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PROBLEM

Supervision requested that the Environmental Research Laboratory 

survey and evaluate exposures to asbestos encountered by personnel 

during several operations in the Chlorine Cells area, 295, 236, 137 and 

261 Buildings.'

CONCLUSIONS

1. The present TLV (Threshold Limit Value) for asbestos exposure is 

5 mppcf (million particles per cubic foot). By 1971, barring 

information to the contrary, the TLV will be lowered to 2 mppcf. The 

proposed TLV should be observed.
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2. The northern end of 295 Building (cell repair and screen making)

is an area of potential asbestos exposure. The southern end of 

236 Building (chipping and cell repair area) is an area of potential 

asbestos exposure. Other buildings reviewed in the Chlorine Cell 

Complex (261, 137) lack significant potential for asbestos exposure.

3. In 295 Building, personnel in the job classifications Cell Maintenance 

Man and Diaphragm Puller receive time-weighted exposures to 

asbestos in excess of the present and proposed TLV's for asbestos 

(5 mppcf and 2 mppcf, respectively). The time-weighted exposure's 

for these job classifications are

Diaphragm Puller — 9. 4 mppcf 
Cell Maintenance "weigher" — 6.3 mppcf 

Cell Maintenance "set-up men" — 2. 7 mppcf

These exposures are unacceptable and must either be reduced to 

within the proposed health standard of 2 mppcf by lowering concentrations of 

asbestos-containing dust in aijj or approved respirators must be worn.

4. "Spares" in 295 Building are receiving time-weighted exposures of 

1. 7-9. 4 mppcf, depending on whom they substitute for. The yearly 

average time-weighted exposure is 5.0 mppcf, assuming "Spares"

ST
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7. The following job classifications in 236 and 137 Buildings were 

examined for potential asbestos exposure: Plant Mechanic (295,

137 Buildings), Electrode Maker (261 Building), Resin Protector 

Fabricator (236 Building), Cell Welder (236 Building), Special 

Welder (236 Building) and Electrician (295, 137 Buildings). Asbestos 

exposures encountered by personnel in these classifications are 

small, and asbestos is not used in their work areas to any great 

extent. No hazard to health from asbestos exposure is anticipated 

for personnel in these job classifications.

1. Personnel in the Chlorine Cells area who are currently receiving 

time-weighted exposures to asbestos-containing dust in excess of 

2. 0 mppcf should be required to use approved respiratory protection 

until other means of lowering exposures can be found (e.g., ventilation 

improvement, changing work procedures, etc.), or some material 

can be substituted for asbestos which does not present the 

pulmonary hazards of asbestos.

RECOMMENDATIONS

ST0000629



6

6. All personnel who have occasion to use asbestos should be informed 

of the hazards of the material and learn correct procedures for 

handling asbestos fibers so as to prevent high dust levels. An 

educational effort concerning use of approved* respiratory protection 

should be undertaken or continued, especially in areas of major 

exposures.

7. Any upgrading in ventilation, procedures, or handling of materials 

should be evaluated by the Environmental Research Laboratory to 

ascertain the effectiveness of such changes in terms of lowering

A total of 36 breathing zone impinger samples and 3 electrostatic 

precipitator samples were collected in 295 Building on May 13, May 14, 

May 15, and May 27, 1969. Three breathing zone impinger samples 

were collected in 236 Building on August 4, 1969. The enclosed Floor 

Plan shows sampling points in 295 Building.

*U.S. Bureau of Mines approved respiratory protection available at the :
Safety Department, 400 Building, include the "Dustfoe" 66 and Suregard 
R2090 cartridge respirators which remove the respirable range of dust. 
Respirators must be properly fitted. r-v;.. ’ a .'V.

exposures to asbestos dust
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r samples have been collected and evaluated using 

microscopy techniques. Concentrations of asbestos- 

are expressed as millions of particles per cubic 

)cf). Electrostatic precipitator samples have been 

ncentration (mg/m3) and crystalline composition (X-ray 

able 1 indicates that asbestos (serpentine) is the chief 

stituen-t.

8

TiV
<



otv
r“*oo
3oc

§

V
X
3
H

3
CO

0)
a
S <J
3

CO

3+->
09
>>

u

X 43 3

oCNJ
H
<
W

H
a
2 u
(4

4*
03
3
o

©***
0—4

1
Cm|V> CO Q oT-H in

4)

£O

GO
o-MCO
4)
X
03
£
4)
3••H
c43
a
s-
43co

m
I-(
tin

in

V N
*2 +*
3 &1-4 <4<0 3
u o*

003
1

O

(0
>>
u
V
c
§ 43

■g .2
.3
O

t
43l-M
a

M W « 3 
-H
3 £•"4 5^)

£ M U»
(4
03

43 O 
■3 3
2 o

•£ X 2 c
43 o

(4 4) ^ 3 3 o3 43 3 O 
in

U
‘■3 0 CO

-4-> m o 3 3 _ 3
03 i—t m rH •M 73 2 ^ 03
O
O

in m 4)
y
3

•M 3
s-g

3 >
S?

txt
2

<«H
43 4M ° i § “ o

£
O

43—H
X

<M C
o «034M M

O |

GO
03
O
a

mrt
I
o

O
<4
*5

M
£
2
I

s
3
O
6
(4
43
X

03
(4

T3
43

•S
sin
43
43

•a
43
X

43
3■s
>•
o
3

3O
C3
03
43H

t
(400
43
X

§
03
43
U
a

2 73 
S’S
0) 43 -2 «H 
O

Is

co
a

tU)
2

c^-

co

00s
c-
o

a
2
3co

O

-5:=v-j>'S.jCv «

. -
•--' '"• ••• V. « 'f~" '*•"* .. • S

*3
on

nn
nn

 I c



10

Job Evaluation

An estimate of the effects on health of exposure to asbestos requires 

knowledge of both the concentration of dust and the length of time a man 

encounters such concentrations. Supervision and men define their 

activities by work areas to account for the eight hour day. The enclosed 

Industrial Hygiene Job Analysis tables list concentrations and exposure 

times for those job classifications which show significant potential for 

asbestos exposure.

The job classification Cell Maintenance Man has been subclassified 

into individual activities. The "weigher" in 295 Building weighs out asbestos 

and assists the Diaphragm Puller. "Set-up men" remove screens from 

the cement rabbits, transport the screens to the Diaphragm Puller, cut 

and install asbestos rope, mix, and plaster asbestos cement onto cells. 

"Repair men" may work in either 295 or 236 Buildings. Repair men's 

greatest exposure to asbestos is encountered during a chipping operation 

called "grubbing." Pneumatic chisels are used to rout dried cement, 

asbestos rope and putty off the cement forms, or "rabbits."

Exposures

An exposure describes the time-weighted eight hour average 

concentration of asbestos-containing dust encountered by personnel in

. tf* *
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the job classification being evaluated. Concentration and time of exposure 

vary independently of each other as the activity or location of work changes. 

Time-weighting integrates these two variables by summing the products of 

{concentration x time) for each change in area or activity according to the 

formula:

n
8 hr time-weighted exposure *____ -____ L (cone, x time)*55

480 min ^ - o

for n different areas or activities.

The following table lists the time-weighted exposures for several 

job classifications in the Chlorine Cells area.

Time-Weighted 
Exposure to Asbestos

Building(s) Job Classification (mppcf)

295,236 Senior Cell Shop Mechanic 1. 1
295, 236 Journeyman Cell Shop Mechanic 1. 1

295 Foreman, Crew Leader 1. 1
295 Plasterer 1.3

236, 295 Cell Maintenance "repair man" 1.7
295 Cell Maintenance "set-up man" 2.7
295 Cell Maintenance "weigher" 6. 3
295 Diaphragm Puller 9.4
295 "Spares" 1.7-9.4:

*5.0 average •$A;
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Several other job classifications in the Chlorine Cells area were 

reviewed for potential asbestos exposure. Either there was no potential 

or very low potential for the job classifications mentioned below, so 

time-weighting was dispensed with.

Building(s) Job Classification

263 Resin Protector Fabricator
295,137 Plant Mechanic

261 Electrode Maker
236 Cell Welder
236 Special Welder

295,137 Electrician

Health Standards

A Threshold Limit Value (TLV) describes that eight hour time- 

weighted exposure to asbestos a man can repeatedly encounter for his 

entire work career with no adverse effect on health. The TLV is a 

time-weighted average. Exposures may exceed the TLV for brief time 

periods, provided such excesses are matched by periods when the exposure 

is correspondingly below the TLV. The present TLV for asbestos is 

5.0 mppcf by impinger sampling techniques. The American Conference 

of Governmental Industrial Hygienists (ACGIH), which formulates the
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TLV guidelines, has formally proposed that the TLV be lowered to 2.0 

mppcf to provide better protection for asbestos workers. Barring 

evidence to the contrary, the TLV of 2. 0 mppcf will go into effect in 

1971.

"Spares," the Diaphragm Puller, Weigher and Set-Up Men receive 

time-weighted exposures in excess of the proposed TLV. A potential 

hazard to the health of individuals in these classifications exists. The 

other personnel in Chlorine Cells are exposed to less than 2 mppcf 

(time-weighted), and no hazard to their health is anticipated.

Asbestos concentrations vary considerably near the tanks in 

295 Building. Depending on the operation, concentrations range from 

0. 5-40. 8 mppcf. The following table lists the operations, concentration 

means and concentration ranges of breathing zone impinger samples near 

the tanks.

DISCUSSION

Operation
No. of Dust Concentration (mppcf) 

Samples RangeMeanMean

Sweep floors near bags
Swab excess wet asbestos off screens
Weigh out asbestos
Slurry asbestos and caustic
"Breaks" area

3
8
6
6
7

27.1-34.4 
0.5-30.0 
4. 3-40.8 
4. 2-34.2 
0.5-19.8

29.8 
16. 3 
15. 1 
13.4 
7.3

. ;
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Concentrations of dust in the breathing zone caused by broom 

sweeping could be lowered if spills were wetted or vacuumed instead of 

being swept up dry. Use of suitable ventilation near the tanks would lower 

concentrations of dust in the breathing zone during the swabbing off of 

wet slurry and during slurrying of asbestos and caustic. Suitable 

ventilation at the scales would help lower dust concentrations in the 

breathing zone during weigh out operations. The concentrations measured 

in the breaks area would be lowered by adherence to both of the above 

suggestions.

Dust levels in the breaks area averaged 7. 3 mppcf. This figure 

includes times when work has ceased at the tanks and scales. Data suggests 

that dust remains airborne in the breaks area and is added to as dust from 

other sources in the area (bags, spills) becomes airborne when men walk 

across spills or sit on bags. Concentrations of dust in the breaks area 

would be lower if spills were promptly vacuumed up, if bags were stored 

in a ventilated area and/or a better package were used, and men did not 

sit on burlap bags of asbestos.

c

DOW 00175

nn
nn

O
 I ^



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS

eo

3
V
0) 
c

B s
g 5£ o

8

u
4)H

3
a.
a
bo 

* « 
E Si

a
3

dS

tq
s

3
*3

bq
c

CO
td
c

o
a|
in
eo

6 O
be
s• Na
S
3

*3
bo
s•H3
3
Q

•
y
ft €3
O % n o o

*4 C er» co cs 1-1 FF

M
Q

V V

3 -5
sl5 s

cs eo

•3
s
3r™

ja
ty
3

(0
3
3a
0 ■«-> 
3•H
01 
O 

+4 CO 
4) 
.ft

CO
3
bi
3
fts
3
Q

(4
O
O
bf
c•H
Cm
3QJ
4)U

*3
33
CO
3
4)
3
S-
U
CO

TJ
4)
+4
3
O
3
W
3

3
ft!
•rt
3
3

4)
l*

CO

3
(4
+*
3
34)
3
to
•§
•F

CO
3
0
0)
3(4
3
Q
og

cn
4)

*■4fts
3
a
H
t.
u
3
O

co
4)•pH
t,
4)
m
u
3

<-x
3

«

3
4)
3
3
3
a

4-**;

yaa
S

05
il

•P*

s

W

3
*3
34->
•&
•pH
0)
>
I
3
s

-»yv 4&

tit*

nC
N
W
Oo

o
o

'i.'

$ 

<b 
( D

9



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS

co

eo
i

*“4
N

I
04

8^

u
45

■s
•H
45

15
5 dis
is
rt 45
So

U
Vai
£-
4)

.£*

CO
*a
e
oQJ
m
en

dTJ
Cm
4)QJ
CO
V

CO

§
*»4
4->
dy
4)
@4

3
O
t

•a
•H
45

C•H
(4
3g Q

S GO 
3 

*D
GOo
4->
m
4;
js
<

jeo
j'U
I!-i co

3
Q

m

4> - 
£ • 
£- -i

in

co
u)
d£t
*3e
3
O
aj
m

-oca
©
05

o•Mc•««
CO
O•*>>
co
4)

.Q
COft

CO
-oc
3o
CM
m
eo

3
O
*§|
4)
£

eg

3a

COtut
d

.O
aa
3
2
c,
5
H
3
6
H
dCi
1|
d

co
03
05

CO
4)
d
v
GO
u
d
4>
C
u
oo
C
0
3

s1
1

CO

in

d
u
45
3
4).taU
aCi
2
t-
45OJ

o
3

4-*
45
W

3
«
£
05

d
45(4
d
bi
S

•H
4-4
d
Sh
45
a

y
a
Cl

£
«
co
li1-4
45a

isW

45
•3
a
*5
•44

It
4)a

*

r-
<*oo

%
D

\ X
s|

3

6C
90

00
0i

S=
;



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS

co

COo
CO 

M d 
*52 co
5 <2

ft nus
£ 
uK

04

CO

8 ^

Si.fl
osu
Si
3

to

CO
s•H

•oc
d

3
O
CO
d
a
o
t-

CO
•H

I
t-

<MIo
a)b ?
d
co
be
d
i-
3
P

w
I
c
c
01*•>

•g.
«
u■4Ja

gc
3a+j oj
§£
p

«

S-5
la

o
o-4->
CD
d

X)
CO
co
0)
{-
3
a
CO
0)
&
fci

d+j

§>H
*0 • c
d
♦*
3
o

CO

CO
o-M
CO

J5
CO
d
tu
d•H
d
d+■>

§u
c
d£
d
o
x

o
i-H
v

CO ft
o o

Sm
di

3
P

dt.
i
d

•cc
ct
a.

4
C
0
?»

CO4->

S
du

u
O

d
du
d
U
.5
dt*
da
o
s
CO
d

d
co

c
J8
d

4-»
•a
d
S
3
CO
CO
w

AS
d
d
(4

PQ

O
s'

f-
M
»
•M

“d

s

w«

du
3
00o
fr

•o
d

*6

i
i
d
s

CD
N

Oo
3
O
Q

J* H
1:'

$=
tr9

§§
Q

8=
t&



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS

yn
90

0D
01

-^



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS
W

W
.W

 
pr

o
c

es
s 

m
AI

em
aL

 "" 
at

oc
....

...
...

...
...

...
...

.. date................
...

...
...

...
...

...
..■

*“
T3

4.
21

-2
1-

3 
C

hl
or

in
e C

el
l M

ai
nt

en
an

ce
 

As
be

st
os

 
29

5 
8/

28
/6

9

i | 

5 S

c o 
3 ^

d 2
5“

pU
TE

R
IA

Lt
 E

N
C

O
U

N
TE

R
ED

 A
M

O
 E

Q
U

IP
M

EN
T 

O
f C

R
AT

ED
:

, Asb
es

to
s.

 Dur
in

g 
an

y o
pe

ra
tio

ns
 in

 th
e C

el
l M

ai
nt

en
an

ce
 ar

ea
; s

ub
st

itu
te

s f
or

 C
el

l M
ai

nt
en

an
ce

 M
en

 (S
et

-U
p,

4 ; We
ig

he
r, R

ep
ai

r M
en

) a
nd

 D
ia

ph
ra

gm
 P

ul
le

r a
s n

ee
de

d.

D
us

t C
on

e,
 

(m
pp

cf
)

©
in'

---------- n

o
CO

oo
3o
c

Ti
m

e
(m

in
)

48
0

i
D

ES
C

R
IP

TI
O

N
 OF

 OP
ER

AT
IO

N

! Ex
po

se
d t

o 
av

er
ag

e o
f a

ll d
us

t c
on

ce
nt

ra
tio

ns
 in

 29
5 B

ui
ld

in
g 

in
 th

e C
el

l M
ai

nt
en

an
ce

ar
ea

 a
s p

er
 th

e t
ab

le
s o

n e
ac

h j
ob

 cl
as

si
fic

at
io

n i
n t

he
 te

xt
.

♦T
im

e-
w

ei
gh

te
d 

ex
po

su
re

 is
 in

 th
e-

ra
ng

e o
f 1

.7
-9

.4
 m

pp
cf

. Ass
um

in
g 

eq
ua

l
di

st
rib

ut
io

n 
of

 ti
m

e 
fo

r t
he

 jo
b c

la
ss

ifi
ca

tio
ns

, th
e 

Sp
ar

e M
en

 su
bs

tit
ut

e f
or

fe
. o

__
__

__
__

__
__

Po
ll M

ai
nt

pn
an

nA
 M

ph
 an

d r
>i

an
hr

a<
rm

 P
ul

le
r).

 Ihe
 m

ea
n t

im
p-

w
pi

fri
lle

d

)

)

a
£

o
to
(0

4>
U

•3

PR
8 T*<•

.i.'

>*v :-S.'
•f<fc

y

7,
*i9

00
00

1S
 :



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS
Ci<0
09<N
CO

to o
4-1OQ 4)

N n
5 <£lit

U 
\Si O “ -2 JZ

V

8

coi
*—i
coI
1-H
04
TT
CO
H

oft
wi

4)
u
flrt
E>4)Gu
3

■S
T3
0

0o£w

(0ojVu
COJticCtJ
4->

orc

3
04

S,
bi
ciusz
&

§S a

4)
g.S
PS

o
ficO y
U a 
«& w £
3-C
Q

T3

fC

04

W «

V

L,
§
0
&V

T3
4)+j
■s
•fH

1I

CO

Oo
3Oc

m

ri
fe

io
o

'jr
CO

it
8;r;



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS

CO

a 0M JS
i 2
S u

(QCo

2
0)a

ttc>H4)
4)
CO

o>0
us
t-
3
O

jgd
O Q
if

4)

S.S 
£ S

<Da
w
c♦Hto
'>
i-
4>a3CQ
tO
.5
H

§
tnOO

V V

4)
£

W

-o
4>4^

*6
♦fH

ii
4)
£

«s*.

<\
COri
oc
3cc

!.v
t‘.T ■jfc:

< *>
• H 
O 
!D 
=> 
r> 
x* 
.*•



IN
D

U
ST

R
IA

L H
YG

IE
N

E J
O

B A
N

AL
YS

IS
co

4D
V
4DC

5 0gs 
t o

cot
04
I

04

3S co t u* d E>

td
c

oo
o•4H
c
to
4D
S)

Cm
CDL
a;4->co
3
a

4) 
Cm 
3 

6 CO O
CMx
4)

a
I s5 4D 

oa

S 4)
* >

! IS3 e4)
IS o

*
4)
Cma
4)O
§
§

4->c
•aa

1

o
,c c
0 o J o O O in 05 o
^ c # * *
Si s tH in ri
3 V V tH V
3

CD .
s s o o in in o

H E
04
rt*

04 rH 04

0
T3
cue
3
Li CU
4D 3

•o
CO*

H• H
3

CQ

(Q m
os

Cu 04
3 <M
'3 O* (4 L4)fM

CD
4)
3
Lat 0III •o CD

a.
o §

CO
+■»
CO

Ik 4D
e •o £
* s

3o u >

a. § 3 2
«• 3at a (4 COw«* 0) > 3
ai 3 3
o .3 (4 34-J

*5 4)
= 4?
3

U
3

CD 0 tu
cu
s <4

CO T3 3
s

L 4D 3
4D U U
*-»
CO
3pH

(4
u
s

m

*4>

*opH
4D
CO

3
3
0

0 CD >■ 3
(4 CU u

CO 0 0) 3
0! 4) .3 > 41

a 3 Jd
o 4) 03 34D o

CO c•H O

§ tn
CD u

CO+J 3
L c

<4 •H .a £ a0 ,Q atu 4D CO
■ C to <4 o;
2
u

>
3 •§

-a
N 3

41o 3 3 L
£ tf o Cm fC

o
aaa
«

W

4D
CUD
(4L
4)>
<4

•OCD+j
•6
•H

I
t
4)a

CO
CO
r*<
oo
3
o
o

•:A;i 
• ’ V'•'/A

00 
—H
o
c:
c
c
o*

a

S$

a%



23

________ ^....._imiT.INDEX....... ......... ..... -------------------------

The time-weighted exposures encountered by the Diaphragm

Puller, "Spares, "“Cell" Mslnt en an ce_J’weigher'^ arid"Cell ‘Maintenance..........

"set-up man," all in 295 Building, are in excess of present or proposed 

TLV’s for asbestos exposure (5.0 mppcf and 2.0 mppcf, respectively).

A potential hazard to health exists at the time-weighted levels of exposure 

to asbestos encountered by the men in these job classifications. 

Recommendations to improve engineering and/or use of approved 

respiratory protection to lower the exposures to within the proposed TLV 

of 2. 0 mppcf have been made. All other job classifications reviewed in 

295, 236, 261 or 137 Buildings are within the proposed TLV. No 

foreseeable hazard to health exists at such levels of exposure to asbestos. 

General recommendations reflecting good practice in handling and storage 

of asbestos were also made.

DISTRIBUTION
N. Freeman, Industrial Hygiene, Freeport, TEXAS DIVISION 5/26/71 
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