with water and dumps the solidified 
ingot on an idler conveyor. From there the ingot goes to inventory. 

Lead can become airborne at the pouring ladel and the return runner 
carrying overflow lead back to the kettle. To prevent escape of 
"airborne lead, th8 pouring station and return lead runner would be 
hooded and ventillted. The hoods would be connected by flexible 
duct to a distribution header. When the casting station is moved 
to another kettle, the hoods would be reconnected to the header 
at another inlet and the previous inlet sealed. The exhaust air 

"must pass through a dust collector before discharge to atmosphere. 
The cost of the system would be $40,000 (Item 16, Cost Estimate). 

Vacuum Cleaning S"!stem 

To achieve a 100 "lg standard, the floors must be kept clean by a 
powerful :'house" ",acuum cleaning system. Floors must be cleaned 
once per shift, a:1d immediately after any spills. Cost is $53,400 
(Item 8, Cost Est~mate). 

Pneumatic Conveying of Flue Dust 

Dust and fumes collected in the hoppers of the fabric filters and 
cooling towers are charged into the blast furnace. The new blast 
furnace feeds the material by screw conveyors and bucket elevators. 
The old blast furnace flue dust is collected in hoppers, transferred 
to the base of the blast -furnace, and shoveled into the skip hoist. 
The handling of collected dust from these collectors, and from those 
to be added, would be by pneumatic conveyor system. Cost would be 
$27,400 (Item 9, Cost Estimate). 

Crucible Cleaning 

The lower part of the blast furnace, the "crucible", is removed weekly 
for cleaning and rebuilding. (The slag is extremely corrosive and 
attacks the lining of the crucible). The cleaning and rebuilding, 
using hammer and chisel, is excessively dusty. A special side draft 
hood would be required to capture the dust generated. The operator 
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~i1l require a respirator. The blast furnace would not be in 
operation during such cleaning, so the capacity of the blower and 
fabric filter could be used for this purpose. A special hood, and 
ductwork and dampers, would be required at a cost of $5,000 (rtem 10, 
Cost Estimate). 

Lunch Room Ventilation 

The lunch room requires ventilation 'to meet the 100 ~g standard while 
occupied by personnel in contaminated work clothing. A special down­
draft piston flow system would be required, at a cost of $75,000 
without air conditioning (Item 11, Cost Estimate). In addition, tt 
may be necessary to require shoe covers and clothes change for some 
workers to achieve the rules of the proposed standard (50 ~g). 

Locker Room Ventilation 

The plant has change room-locker room with limited capacity. Pro­
visions have been :1ade to provide each employee with double lockers 
and shower facilities. Additional ventilation would be required, 
however, to keep the dust concentrations below 100 ~g. The system 
would 'be similar to that described for the lunch room. The cost 
would be $42,500 (Item 12, Cost Estimate). 

New Substation 

A total of 600 HP would be added to operat€ the reqUired engineering 
controls; the planr. is currently at the linlit of electrical capacity, 
so a new substation would be required at a cost of $21,000 (Item 13, 
Cost"Estimate). (Cost of distribution and controls to loads is 
included in their specific estimates). 

Water Treatment Facilities 

The contaminated waste water generated in the plant by the scrap 
washer (and from other sources) would require neutralizing the waste 
water and settling and filtration of the precipitated lead. Facil­
ities similar to those required by a battery plant would be used, at 
a capacity of 100 gpm and cost of $250,000 (Item 14, Cost Estimate). 

Drum Opening Station 

Various lead-containing recycle scrap materials are received in 
metal drums. A ventilated station for opening drums and dumping 
into the skip hoist would be required. Hoods and an exhaust capacity 
of 20 / 000 cfm would be required, with fabric filter, at a cost 
of $160,000. The empty drums must be washed, otherwise handling 
the empties would create excessive dust. Thus a drum washing station 
would be needed, at a cost of $34,000. Total cost of the facility 
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There are many hazardous materials used in industry which have 
permissible ex~osure levels, under OSHA standards, below the pro­
posed 100 ~g/m standard for lead. A great many of these are used 
in very much smaller quantities than lead, and therefore, bench top 
and laboratory type facilities are used in their processing and 
handling. This in itself is an important comparison, in that 
operations on an industrial production scale cannot be conducted 
manually in total glove box type enclosures and in small containers 
except at many multiples of the cost of typical industrial manu­
facturing processes . 

. There is also a significant difference between the industrial hygiene 
problem created by hazardous materials pre"ent in trace amounts in 
what is otherwise the mainstream of produc·.:ion, a1d the situation 
where the hazardous material itself is the mainstream of production, 
as in a secondary smelter. 

There exists at least one historical example of a somewhat comparable 
situation to that required by the proposed OSHA lead standard. At one 
time the TLV for natural uranium was 50 ~g/m3. In a new plant, 
designed and constructed with this TLV in Tlind, and of a production 
capacity comparable to many secondary smel~ers in terms of annual 
tonnage, the capiLl.l cost of achieving the 50 ~g/m3 level was 
$3,850,000 (1955 d)llars). In that pro6es~;, however, there were 
no Wsc~ap" operations, the feed material ~s reasonably uniform and 
was all received in standard 30-gallon cla~p-top drums. Furthermore, 
much of the process was a wet chemistry process in which the uranium 
bearing materials were completely enc16sed in pipelines, pressure 
vessels, etc. 

An interes'tirig comparTson can "be made w1 th vinyl Chl.OrlC1e. Vinyl 
chloride is a hazardous material of recent notoriety, a proven human 
carcinogen. The OSHA standard was set a 1 part per million part 
of air by volume (ppm). It is co~~on practice to use ppm units for 
gQses and vapors, and milligrams or micrograms per cubic meter for 
particulate material such as dust and fumes. If the molecular 
weight of the gas or vapor is known, the pfm style of unit can be 
converted to micrograms per cubic meter. If this is done for vinyl 
chloride, 1 ppm is equal to 2,550 micrograms per cubic meter of 
vinyl chloride. Thus when expressed in the same units as the proposed 
100 ~g/m3 standard for lead, the vinyl chloride standard is 25 times 
as-liberal. The vinyl chloride standard is in general much easier 
to achieve. As is generally well known, vinyl chloride is produced 
in a closed, tightly sealed wet chemistry process at pressures of 
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about 50 pounds per square inch and tempe-ratures below 1,000°F. 
For normal operations, leakage from piping, packing glands of pumps, 
etc., is the major source of air contamination and can be controlled 
by improved maintenance, selected application of local exhaust 
ventilation, and copious general ventilation. Cleaning the inside 
of reactors and other pressure vessels is a major hygiene problem, 
for which adequate personal protective equipment is required. The 
well-known commercial PVC plastic is polymerized vinyl chloride 
(a different chemical) and can be manufactured to contain such small 
trace amounts of unpolymerized vinyl chloride that meeting the 
1 ppm (2,550 ~g) standard is usually not much of a problem. 

TECHNICAL FEASIBILITY 

It will not be technically feasible, in our opinion, to meet the pro­
. posed 100 ~g/m3 lead-in-air standard by engineering controls in 
several major are.iS of the second smelter. 

1) Breaking of batteries by hand, using an axe, will probably 
not meet the standard. Development of a machine to perform 
this function would be necessary to assure success. 

2) The scrap-handling operation will be of dubious success for 
two reasons. First, there are significant amounts of highly 
variable s(!raps that cannot be handled by a mechanized system. 
Second, ev~n handling of battery scrap presents a difficult 
corrosion and abrasion problem, so that maintenance activities 
wi1.l be frequent. Such activities result in spills on the 
floor, and (without respirators) high exposure for the 
workers performing the maintenance. 

3) Handling of slag may be an unsolved problem. Process changes 
may be necessary, such as granulating the slag with water, 
not generally used in secondary smelters. Other possible 
process changes are only "proposed" and are proprietary. 

RECIRCUh~TION OF CLEANED AIR 

The proposed OSHA standard (1910.1025 (f)(3» requires that "air from 
any exhaust ventilation system for lead shall not be recirculated into 
the workroom." It would be most unfortunate, in our opinion, if 
this provision were to be promulgated as part of the standard. 

Most exhaust systems in secondary smelters would not be amenable to 
recirculation, but some, notably the high-volume systems for the 
lunch rooms and locker rooms, would be. Considerable energy and 
cost savings \..;ould be available if recirculation were used on those 
system. 
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An extensive history and background exists on this topic which 
should be briefly reviewed. It has been a rather uniform policy 
on the part of almost all official agencies and almost all proJes­
sional industrial hygienists to recommend, up until recently, that 
recirculation of air cleaned of toxic contaminants should not be 
done. It was recognized that .the air cleaning devices, even though 
basically capable of cleaning the air to a safe degree, were not 
completely reliable and all too frequently received inadequate main­
tenance. Therefore, with recirculation, there was a finite risk 
that the workroom air would be dosed with toxic materials by the 
ventilation system itself. In the days of cheap energy, it was a 
good decision and correct policy to require that recirculation be 
prohibited and the air exhausted from the building be replaced with 
outside air suitably heated or otherwise conditioned. It should 
also be remembered that most proposals for such recirculation were 
based on the use of a single a~r cleaning device without any "back-

·up" or redundancy to insure that the recirculated air would be safe. 
Recirculation prop~sals were made on that j)asis because (in the days 
of cheap energy) the savings by recirculation would be negated if 
additional safeguacds and monitoring-devices were required for the 
recirculated air. 

Now, however, the cost of energy is such that it becomes economically 
wise to spend the extra capital and maintenance cost to provide for 
recirculation of cleaned air if such a sysLem can be designed and 
monitored so that it is reliable and safe. For dry particulate dusts 
such as the lead o·dde dust, the technolog~: has been in existence 
for some time to p;rmit such safe recirculation. The typical sys­
temwould consist of a self-cleaning fabric: filter as the first air 
cleaning device; if well maintained, the cleaned air from such a 
filter in a battery plant service would be fit to breathe. However, 
for safety and reliability the first filter would be followed by a 
second or back-up filter which would consist of a high efficiency 
filter of the HEPA type. This second filter would not be self­
cleaning but would require replacement if sufficient dust leaked 
through the first filter and built up resistance on the second fil­
ter. Filters of the class proposed for second or back-up filter can 
be tested in place to insure that their efficiency is reliably high; 
there are no moving parts or other phenomena which would destroy 
the efficiency of such a filter bank, once it is properly installed. 
Various other controls and devices can easily be installed to monitor 
the concentration of lead or total dust in the cleaned air to auto­
matically bypass the system in the event of failure, etc. 

Such a recirculation system properly designed can recover essentially 
100% of the heat in the air exhausted from the workroom and, in 
addition, can recover essentially 100% of the energy used in moving 
the air, forcing the air through filter resistances; and can even 
recapture essentially 100% of the wasted electrical energy represented 
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In typical recirculation situations, only a slightly greater capital 
investment is required to permit such recirculation than is required 
to provide make-up air. With today's fuel costs, the cost is 
recovered in less than one year. In view of the reasonable projection 
that energy costs will increase faster than other costs, sucn 
economic benefits can only become more attractive. It is obvious, of 
course, that proper recirculation of cleaned air. in a safe manner is 
consistent with national energy policies; and that forbidding such 
provisions on the basis of Iltradition" i'lould be neither wise nor 
economic. . 

It can even be reasonably argued that a well-designed recirculation 
system will provide a better working environment than vlould a 
conventional exhaust and make-up air system. Lead oxide dust can 
be removed from the air so that the lead-in-air concentration is as 
low or lower than the outside air concentration in the vicinity of 
the plant. Furthermore, requirements that recirculation cannot b~ 
practiced would, due to economic pressures, result in attempts to 
use minimal exhaust air volumes on dust control hoods in order to 
minimize the volume of make-up air requi~ed and the heating cost 
thereof. In that event, better control of the lead dust at the 
capture points would be achieved if the more generous air volumes 
permitted by recirculation were used. 

It should be recognized that, for the small establishment, the 
mere price of fuel is not the i'Thole picutre. The only fuels 
suitable for small installations for make-up air duty are natural 
gas, propane or LPG, or fuel oil. For th2se fuels, price is not 
the only consideration because they are at times (and may increas­
ingly so become in the future) literally -u.navailable. The next 
step up, for the small establishment, would be to purchase electr~city 
for heating, vlhich is typically two to three times as expensive a::; 
the fuels described above; or to provide a small steam plant fired 
by coal. The capital cost of the small coal-fired steam plant 
would be as large or larger than the typical small plant. 

In recognition of the oncoming lffuel crisis" the Committee on 
Industrial Ventilation of the American Conference of Government 
Industrial Hygienists, in its publication "Industrial Ventilation 
---A Manual of Recomtnended Practices lf , 13th and 14th Editions 
(1974 and 1976) devoted several pages toa description of ways in 
which such recirculation of air, cleaned of toxic contaminants, 
could be achieved; and included a list of pertinent considerations 
to insure that the recirculation was safe. Further, The National 
Institute of Occupational Safety and Health, Engineering Branch, 
recognizing the same factors, has conducted and is conducting 
studies on the same subject. 

Consideration of the above factors indicates clearly to us that 
the referenced requirement in the OSHA standard should be deleted. 
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F9r the plant estimated by IHE, the following summary applies (see 
Appendix-Cost Estimate for details). 

Nominal capacity: 
Capital installed cost: 
Power, KWH/year: 
Maintenance (incl. labor): 
Incremental labor (for 
operating new facilities): 

60 tons per day lead produced 
$2,000,000 
1,792,000 
$164,000 per year 

12,875 hours per year 

Capital cost per unit capacity (tons per day) 

$2,000,000 
60 = $33,000 

Several similar secondary smelters have been studied by IRE regarding 
cost of compliance to meet the current 200 ~g/m3 standard. Those 
capital costs range from about- $400,000 to $600,000 and would not 
be adequate to meet the standard in the sc~ap handling area. The 
operator of the front end loader would still require ~ respirator. 
Alternatively, the cab of the: loader could be enclosed, pressurized. 
by filtered air, and air conditioned; the operator would require a 
respirator when outside the cab. 
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SECTION 7 

REPRINT OF INORGANIC LEAD HEARING 
EXHIBIT NUMBERS 142D, 142E, 144 
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A P PEN D I X 3A 

VARIATIONS IN PERSONAL AIR S101PLING RESULTS FOR 
INDIVIDUAL EMPLOYEES OVER A PERIOD OF ABOUT TEN 
SUCCESSIVE WORK DAYS 

.. -97-



APPENDIX 3A 

EL PASO LEAD STUDY 

Variations in Personal Air Sampling Results for 
Individual Employees over a Period of Abm.!t Ten 
Successive Work Days 

Variation in Daily Exposure 

Range Variance 
Employee mg Pbjm 3 Cmgjm 3 )2 x 10- 4 

A 0.026-0.189 23.5 
B 0.005-0.019 0.54 
C 0.004-0.026 0.64 
D 0.018-0.119 9.4 
E 0.050-0.102 5.6 
F 0.013-0.092 5.9 
G 0.025-0.116 10.4 
H 0.015-0.100 5.7 
I 0.022-0.089 4.3 
J 0.038-0.180 27.1 
K 0.018-0.111 8.5 
L 0.013-0.241 55.0 
M 0.012-0.042 1.2 
N 0.013-0.143 18.0 
0 0.077-0.428 104.0 
p 0.019-0.105 8.1 
Q 0.022-0.074 3.8 
R 0.021-0.149 16.0 
S 0.030-0.125 9.6 
T 0.010-0.065 2.7 
U 0.029-0.110 7.0 
V 0.036-0.231 42.8 
IV 0.011-0.092 7.3 
X 0.014-0.102 6.6 
Y 0.009-0.214 33.2 
Z 0.007-0.166 26.4 
AA 0.012-0.099 10.5 
BB 0.026-0.147 19.4 
CC 0.044-0.147 7.8 
DD 0.034-0.090 6.0 
EE 0.038-0.158 14.8 
FF 0.027-0.493 205.8 
GG 0.012-0.059 3.0 
HH 0.006-0.032 0.6 
II 0.014-0.069 3.4 
JJ 0.027-0.087 6.1 
KK 0.017-0.045 1.0 
LL 0.024-0.094 5.7 
M~f 0.006-0.022 0.3 
NN 0.026-0.239 39.0 
00 0.019-0.139 22.9 
PP 0.012-0.312 69.0 
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A P PEN D I X 4 

UPDATED SU~h~RY OF LEAD AIR 
S.P-.11PLING DATA FOR EAST HELENA, 
EL PASO, GLOVER, NEWARK, OMA­
F..A., AND WHITING PLANTS FOR 
1975 and 1976. 
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Report 
Honth Year 

April- 1976 
Hay 

E A S T H E LEN A 

Sampler 
Description 

Personal Honi­
tor 

No. of Samples 
by Department 

(8) Sinter Plant 

(11) Zinc Fuming 
Furnace 

(4) Zinc Fuming 
Holding Fur-
nace 

(17) Yard 

-100-

No. of Samples 
by Job 
or Operation 

(4) Cleanup Han 

(2) Hoisture Tester 

(2) 11achine Han 

(1) Lunch Room 

(2) Furnaceman 

(2) Furnaceman 
Helper 

(2) Cranechaser 

(2) Craneman 

(2) Coal Feederman 

(2) Furnaceman 

(2) Helper 

(2) Front End Loader Cab 

(2) Adobeman 

(7) Loader Operator 

-1-

Lead Conc'n. 
(mg/m3) 

0.54 
0.55 
0.48 
0.20 

0.26 
0.44 

0.16 
0.55 

0.01 

0.08 
0.18 

0.11 
0.16 

0.07 
0.33 

0.03 
0.08 

0.07 
0.03 

0.02 
0.03 

0.10 
0.14 

0.19 
0.07 

0.17 
0.13 

0.34 
0.08 
0.04 
0.11 
0.09 
0.25 
0.11 



Report 

April- 1976 
r~lay 

(con It) 

E A S T HELENA 

Sampler 
Description 

No. of Sa,.-:tples 
by D~:):=:.=t-rnent 

Personal Honi- (17) Yard 
tor 

(2) NeT" Deal 

(4:) Cottrell 

(14) Zinc FUJ.lle 
Loading 

(4) Hachine Shop 

No. of Samples 
by Job 
or Operation 

(2) Breaking Floor Helper 

(2) Breaking Floor 
Craneman 

(2) Lead Baghouse 
Operator 

(2) Hix Bins Cranema."l 

(2) Head Operator 

(2) Operator 

(2) Baghouse Man 

(2) Fluecleaner 

(10) Fume Loader 

(4) Welder 

(26) Blast Furnace (4) Jackharrmerma~ 

(3) Feed Floor Hoist ~1an 

-101-

-2-

Lead Concln. 
(mg/m3) 

0.17 
0.11 

0.12 
0.17 

0.12 
0.04 

0.51 
0.40 

0.13 
0.17 

0.08 
0.11 

0.29 
0.18 

0.05 
0.07 

0.28 
0.16 
0.26 
0.30 
0.28 
0.19 
0.31 
0.11 
2.9 
0.36 

0.23 
0.11 
0.07 
0.07 

0.10 
0.08 
0.85 
0.15 

1.38 
0.42 
0.29 



Report 
~·!onth Year 

April- 1976 
Hay 
(con't) 

-3-

E A S T H E LEN A 

Sampler No. of Samples 
Description by Department 

Personal Moni- (26) Blast Furnace 
tor 

Total: 90 Range 

No. of Samples 
by Job 
or Operation 

(4) Slag Motorman 

(2) Furnaceman 

(2) Dross Furnaceman 

(2) Bullion Man 

(2) Reverb Helper 

Lead Conc'n. 
(mg/!~3) 

0.09 
0.13 
0.17 
0.24 

O.ll 
0.53 

0.48 
0.30 

0.29 
0.77 

0.63 
0.78 

(4) Feed Floor Hoist Room 0.23 

(1) Feed Floor near 
chargehole 

0.36 
0.91 
0.24 

0.30 

(1) Dross Plant Crane Cab 0.06 

(1) Post Near Slag Tapping 0.05 
Site 

0.01 - 2.9 

Mean of Means 0.27 
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r-:O:1th Yea~ 

Feb. 1976 

Sampler 
Description 

I-Hour Tape 

Total: 314 

E L PAS 0 

t;o. of Sa.-crples 
by De:?::;:=:t.:::e:lt 

(22) Lead Dross 
Reverb 

No. of Samples 
by Jo;:, 
or Operation 

(22) Charge Deck 

(69) Copper Con­
verters 

(23) Bebleen Con­
verter #:2 & 3 

(23) Between Con­
verter #1 &2 

(23) Rear of Con­
verter #2 

(67) Copper Reverb (24) Charge Deck 

(100) Zinc Fuming 
Furnace 

(56) Ca(i:ni~u 

(43) Matte Tapp~~g 
Launder 

(34) Bet,vee:1 Hain 
and Holding 
Furnaces 

(24) Charge Deck 
North Sic.e 

(17) Holding Furnace 
South Side 

(25) Charge Deck 
South Side 

. (29) Ground Floor 
Godfrey Roaster 

(27) First Floor 
Godfrey Roaster 

:ct.ange 0.04 - 5.0 

~leC-t.' of l"!ear'.s 0.25 

-103-

-1-: 

Lead Conc'n. 

Mean 
Hax. 

~~ean 

Hax. 

Mean 
Max. 

Mean 
Max. 

Mean 
Max. 

Mea..'1. 
!-lax. 

l'iea.'1 
Max. 

He an 
p:ax. 

Hea.."l 
Hax. 

He an 
Hax • 

Hea.."l 
Max. 

He an 
Hax. 

(Clg/ra3 ) 

0.98 
4.35 

0041 
1.57 

0.14 
0043 

0.15 
0.70 

0.15 
0.38 

0.11 
5.0 

0.12 
1.69 

0.26 
1. 72 

0.06 
0.10 

0.25 
0.70 

0.07 
0.24 

0.46 
1.20 



Report 
Honth Year 

Feb. 1976 

Sampler 
Description 

E L PAS 0 

No. of Samples 
by Department 

Personal Moni- (2) Lead Dross 
tor Reverb 

(4) Lead Sinter 
Plant 

(3) Lead Blast 
Furnace 

(5) Cadmium 

(10) Zinc Kilns 

(3) Zinc Fuming 
Furnace 

(7) Copper Conver-
ters 

-104-

No. of Samples 
by Job 
or Operation 

(1) Cranernan 

(1) Furnaceman 

(2) Fireman 

(2) Beltman 

(1) Cat Operator 

(1) Furnaceman 

-2-

Lead Conc'n. 
(mg/m3) 

0.88 

2.40 

2.14 
0.78 

2.12 
2.0 

0.11 

2.67 

(1) Charge Car Operator 0.38 

(3) Fireman 

(1) Asst. Fireman 

(1) Crane Operator 

(3) Kiln Loader 

(1) Asst. Foreman 

(4) Kiln Operator 

(2) East Helena Zinc 
Oxide Dust Unloader 

(2) Furnaceman 

(1) Helper 

(4) Cranemal1. 

0.35 
1. 74 
0.16 

0.92 

1.15 

1.42 
0.47 
O.OS 

0.65 

2.39 
1.52 
0.11 
0.40 

0.36 
0.S6 

0.15 
0.15 

0.27 

0.24 
0.14 
0.13 
0.15 



Report 
L-lon"t.h Year 

Feb. 1976 
(can't) 

Sfullpler 
Description 

E L PAS 0 

t~o. a f Samples 
by D2?a!:'D.""!!.ent 

No. of Samples 
by Job 
or Ooeration 

Personal Honi- (7) Copper Conver- (1) Crane Chaser 
tor ters 

(2) Hill 

(3) Unloading 

(3) Sarrple Hill 

(2) Boiler Shop 

(2) Leach Plant 

h) Umpire Lab 

(2) Ore Bins 
Copper 

(2) Cottrell 

Total: 51 Range 

Hea.."1 

-105-

(1) Skimlner 

(1) Puncher 

(1) Unloader 

(1) Feederman 

(1) Clean-up 

(1) Hotor Crane Operator 

(1) Switchman 

(3) High Grade 
Sample Cutter 

(2) Helder 

(1) Helper 

(1) Operator 

(1) Fire Assayer 

( 2 ) Bel tma..T1 

(1) Operator 

(1 ) Conditioner 
Han 

0.03 - 2.4 

0.63 

-3-

Lead Conc'n. 
(mg/m3 ) 

0.05 

0.24 

0.10 

l.28 

0.12 

0.12 

0.07 

0.03 

0.42 
0.60 
0.32 

0.07 
0.10 

0.24 

0.46 

0.42 

0.17 
0.19 

0.04 

0.04 



Report 
Bonth Year 

June 1976 

Ju.'1e 1976 

Sampler 
Description 

I-Hour Tape 

G L 0 V E R 

No. of Samples 
by Depart;r.ent 

(113) Sinter Plant 

No. of Samples 
by Job 
or Operation 

(26) Hest Side of 
Mixing Drum 

(26) Top of "0" 
Hopper 

(21) East End of 
Pelletizing 
Drum 

(5) Ignition End of 
D&L Machine 

( 23) Ignition end of 
D&L Machine 

(12) Transfer Point 
on Long Belt 
to uQu Hopper 

-1-

Lead Canc'no 
(mg/m3) 

He an 1.5 
Hax. 5.4 

Mean 0.94 
Hax. 3.3 

He an 2.7 
11ax. 4.0 

Mean 2.4 
Max. 5.3 

Hean 2.3 
Max 4.4 

Mean 2.0 
Hax. 4.7 

Total; 113 Range 0.09 - 5.4 

Hean of Heans 1.S5 

Personal l':oni- (IS) Sinter Plant 
tor 

-106-

(3) Upstairs Helper 

(resp. ) 

2.6 

3.9 
0.59 

(4) Downstairs Helper 0.54 

(resp.) 0.09 

(resp.) 0.59 
0.10 

(1) Helper 0.23 

(4) l,'leightsman 0.70 
6.0 

(resp.) 0.S6 
0.17 



Report 
!-~o::th Yea:::-

June 1976 

Sample:::­
Description 

G L 0 V E R 

No. of Samples 
by De':)artr;!ent 

Personal Moni- (18) Sinter Plant 
tor 

tJo. of Samples 
by Job 
or Operatio:1 

(3) Cranernan 

(2) Operator 

(1) Forema:l 

(resp. ) 

(resp. ) 

(7) Refinery Floor (3) Kettlern~~ 

(2) Refinery­
Houlding 

(2) Crane:r.fu""1 

(1) Top of ~o. 6 ~~tt~e 
Cover 

(1) West \l/al2. of :eire 
Assay Room 

(2) Lead Moulder 

(4) Blast Furnace .(2) Baghouse Cleanout 

-2-

Lead CO:1c'n. 
(ng/~3) 

0.57 

1.1 
0.11 

3.8 
5.5 

1.1 
0.08 

5.7 

0.09 
0.16 
0.09 

0.30 
0.11 

0.08 

0.62 

0.14 
0.11 

c ~ •• 0 

?2 

(2) Barrying oct F~:1ace 1.2 
1.0 

(2) Laboratory (1) Fire Assay 0.11 

(1) Fire Assay Helper 0.09 

(2) Shop (1) Kettle IV-elder 0.19 

(1) tolelder 1.1 

Total~ 35 Range 0.08 - 6.0 

Mean of Heans 1.18 

-107-



Report 
!':onth Yea.:::" 

April 1976 

-

April 1976 

Sampler 
Description 

1-Hour Tape 

Total: 104 

- - - - -

Personal Moni-
tor 

NEWARK 

No. of Samples 
by Depa!:"tment 

(53) Kettles 

(51) Furnace Room 

Range 

Bean of :·leans 

(1) Wire Room 

(6) Kettle Room 

(2) Charge ~lixing 

(1) Casting Room 

(11) Furnace Room 

-108-

-1-

No. of Samples 
by Job Lead Concln. 
or Operation 

(53) Rear of Rolan Heal"l 
Casting L13.ch- Hax. 
ine 

(51) Back of :;4 He an 
Kettle Hax. 

0.03 - 0.90 

0.19 

- - - - - - - - - - -

(1) Sheet Lead Operator 

(2) Slugomatic Operato!:" 

(2) Nolan Casting 
~achine Operator 

(1) Castomatic Operator 

(1) Between Kettle and 
Slugomatic Had:ine 

(1) Weigher 

(1) Laborer 

(1) Castomatic Operator 

( 3) Furnaceman 

(3) Furnace Helper 

(2) Crane Cperator 

(2) Kettle:na..'"1 

3 (mg/:n ) 

0.19 
0.63 

0.18 
0.90 

0.41 

0.17 
0.15 

0.07 
0.08 

0.15 

0.30 

0.41 

0.95 

0.09 

0.04 
0.90 
1.59 

0.42 
2.89 
1.00 

0.15 
0.43 

0.14 
5.24 



Report 
Hanth Year 

April 1976 

Sa.rnpler 
Description 

NENARK 

No. of Sarrtples 
by Deoartwent 

Personal Moni- (11) Furnace Room 
tor 

(2) Cottrell 

(2) Hagnesium 

Total: 25 Range 

He an 

-109-

No. of Samples 
by Job 
or Operation 

(1) Inside Crane Cab 

(2) Flue Puller 

(2) Kettle Worker 

<0.02 - 5.24 

0.97 

-2-

Lead Canc'n. 
(mg/m3 ) 

0.51 

3.87 
4.17 

<0.02 
<0.02 



Report 
1·1onth Year 

Harch 1976 

- -
March 1976 

Sampler 
Description 

I-Hour Tape 

Total: 126 

- - - -

Personal Moni-
tor 

o M A H A 

No. of Samples 
by Department 

(66) Refinery 
(Shut down) 

(SO) Retort 

Range 

Mean of Means 

- .- - - -
(13) Refinery 

(Shut down) 

(13) Bismuth 
Retort 

(Refinery 
Shut down) 

-110-

No. of Samples 
by Job 
or Operation 

(66) South of #2 
Softening 
Furnace 

He an 
Hax. 

(60) Above Foreman IS I·lean 
Desk, Oppo- Hax. 
si te #8 Retort 

0.01 - 0.35 

0.075 

-1-

Lead Conc'n. 
(mg/m3) 

0.07 
0.25 

0.08 
0.35 

- - - - - - - - - -
(2) Kettle #14 0.03, 

0.06 

(2) Kettle #12 0.03, 
0.05 

(2) #1 Molding Hachine 0.03 
0.02 

( 3) South end of Kettle 0.05 
Floor 0.04 

0.02 

(2) #1 Softening Furnace 0.08 
0.02 

(1) Crane Operator 0.04 

(1) Laborer 0.06 

(2) Fence East of ns 0.02 
Retort 0.01 

(2) Fence East of #14 0.05 
Retort 0.02 

(2) Fence East of #7 0.06 
Retort 0.02 

(1) Foreman 0.13 

(2) Retort Tapper 0.09 
0.18 



Report 
l-iont.>-t Year 

Oct. 1.976 

o M A H A 

Sampler No. of Samples 
Description bv Depart~ent 

Perscnal Eoni- (Refinery Shut 
tor dO"Hn) 

Total 34 

I-Hom: Tape 

(8) Bismuth Cupel 

(Refinery 
Shut dmm) 

Range 

Hean 

(Ill) Refinez:y 

(99) Bismut~ 

-111-

-2-

No. of Sa..'1lples 
by Job 
or Operation 

Lead Conc'n. 
(mg/m.3) 

(2) Retort Shoveler 

(1) Helper 

(1) Leadrnan 

(2) Fence East of #2 Cupel 

(2) Post East of Cupels 

(2) Fence on Outside 0= 
Refinery Building 

(2) Cupelman 

0.01 - 0.78 

0.10 

(62) West Wall Be­
tween Ke::tles 
#12 & #:B 

(7) Dock, Slab 

Mea.'1. 
~1ax. 

Hear.. 

0.18 
O.B 

0.78 

0.12 

0.08 
0.01 

0.10 
0.02 

0.03 
0.02 

0.60 
0.21 

0.17 
0.84 

0.11 
Moulding ll-..rea ~!ax. 0 .18 

(34j A.'1.timony Kettle Hea.:.'1. <: 02-
Ha.x. 0.01 

(8) North.vest of Hea.'1. <0.01 
Kettle #17 ~lax <0.01 

(20) Pelletizer Hean 0.02 
Max. 0.04 

(39) Opposite #9 Hea.-: 0.09 
Retort Hax. 0.23 

(40) Bisn:1t~ He3.:l 2.62 
Kettle M:ax. Li .• 65 



Report 
Honth Year 

Oct. 1976 

Oct. 1976 

Sampler 
Description 

I-Hour Tape 

Total 229 

o M A H A 

NO. of Sful1ples 
by Dep3.rtment 

(19) Residue 

Range 

No. of Sa.l'nples 
by Job 
or Operation 

(19) Foreman's Desk 
by Reverb 

<0.01 - 11.65 

-3-

Lead Conc'n. 
(mg/m3 ) 

Mean 
Max. 

0.21 
0.46 

Hean of Neans 0.13 

Personal Honi- (34) Refinery 
tor 

-112-

(8) Desil Kettle 

(1) Dry Dross 

(3) Softenerman 

0.40 
0.39 
0.83 
0.26 
0.05 
0.07 
0.08 
0.33 

1.26 

0.07 
0.41 
0.02 

(1) Antimony Kettleman 0.18 

(4) Craneman 0.10 

(1) Slab Moulder 

(1) Canned Caulker 

(1) Noulding i-lachine 
Operator 

(1) Forklift Operator 

(1) Stacker 

0.07 
0.09 
0.12 

0.23 

0.14 

0.01 

0.12 

0.04 



Report 
Honth Year 

Oct. 1976 
(con' t) 

Sampler 
Description 

o 1·1 A H A 

No. of Samples 
by Department 

Personal Honi- (34) Refinery 
tor 

(17) Bismuth 

(6) Residue 

-113-

No. of Samples 
by Job 
or Operation 

(6) Floorman 

(1) Antimony Floorman 

(3) Dock, Sou~~ Moulding 
Machine 

(2) Betw'een Kettles #12 
and #13 

-4-

Lead Cone In. 
(mg/m3 ) 

0.38 
0.47 
0.31 
0.72 
0.14 
0.39 

0.23 

0.03 
0.02 
0.03 

0.10 

(resp.) 0.06 

(3) Retort.'!lan 

(1) Laborer 

( 3) Cupelman 

(2) Head Kettleman 

(1) Leac1.-nan 

(1) Mechanic 

(2) Foreman 

(2) Betw'een Cupels 
a.."1d #2 

(1) Laborer 

(1) Foreman 

(1) CraIleman 

(3) Furnaceman 

#:1 

(resp. ) 

0.66 
0.50 
0.47 

0.13 

0.54 
0.50 
0.19 

0.21 
0.05 

0.47 

6.43 

0.10 
0.24 

0.50 

0.36 

3.47 

0.27 

0.47 

0.37 
0.21 
0.83 



Report 
!·!onth Year 

Oct. 1976 

sampler 
Description 

o M A H A 

No. of Samples 
by De?artment 

Personal Moni- (7) Maintenance 
tor 

Total: 64 Range 

Mean 

No. of Samples 
by Job 
or Operation 

(7) Kettle \'l'elder 

0.01 - 0.43 

0.48 

-114-

-5-

Lead Conc'n. 
(mg/m3) 

0.37 
1.44 
2.22 
0.75 
0.38 
0.14 
0.51 



Re':Jort 
HO:lt.h Year 

Oct. 1975 

Oct. 1975 

Sa...-npler 
Description 

I-Hour Tape 

Total: 43 

W HIT I N G 

Ko. of SaIClples 
by DeoartIClent 

(23) Brass 

(20) Larvik 

Range 

Hean of Heans 

Personal Honi- (3) "C" Furnace 
tor 

(1) Cr1:cibles 

(1) u.s. E'u:::naces 

(2) Lar-'Tik 

(l) t'Tnite Hetals 

(5) Dross Plant 

'Iotel: 13 Ranc;e 

~:ean 

-115-

No. of Sarnp:!.es 
by Job 
or Ooeretion 

(23) Well behind nC Ii 

Fu:::nace 
Skimming Ports 

(20) #2 Packing 
Station 

0.03 - 0.46 

0.13 

- - - - - - -

(1) Furnaceman 

(l) Furnace Helper 

(1;) 'I'ra...-n Operator 

(1) FU=:lace...rna..."'l 

(1) FU:!:"TIaceman 

(2) Furnace Helper 

-1-

Lead Cor.c' n . 
(fig/D.3 ) 

Hean 
Hax. 

Mean 
Max. 

- - - -

0.15 
OJ,6 

0.10 
0.37 

0.18 

0.08 

0.12 

0.06 

0.03 

0.17 
0.17 

(1) Castomatic Packer 0.95 

(1) Hixer O.gerator 0.72 

(1) Lift Truck Operator 0.69 

(1) Tram Operator 0.39 

(1) Lp,borer • 1.6 

(1) Front-end Loader 2.1 

0.03 - 2.1 

0.56 



Report 
!-1onth Year 

July 1976 

July 1976 

-2-

W HIT I N G 

No. of Sa.-np1es 
Sampler No. of Samples by Job JJead Cone 'n. 
Description by D29art.:rnent or Operation 3 (rng/m ) 

I-Hour Tape (69) Brass (28) Wall north of Hean 0.09 
uG" U.S. Fur- Hax. 0.16 
nace 

(41) On top of "c" Mean 0.014 
Furnace Cab Max. 0.04 

(23) White Metals (23) Between Kettles Mean 0.12 
#7 and 8 on Hax. 0.48 
North Side 

(22) Larvik (22) Bet~veen Furnace i-lean 0.013 
#2 and Packing Hax. 0.02 
Station 

Total: 114 Range <0.01 - 0.48 

Mean of Heans 0.05 

Personal Honi- (17) Brass 
tor 

-116-

(2) North Wall, U.S. (resp.) 0.02 
"G" Furnace 0.02 

(4) "c" Furnace 
Charge Floor 

(5) Furnace Helper 

(1) Furnaceman 

(2) U.S. Furnaceman 

(resp. ) 

(resp.) 

(1) u.S. Furnace Helper 

(2) Charge Hakeup 

0.05 
0.045 

0.08 
.0.04 

0.03 
0.03 
0.04 
0.04 
0.05 

0.03 

0.01 
0.02 

0.03. 

0.03 
0.03 



Report 
t·lontll. Year 

July 1976 

Sampler 
Description 

Personal Honi­
tor 

Total: 39 

W HIT I N G 

1-,0. of Sanples 
by D2part...."7lent 

(6) Larvik 

(2) SamplLTlg 

(14) \mite Heta1s 

Hea.Tl 

-117-

No. of Samples 
by Job 
or Operation 

-3-

Lead Conc'n. 
3 (mg/m ) 

(2) Platform Between 
Furnace #2 and 
Packing station 

(resp.)O.03 
0.01 

(2) Furnaceman 

(2) Laborer 

(1) Prep~ation Room 
Sampler 

(1) Dross Sampler 

(1) Asarcornatic Operator 

(1) Castomatic Operator 

(4) Packer 

(2) Pourer 

(1) Charge Makeup 

(2) Die Cast Pourer 

(1) Asarcornatic Frame"iOrk 
Near Kettle #15 

0.02 
0.01 

0.43 
0.01 

0.12 

0.16 

0.06 

0.15 

0.14 
0.06 
0.36 
0.27 

0.04 
0.05· 

0.10 

0.07 
0.12 

0.01 

(2) Castomatic #3 
in operation) 

(not(resp.) 0.11 
- 0.01 

0.01 - 0.43 

0.08 



Blood Lead Levels at ASARCO's Omaha Refinery 

Date Name Department ].1g/l00g Comment 

7-20-76 Adler Truck Driver Transp. 66.0 Conf. H 

11-8-76 Adler Truck Driver Transp. 74.0 Conf. H 

1-7-77 Adler Truck Driver Transp. 69.0 Conf. H 

7-20-76 Havener Pipefitter-Maint. 65.0 Conf. H 

9-21-76 Havener Pipefitter-Maint. 78.0 Alert 

12-30-76 Havener Pipefitter-Maint. 75.0 Alert 

7-20-76 Horne Desil Kttle-Refinery 72.0 Alert 

8-30-76 Horne Desil Kttle-Refinery 88.0 Action 

11-24-76 Horne Desil Kttle-Refinery 86.0 Conf. H 

1-7-77 Horne Desil Kttle-Refinery 84.0 Conf. H 

8-6-76 Horne Utility 61. 0 Conf. H 

8-18-76 Horne Utility 70.0 Conf. H 

8-6-76 Minard Foundryman-Maint. 63.0 Conf. H 

12-22-76 Minard Foundryman-Maint. 71.0 Alert 

8-12-76 Latimer Craneman-Refinery 78.0 Alert 

8-30-76 Reno Floorman-Refinery 70.0 Alert 

8-30-76 Collins Foreman-Bismuth 78.0 Alert 

··8":'30-76 Smith AST Foreman-Refinery 75.0 Alert 

8-30-76 Moberly Floorman-Refinery 74.0 Alert 

8-30-76 Adams Floorman-Refinery 70.0 Alert 

8-30-76 Sorenson Laborer-Residue 75.0 Alert 

1-7-77 Sorenson Baghouseman-Residue 88.0 Action 

8-30-76 Cooper Floorman-Refinery 83.0 Action 

10-6-76 Cooper F1oorman-Refinery 89.0 Cant. E 

9-2-76 Washa Foreman-Residue 71.0 Alert 

9-2-76 Aldrich Desil Kttle-Refinery 74.0 Alert 

1-7-77 Aldrich Desil Kttle-Refinery 77 .0 Alert 

9-2-76 Hicks Desil Kttle-Refinery 96.0 Action 

2-30-76 Hicks Desil Kttle-Refinery 62.0 Conf. H 

9-13-76 Holiday Moulder-Refinery 73.0 Alert 

2-30-76 Holiday Moulder-Refinery 74.0 Alert 

9-13-76 Dofner Foreman-Residue 71.0 Alert 

-118-



Date Name Department ]lg/100g Comment 

10-19-76 Dofner Foreman-Residue 82.0 Action 

1-24-76 Dofner Foreman-Residue 84.0 Conf. E 

1-7-77 Dofner Foreman-Residue 72.0 Conf. E 

9-13-76 Miller Station Tender-Power 73.0 Alert 

9-13-76 Camden Mechanic-Bismuth 71.0 Alert 

1-7-77 Camden Kettleman-Bismuth 70.0 Alert 

9-13-76 Rech Retortman-Bismuth 77 .0 Alert 

9-13-76 Walling Furnaceman-Residue 91.0 Action 

11-8-76 Walling Furnaceman-Residue 82.0 Conf. a 

1-7--7 Walling Furnaceman-Residue 75.0 Conf. E 

9-13-76 Larsen Desi1 Ktt1e-Refinery 76.0 Alert 

9-13-76 Dougherty Softenerman-Refinery 76.0 Alert 

9-21-76 Magnuson Construction-Maint. 125.0 Action 

10-6-76 Magnuson Construction-Maint. 81.0 Conf. E 

10-28-76 Magnuson Construction-Maint. 84.0 Conf. E 

11-8-76 Magnuson Construction-Maint. 73.0 Conf. E 

1-7-77 Magnuson Construction-Maint. 62.0 Conf. E 

11-8-76 Cooper Utility 72.0 Conf. E 
__ 0.-' 

12-1-76 Cooper Utility 68.0 Conf. E 

11-16-76 Zoucha Foreman-Residue 70.0 Alert 

12-1-76 Wheeler Foreman-Bismuth 104.0 Action 

1-7-77 Wheeler Foreman-Bismuth 81.0 Conf. E 

12-1-76 Eil1 Foreman-Bismuth 70.0 Alert 

12-1-76 Eorne Softenerman-Refinery 74.0 Alert 

12-1-76 Wi1werding Softenerman-Refinery 82.0 Action 

12-10-76 Klavins Craneman-Refinery 80.0 Action 

12-10-76 So seman Laborer-Bismuth 74.0 Alert 

12-10-76 Burnett Cup elman-Bismuth 79.0 Alert 

12-21-76 Blair Construction-Maint. 88.0 Action 

12-21-76 Adams Dezinc Ktt1-Refinery 71.0 Alert 

12-30-76 Meysenburg Unidentified Job 70.0 Alert 

12-30-76 S€:.,'{ton Mason-Maint. 72.0 Alert 
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Date Name DeEartment ug/100g Comment 

12-30-76 Brink Baghouseman-Residue 77 .0 Alert 

12-30-76 Nevson Moulder-Refinery 71.0 Alert 

1-7-77 Alley Craneman-Refinery 72.0 Alert 

1-7-77 Camden Foreman-Bismuth 75.0 Alert 

1-7-77 Roebuck Flooman-Refinery 78.0 Alert 

1-7-77 Scott Mechanic-Refinery 86.0 Action 

1-7-77 Rech Kettleman-Bismuth 77 .0 Alert 

1-7-77 Larsen Desil Kttle-Refinery 75.0 Alert 

1-7-77 Odell Foreman-Residue 74.0 Alert 

1-7-77 Grabowski Foreman-Residue 77 .0 Alert 
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