NOES QUESTIONNATRE ITEM NO. 35
Methods of Fume and Gas Monitoring

Intent

The intent of this question was to generally categorize the methods used in
monitoring fumes, gases, mists, dusts, or vapors.

This item was displayed on the questionnaire as:
35. How is this monitoring conducted?
Sample collection with laboratory analysis (Skip to Question 37)

Direct reading instruments
Both

R L] g

Notes

This question was asked only if the interviewee had indicated the existence of
a regular monitoring program within the facility, and the response had met the
conditions specified in the discussion of question 34.

Analysis
One analysis of the responses to question 35 is presented.
Responses 35.1, 35.2, or 35.3 - Fume monitoring methods

The estimates of the plants which utilize sample collection with
laboratory analysis, or direct reading instruments, or both methods in
their monitoring of environmental levels of chemical materials, and
workers in those plants (by number and proportion of the total) are
displayed in Figure IV-32 and Tables IV-31 and IV-32.

Figure IV-32 Fume monitoring methods by plants and workers in plants

Table IV-31 Number and percent of plants and employees in plants
which monitor fumes, gases, mists, dusts and vapors by
method (by major industrial group)

Table IV-32 Number and percent of plants and employees in plants
which monitor fumes, gases, mists, dusts and vapors by
method (by 2-digit SIC)
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TABLE NO. TV-31

KUMBER AND PERCENT OF PLANTS AND EMPLOYEES IN PLANTS WHICH

MONITOR FUMES WITH LABORATORY ANMALYSIS
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COLLECTION

2914*
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7%
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3%
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11.5%
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The estimate may be unreliable.
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FIGURE IV - 32
FUME MONITORING METHODS BY PLANTS

AND WORKERS IN PLANTS
(NOES 1981-1883)
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fStandard error >25% of the estimate. The estimate may be unreliable.

...No facilities observed.
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EMPLOYEES
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NOES QUESTIONNAIRE ITEM NO. 36
Direct Reading Instruments Used in Fume Monitoring

Intent

The intent of this question was to categorize the direct reading
instrumentation used in the monitoring of fumes, gases, miste, dusts or vapors.

This item was displayed on the questionnaire as:

" 36. Which types of direct reading instruments are used in the monitoring
program? Circle "yes™ or "no” for each type listed below:

Yes  Ho
1. Direct mass measurement tests 1 2
2. Fibrous aerosol monitors 1 2
3. Detector tubes 1 2
4. Infrared (I.R.) gas monitors 1 2
5. Ultraviolet (U.V.) gas monitors 1 2
6. Gas chromatograph monitors 1 2
7. Electrochemical monitors 1 2
8. Other "wet™ chemical methods -1 2

Hotes

This question was asked only of those respondents indicating the existence of
a regular program to monitor gases, fumes, dusts, mists or vapors and who also
indicated the use of direct reading instruments in that monitoring program.
More than one type of direct reading instrument may have been specified.

Analysgis
Two analysis of the responses to question 36 are presented.

(1) Response 36, sub-items 1 to 8 — Types of direct reading instruments used
in plants using direct reading instruments

The estimated proportions of direct reading instrument types used in
plants using direct reading instruments for fume monitoring by plants and
workers are displayed in Figure IV-33.

Figure IV-33 Types of instruments used in plants using direct
reading instruments by plants and workers
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(2) Response 36, sub-items 1 to 8 — Estimated plants and workers using
different types of direct reading instruments

The estimates, by type of direct reading instrument used, of the plants
which have regular programs to monitor the environmental levels of
chemical fumes, etc., and which use direct reading instruments, and
workers in those plants (by number and proportion of the total) are
displayed in Tables IV-33, IV-34, IV-35 and IV-36.

Table IV-33 Estimated number of plants by type of direct reading
instrument used (by major industrial group)

Table IV-34 Estimated number of plants by type of direct reading
instrument used (by 2-digit SIC)

Table IV-35 Estimated number of employees in plants by type of
direct reading instrument used (by major industrial
group)

Table IV-36 Estimated number of employees in plants by type of

direct reading instrument used (by 2-digit SIC)

Note: These estimates of plants and workers in plants using specific types of
direct measuring instruments are not mutually self-exclusive. No attempt
should be made to total numbers across the eight columns of data provided.

As in Analysis 2, question 32, multiple responses to question 36 from one

facility are possible. Therefore the effect of adding across columns is to
multiply count a single original observation.
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FIGURE IV - 33
TYPES OF INSTRUMENTS USED IN PLANTS USING DIRECT

READING INSTRUMENTS BY PLANTS AND WORKERS IN PLANTS
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*Standard error >25% of the estimate.
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TABLE NO. IV-33

ESTIMATED NUMBER OF PLANTS BY TYPE
OF DIRECT READING INSTRUMENT USED
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ESTIMATED MUMBER OF PLANTS BY TYPE
OF DIRECT READING INSTRUMENT USED
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{62) ceu (212) (31) e (&1 }) (1)
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ULTRA- GAS OTHER
SI¢ mASS DEVECTOR INFRARED VIOLET CHROMA- ELECTRO- VET
CODE REASUREMENT AEROSOL TUBES GAS GAS TOGRAPH CHEMICAL CHEMICAL
34 522+ 150+ aee 199+ 3 67% 1762 102
(282) (85) (155) (169) (8) an (95) {59)
2.4 T V.9% 9% .0% 1 it .
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3.7

4662873
(311970)
24.2%

238925%
(65819}
6%

44279*
(42683)

211032
(9821}
9.6%

566623*
(212350)
15.5%
5904635

(402239}
17.7%

TABLE MO. IV-35
ESTIMATED NUMBER OF EMPLOYEES IN PLANTS BY TYPE
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a2 2121
(14169)
3%
oS 11401*
(18117)
48 16743*
(14112)
2.4
L] 30004+
(21641)
3.6%
S0
Sl
S5
12 10274%
(1884)
2.2%
n 91990+
(40545)
8.8
%
%
80 133088*
(64039)
3.6%
ALL 2681573
{245559)

*Standard error >25X% of the estimate.

AEROSOL

23288
(26101)
1.5%

141829+
(52315)

218113+
{152154)

352453%
(162022)
18.7%

2198%
(6852)
N3

T010*
(6805)
9%

11401
(18177}
2.5%

16143
(14712)
S

52188
(33287)
6.3%

1179%
(9867)

45006*
(36568}
1.2x

1373517
(261106)
4.1%

...Mo Facilities observed.

DETECTOR
TUBES

108154
(62088)
1.2

439366
{101557)
20.6%
682368
(157772)
HU.n
1091019
(176472)
58.3%

231444
(106903)
3.3x

BSDE*
(17846)
1.6%
7010*
{6805)
%
78200
{61379)
17.3%
29368
(18733)
4.8%

T3000=
(24602)
8. 7%

44279*

566623*
(212360)
15.5%

5853269
(424585}
17.6%

INFRARED
GAS
27148*
(15667}
1.8%
159589

280058*
(118084)
4.2

543868+
(277025)
28.9%

124324
(114318)
16.4%

TS

107
(63331)

501089
(114557}
13.7%

2067810
162135)
6.2%

TABLE NO. Iv-36

ULTRA-
VIOLEY
GAS

32271
{8689)

-

143251
((ﬁélﬂi

145638+
(108504)

418786*
{216160)
22.3%

I331)1*
(46769)
4.4%

cen

117484
(65484)
10.7%

156156=
(12187)
4.3%

1246584
(211924)
3.7

The estimate may be unreliable.
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(CONTINUED)

GAS
CHROMA-
TOGRAPH

21044=
(8773)
1.4%

146158
(37244)

240593
{571723)
12.2x

£78226*
(310759)
5.

151921
(12150%)
20.0%

78897*

-

123115
(61457)

e

2091712
(74881)

2395155
(239695)

ELECTRO-
CHEMICAL

20557
(12680)
1.4%

256316
(98724)
10.8%

344232
(14a285)
17.5%

141621
(296434)
39.8%

156083
(118130)
20.6%

3403
{13914)
6%

15248+
{12141)
1.9%

14228*
{18215)
a

J043*
{945)

107954+
(40504)
12.8%

17084%
(14302)

-

63651

Yy

80573

2843794
(262815)
8.6%

QTHER
WET
CHERICAL
15554+
{13107)
1.0%
125599*
(43657)
5.3%

217263*
(150213)
i

62105T*
(196334)
3.0%

165121*
{112000)
ri, 4

64403
(37683)
b 3

3316*



HOES QUESTIONNAIRE ITEM KO. 37
Retention of Records From Fume Monitoring Programs

Intent

The intent of this question was to determine the length of time that
facilities retain the records from programs to monitor fumes, gases, dusts, or
mists in the workplace.

This item was displayed on the questionnaire as:

37. How long do you retain the records of the monitoring program?

Years (If "forever" code "99")
(If "unknown” code "UK")

Rotes

This question was asked only of those respondents who indicated that a program
to monitor fumes, gases, mists, or dusts was in existence in the facility.

DPefinitions, inclusions, and exclusions pertaining to fume monitoring are
found in the Notes text of questionnaire item 36.

As discussed in the Notes text for question 33, three classes of responses to
question 37 were possible. As before, responses of "unknown™ duration were
discarded, and the "forever™ and "non-forever™ values analyzed separately.

Analysis

Two analyses of the responses to question 37 are presented.

(1) Response 37 - "Non-forever™ or average years of retention for the records
from fume monitoring programs

The estimated average length of time that records from fume monitoring
programs are retained are displayed in Figures IV-34 and IV-35, and
Tables IV-37 and IV-38.

Figure IV-34 Average number of "non-forever™ years plants keep fume

monitoring records
(by major industrial group)

Figure IV-35 Average number of "non-forever™ years plants keep fume

monitoring records
(by 2-digit SI1C)

Table IV-37 Average number of years facilities keep fume monitoring
records among plants not reporting "forever™ (by major
industrial group)

Table 1IV-38 Average number of years facilities keep fume monitoring
records among plants not reporting "forever™ (by
2-digit SIC)
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(2) Response 37 - Fume monitoring records kept "forever"”

The estimates of the plants which keep fume monitoring records "forever”,
and workers in those plants (by number and proportion of the total) are
displayed in Figures IV-36 and IV-37, and Tables IV-39 and IV-40.

Figure IV-36 Proportion of plants which keep fume monitoring records
“forever”™
(by major industrial group)
Figure IV-37 Plants which keep fume monitoring records “forever”
(by 2-digit SIC)
Table IV-39 Number and percent of plants and employees in plants

which keep fume monitoring records "forever” (by major
industrial group)

Table IV-40 Number and percent of plants and employees in plants
which keep fume monitoring records "forever™ (by
2-digit SIC)

417



o7
13

% 15-17
= 20-39
40-49

£ S0-S¢9
g 70-79
80

ALL

AVERAGE NUMBER OF

FIGURE IV - 34

(NOES 19081-19683)
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MATIONAL OCCUPATIONAL EXPOSURE SURVEY (1981-1983) TABLE NO. IV-37

AVERAGE NUMSER OF YEARS FACILITIES KEEP FUME MONITORING RECORDS AMONG PLANTS NOT REPORTING "FOREVER”

o7

13

15-17

10-719

ALL

astandard error >25X% of the estimate.

SMALL
(8-99)

2*
{2)

g
10))

<]

3
)

...No facilities observed.

PLANT SIZE

REDIUM
(100-439)

&=
)
8
2)
19*
(1)
5
3
5
(53)
4*
(2)
11*

(3)

The estimate may be unreliable.

LARGE
(>500)

=
(¢)]

2]
)

2]
(13)

2*
)
12
(2)
2*
)
5
3)
10*
(8)
4=
)

8
)
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FIGURE IV - 35
AVERAGE NUMBER OF "NON-FOREVER" YEARS

{NOES 1981-1983)
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NATIONAL OCCUPATIONAL EXPOSURE SURVEY (1981-1983)

SIC

07

3

15

16

114

21

24

N

TABLE MO. 1v¥-38

AVERAGE MUMBER OF YEARS FACILITIES KEEP FUME MONITOR RECORDS AMOMG PLANTS NOT REPORTING “FOREYER®

SMALL

(8-93)

3=
{2)

e

4=
(8))

-

162
(10)

PUANT SITE

MEDIUM
{100-49%)

g
(L}

&
(2}

6=
{8)

) d
al

30*
(21)

3*
2)

5
(1)

6
(s)

%
a2

™
Mm

™
{5)

0+
{10

420

LARGE
(>500)

8
{6}

a5
(8)
30
(<.5)

26+

10)
3
2)

g
6)

&
3)

»
(2)

16*
12)
3
2)
<3
3)
12
(10)
5%
(18)
2z
(s)
Q)]
5>
3)

15%
¥}



NATIONAL OCCUPATIONAL EXPOSURE SURVEY (1981-1983) TABLE NO. [¥-38

SIc

37

L))

51

12

*Standard error >25% of the estimate.

SMALL
{8-99)

il
zn

@)

<1

5
(2)

...No facilities observed.

PLANT SIZE

" MEDTUM
(100-—499)

L o
L8}

*
m

5%
2)

29+
(3)

S
4

5
(3)

&
2)

11
3)

The estimate may be wnreliable.

421

(CONT [NUED)

LARGE
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MONITORING RECORDS

FIGURE IV - 36

PROPORTION OF PLANTS WHICH KEEP FUME

(INOES T1991-1083)

"FOREVER"

o7
13
15-17
20-39
40-49
> S0O-5¢9
§ 70-79
Al L
o z 4 8 10 1z 14 18 18 20
PERCENT OF PLANTS
NATIONAL OCCUPATIONAL EXPOSURE SURVEY (1981-1983) TABLE NO. IV-39
NUMBER AND PERCENT OF PLANTS AND EMPLOYEES IN PLANTS WHICH
KEEP FUME MONITORING RECORDS "FOREVER®
PLANTS EMPLOYEES
MAJOR SMALL MEDIUM LARGE TOTAL SMALL MEDIUM LARGE TOTAL
GROUP (8-99) {100-499) (>500) {8-99) (100-499) (>500)
07
13 60~ 306* 366% 3743 53967* S7T710*
(65) (183) e (198) (4061) (32688) cos (33140)
% . - 1.8% 31.0% 13.9%
15-17 241> 185% 35= 461 8002* 21339+ 38283+ 67625*
(216) (126) (47) {251) (6954) (13700) (35875) (37893)
. . 14.6% 5% A% 2.9% 16.2% 2.2%
20-39 4246 S150 2108 12103 201884 1151064 4507450 5866398
(132) (534) (217) (961) {33327) {130721) (362619) (417130)
. 16.2% . . 4.8% 18.1% 54.5% .
4049 2531* = 132* 3374 113003 144652% 129818* 387473
(1001) (233) (61) (1081) (43011) {48986) {49238) (93092)
4.8% 12.2% . . 7.9% 12.5% 22.6% 12.3%
50-59 421% 224% % 10447 §52206% 62654
(420) {(173) .ee (465) (10095) (45382) .es (47521)
. . 1.1% . 12.8% .
70-19 206 241> 135« 4532% 12227* * 239654
(253} {81) {(107) {266) (5572) (22200) (97151) {94596)
. 10.3% 38.2% 8% . 15.5% 48. 10.9%
80 415* S712 987 83819* 895928 9797147
R (161) (78) amnm eee (33212) (134940) (140287)
19.22 27.8% 14.0% 15.7% . 26.8%
ALL 7704 1231 3582 18518 341612 1585274 57134375 1551261
{1352) (672) (265) (1585) (56200) (156202) (403548) (4643850)
1.7% 14.5% 37.9% 3.6% 3.1% 16.1% 46.0% .

*Standard error >25% of the estimate.

...No facilities observed.

The estimate may be unreliable.
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NATIONAL OCCUPATIONAL EXPOSURE SURVEY (1981-1983)

SIC

07

15

16

n

21

24

n

PLANTS

SMALL MEDIUM™
(8-99) (100-499)

LS ;-

100.0%

15.8%

(1718)
24.6%

263%
(141)
3.9%

354+
(188)

138*
3.3%

(183)

-

185+
(126}
16.5%

203*
(15)
69.32

255%
(162)
16.6%

55’

{52)
n.e

{184
4.4z

412
(147)
.2

TABLE NO. 1V-40

MUMBER AND PERCENT OF PLANTS AND EMPLOYEES IN PLANTS MHICH
KEEP FURE MONITORING RECOROS "FOREVER"

LARGE
 {>500)

180+
(71)

1=
{m
5%

112%
31.5%

&T%
(41)
19.42

19
18.1%

85%

(74)
n.n

99+
(63)
46.4%

{50)
26.4%

{18)

134*
(62)
12.9%

234
(62)

TOTAL

366¢
(198)
3.82

238
(215}

.

218
(126)
1.1

L
10)
0%

676*

604+
(2717}
ox

1821
(413}
23.6%

(21
38.4%

638*
(184)
1.5%
65
{52)
3%

(252)
9.4%

843
(199)
.z

SMALL
(8-99)

3743*
(4061)
1.8%

J445%
(6875)
.32

557%
(129)
0%
4361=

2118)
L%

1866*
(2685)
100.0%

EMPLOYEES

MEDILM
(100-499)

99876%
{41252)

1223
(54711)
1.

409702
22.3%

10275*
(16313)
0%

53634+
(36457)
9.1

29118
173313)
n

154831
(31919)

44293
(16813)
0.2

54155+
18.42

20236%
{16287)
u.9%

90036
(27308)

101434*
(34598)
32.6%

20157*
(21701)
15.0%

18126*
17.92

177583*
62372)
3b.1X

41763*
(36135)
Iz

98613
(65140)
37.82

47062*
(40984)

3576T*
(18783%)
38

90475+
(62473)
13.6%

134581
(62743)

103446*
(46659)

31911*
(121327)
67.0%

7880
(33613)

114177
{11232)

101627*
78.8%

£38847
(66387)
70.6%

TOTAL

S$1710*
(33140}

21602+
(22665)

39465+
(28317)
67X
5571
(729)
-0x

254588+
(68580)
16.4X

43629+
(35411)
38.3%

98489~
(63755)

S4285%
(42381)
4.4

84760+
(29815)

104099+
(64021)
20.x

204108
(88476)

151769
(53848)



NATIORAL OCCUPATIONAL EXPOSURE SURVEY (1921-1983)

SIC

CODE

u

35

n

41

51

2

[

76

ALL

*Standard error >25% of the estimate.

SMALL
(8-99)

S58*
(251)
3.0%

59*
(64)
3%

146%
(103)
jr !

.

53*
£66)

207*
(176)
1.7%

292*
(209)
4.5%

488*
(350)

751*
(122)

693*
(474)
8.4

348*
(416)
L

e

1106
1215)
1.6%

PLANTS

mMEQIUM
{100-439)

512
(100}
16.4%

412
(164)
12.1%

321
{135)
12.0%

239*
{126)
20.-1%

29*
(26)
3.0%

132+
(335)
16.6%

513*
{211)
27.5%

224+
(173)
12.5%

—ee

204=
[t
13.7%

36*
(45)
29.5%

415+
(161
9.2

7055
(617)
4.2

...No facilities observed.

LARGE
(>500)

148
(60)
2.9

2713
(61)

447
(124)
56.8%

P2yl
{81)

-

i
35.8%
10

(10)
3.0%

52.3%

572
(78)

3582
{197)
38

TOTAL

1219
(292)
5.5%

145
(191)
71

914*
24])
6%

529*
(153)

t 4

(156)

435
(385)
5.7%

13*
(16)
X

160*
(722)

1291*
(569)
2.7

572+
(461)
1.83

206
(253)
1.0%

340
(140)
1.8%
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TABLE M0, 1y-40

SMALL
(8-99)

22421
{924])

3254+
{3512)
5%

8093*
{6056)
3.5%

3953*
(4982)
.

16143*
(14712}
.82

50548+
(36121)
18.8%

8552
(99%0)
1.4%

1896*

(1708}
1.0%

4532
{5572)
1.2x

332034
{43476)
3.0%

The estimate may be unreliable,

{CONT INUED)
EMPLOYEES
MEDIUM LARGE
(100-499) (2500)
97447 141526*
{22701} (73836)
16.3% .
110619+ 444705
(42294) (83125)
16.7% N
78745 806016
(33919) (170559)
14.2% €8.2%
53889* 1068795
(33543) (216151
22.5% X
8684% 245916+
(9312) (102845)
4.5% s3.4
28855% 19466*
(69969) (18968)
9.3 .
1689+ 20111
(2029) (20857)
N4 26.9%
25153+
. (25573}
9.5%
1043+ 13226+
(945) (14092)
. 18.9%
115906% Nz
(41732) (48642)
2.2% 8.7
52206*
(45382) .
18.4%
59554* 162895*
(19426) (37151)
n.o 49.5%
12672*
(15755)
52.1%

83319% 895928
{33212) (134940)
15.7% .
1559261 5734375
(148843) {319080)
16.0% )

TOTAL

261394*
{16161)
17.42

558578
{92851)
23.5%

892853
(186942)
45.48%

1126637
(207188)
59.9%

263023
(101712)
34.6%

55595*
(69146)
10.6%

3

(27698}

25153+
(25573)

30412% -
(19386)
5%

2317182*

60758*
(47403)

18962
(1708}

4532+
{5572}
1.0%

222450*
(97621)

12672*
(15155)
6.2%

97197471
(140287}
26.8%

1625670
(350782}



NQOES QUESTIONNAIRE ITEM EO. 38
Substitution of Chemical Materials

Intent

The intent of this question was to determine whether the facility had
substituted chemical agents within the past five years.

This item was displayed on the questionnaire as:

38. Have any substitutions of chemical materials been made within the last S5 years?

Yes

1
2 ©BNo (Skip to Question 41)

NHotes

The term "substitutions” used in this question means to cease use of one
chemical material and initiate use of an alternative.

The exchange of one tradename compound for another was not considered a

substitution unless it was related to the actual chemical content of both
tradename products.

Analysis

One analysis of the responses to question 38 is presented.
Response 38.1 — Chemical substitutions made in the last five years
The estimates of the plants which have substituted chemical materials in
the past five years, and workers in those plants (by number and

proportion of the total) are displayed in Figures IV-38, IV-39, IV-40,
Iv-41, IV-42, and IV-43, and Tables IV-41 and IV-42.

Figure IV-38 Workers in plants where chemicals were substituted
(by major industrial group)

Figure IV-39 Workers in plants where chemicals were substituted
(by 2-digit SIC)

Figure IV-40 Plants where chemicals were substituted
(by major industrial group)

Figure IV-41 Plants where chenicals were substituted
(by 2-digit SIC)

Figure IV-42 Substitution of chemical materials by plant size

Figure IV-43 Chemical substitution by workforce proportion and plant

size
Table IV-41 Rumber and percent of plants and employees in plants

which have substituted chemical materials in the last
five years (by major industrial group)

Table IV-42 Number and percent of plants and employees in plants
which have substituted chemical materials in the last
five years (by 2-digit SIC)
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FIGURE IV - 38
WORKERS IN PLANTS WHERE CHEMICALS WERE SUBSTITUTED
(NOES 1981-1083)
o7
13
% 15-17
2Q0-39
E 40-49
§ 50-59
= 7Q-79
80
ALL
) 10 20 30 40 so e0 70
PERCENT OF THE WORKFOROE
NAT1OMAL OCCUPATIONAL EXPOSURE SURVEY (1981-1983) TABLE NO. IV-41
NUMSER AND PERCENT OF PLANTS AND EMPLOYEES IN PLANTS WHICH
HAVE SUBSTITUTED CHEMICAL MATERIALS IN THE LAST FIVE YEARS
PLANTS EMPLOYEES
RAJOR SMALL MEDIUM LARGE TOTAL SMALL MEDILM LARGE TOTAL
GROUP (8-99) (100-499) (>500) (8-99) (100-499) {>500)
07 ¥739* 1739* 34136% 34136*
(811) .ee cen (811) {15807) - aee - (15807)
31.3% . . 30.
13 49% 113> 162% 2969 24972* 27942%
(44) (78) en (118) (2642) (14292) . (16187)
8% n.mn 1.7% 1.4% . .
15-17 6682 390* 0> 7103 183063 * 62494* 300861
(1318) (177} {29) {1280) {32312) (23811) (28273) (421817)
7.1% . 12.6% . 8. 71.5% . .
20-39 23501 13472 3955 40928 184746 2810729 6304411 9899887
(18719) (910) (206) (1969) (66973) (199425) (255180) (365337)
15.3% 42.8% . 1.4% 17. 44.0% 16.3% 51.4%
20-49 2319* 974> 250% 3542 91459* 220678* 370852* 682989
(709) (326) (82) (830) (26282) {16927) (93898) (137956)
4.8% 16.7% . 6.0% 6.4% 19.% 64, 21.6%
50-59 4131x 104* 4236% 107786* 21161* 128947+
(1114) (88) .o (M7 (28226) (16297) .-e {32697)
7.1% 3.9% 9% 9.6% 5.2% .
70-7T9 12898 197% 209% 13904 221340 189122* 228258% 638720
(2022) (209) (120) (1976) {37403) (50795) {99604) (98188)
17.6% 34.0% 59.1% 18.3% 15.9% . 67.2% .
80 901* 1026 1321 3248 29717* 248494% 2058182 2336393
(445) (229) (199) (546) {15348} (62214) {261382) (274645)
3L 47.8% 1 46.0% 29.2% 46.5% 68.1% R
ALL 52221 16876 5166 74863 1455216 3570460 9024198 14049874
(3458) 1037) (322) (3514) {94384) (230598) {(39119) {490902)
11.6% 33.7% 61.1% 18.7% 13.1X 36.2% 72.4% .

*Standard error >25% of the estimate.

...No facilities observed.

The estimate may be unreliable.
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FIGURE IV - 39
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PLANTS WHERE CHEMICALS WERE SUBSTITUTED

FIGURE IV - 40
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MATIONAL OCCUPATIONAL EXPOSURE SURYVEY (1981-1983) TABLE NO. IV-A2

NUMBER AND PERCENT OF PLANTS AND EMPLOYEES IN PLANTS WHICH
HAYE SUBSTITUTED CHEMICAL PATERIALS IN THE LAST FIVE YEARS

SIC
CODE

15

16

7

21

24

31

SMALL
(8-99)

1739+
{811)
3.

49*
(44)
6%
2004
(441)

113
(465)

3905

{1112)
6.7X

4.1%

231*
(190)

365%
8.8

914%
2.2
3929
(916)
21.7%
2298

{386)
.z

.

1232%
(448)
18.4%

3

1237=

4.1%
514

{1719)
12.4%

PLANTS
MEDILM
(100-499)

113=
(18)
n.mx

138~
(19)
12.5%

(83)
1.5%

169*
(121)
8.5%

1163
3.2

S1.x

705
(162)
44.9%

838
(170)

671
(110)

181x
(15)
61.9%

584=
(282)

194+
(74)
4.2

434
(129)
£2.9%

£92%

(113)
33.52

LARGE TOTAL SMALL
(2500) (8-99)
1739+ 38136+
aen (811) (15807)
) X 3
162+ 2069+
(118) (2642)
1.7 1.
10+ 2152 57059*
(4) (4s1) ann
. X 10.1%
20 877* 29823
(29) (468) (15135)
8.1 1.0% 10.5%
074* 96181
1092) (22550)
6.8% 5
315+ 2076 31103+
(108) (359) (16764)
S6. ) )
T ™
an (1 -
116* 928 8653
(70) (155) (6282)
38.8% 19.3% 8.2
47 *
(41) (120) .-
8.4 1%
19* 830« 8376*
(8) (298) (6334)
8.3 6.9% 2.9%
940+ 12655¢
(25) (238) (3300)
2.7 17.6% T 4
193+ 1812 #5308+
(61) (332) (14217)
90.4% 30.73 2.9
193* 4960 103902
(72) (853) (21662)
61.0% 24.4% 21
339+ 3308 80039
(91) (392) (9473)
- - ., 4
1012 628+ 21404*
(42) (264) (13620)
100.0% “n 52.%
1687 1984+ 48358
(75) (ST5) (11746)
7492 a.e 21.5¢
25 269 2188+
(2¢) (84) (1707)
00.0% 17.63 8.8%
90+ 1761= or19*
(50) (s27) (15457)
48.8% 17.6% 18.0%
201= 1207 22626+
(65) (283) (9425)
59.7% 2.3 16.3%

430

EMPLOYEES

MED UM
(100-439)

102911*

1.2

119048+
(41032)
38.3%

LARGE
(>500)

36379
{12493)
0%

26115«

611544
(110475)
39.42

16019~
(23825)
nm

(88426)

98029*
(49969)

TS558
(41556)

193891
(338¢8)
3.

3390012
(76201)

501175
(80058)
£2.3%

6659503
(121372)
12.5%
189547%
(76773)
85.5%

345965
(92221)
45

67487
(24430)
38.3%
180573

(40483)
3.%

629426
(114179)
58.8%



NATIONAL OCCUPATIONAL EXPOSURE SURVEY (1981-19%3)

SIC
CODE

34

35

k1)

N

51

12

6

*Standard error >25% of the estimate. - The estimate may be unreliable.

SMALL
{8-99)
3012

(596)
16.3%

4228
(1007)
18.7%

1061%
(576)
12.9%

1682«
(692)
5.5%

591
1412)
6.5%

1859*
(13)

.

4766
(894)
a.%

2185
(635)
3.2

5108~
(1550)
19.5%

839
(831}
8.6%

901

(445)
3L

52221
(2796)
1.71%

PLANTS
MEDIUM
(100-499)

1402
{238)
44,93

1915
(362)

.

1366
(184)

816
(141}

321%
(92)

328~
(683)
41.1%

12*
(49)
4.8%

55%
(46)
9.4%

61t
(47}
6.7%
T86*
(292)
2.2
104+
(88)
8%

-

34.1%

.-.M0 facilities observed.

13
(19)

-

196+
(N13)
57.5%

‘om

1321
{199)
64.71%

5166
(338)
61.2%

TOTAL

2649
(618)
2.7

(1045)
5.482

3836
(585)
36.3%

1666

(342)
23.9%

1105*
(286)
21.2%

1856%
(839)
24.1%

213
(251}
5.5%

1057
(382)
4.9%

17
(15)
%

3055
(697)
16.6%

5108*
(1550)
19.5%

962t
(864)
3248

(546)
46.0%

14863
(2992)

14.8%

431

TABLE NO. IV-42

SMALL
(8-99)

£2124%
(19298)
15.9%

39844+
(15990)
6.3%

*

(17108)
n.z

47137

29117
(15348)

.

1455216
{8%065)
13.2%

EMPLOYEES
DU

#E
{100-499)
221403
(38719}
8.1

379558
(56834)
ST.4%

18890*
(11975}
71.3%

8010*
(6702)
T.4%

11000*
(8392)

.

182718*
(68929)

.

21161
(16297}
7.5%

L)k
(46172)
a.m

sra

24341
(}91 16)

248494
(62214)

3570460
(188927)

(CONTINUED)

LARGE
(>500)
210171

{101893)

7.0%

996436
(130288)
89.5%

913399
(146532)

1387350

21982
(20103)
37.4%

226538+
(20730)
85.7%

13226
(14092)
18.9%

103105

10670
(15114)
100.0%

217588+
(94531)

.

Ly

2058182
(261382)

9024198
(363943)
72.4%

TOTAL

597613
(105939)
39.8%

1509719
(158492)
63.4X

1286029
{158155)
65.4%

1566952
(216612)
83.3%

479036
(116863)

145472
(161158)
21.7%

11472
(10554)

92622
{21818)
10.7%

236122
(81343)

24226*
(17160)
3.6%

328547*
(99193)
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FIGURE IV - 41

PLANTS WHERE CHEMICALS WERE SUBSTITUTED
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FIGURE IV - 42

SUBSTITUTION OF CHEMICAL MATERIALS BY PLANT SIZE
{NOES 1981-1983)

SUBSTITUTED 33.7X

SUBSTIUTED 11.6%

= 66.3%
SMALL WEDIUM

SUBSTITUTED 61.1X

SUBSTITUTED 14.7%

853%

38.9%
LARGE AL
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FIGURE IV - 43

- CHEMICAL SUBSTITUTION BY WORKFORCE

PROPORTION AND PLANT SIZE
(NOES 1981-1883)

SUBSTITUTED 13.1X
B5.9%
' SMALL '

SUBSTITUTED 42.1%
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NOES QUESTIONNAIRE ITEM NO. 39
Chemical Substitutions Made to Reduce Worker Exposure

Intent

The intent of this question was to determine if a chemical substitution was
made for the primary purpose of reducing or eliminating worker exposure to
specific chemical agents.

This item was displayed on the questionnaire as:

39. Were any of these substitutions made for the primary purpose of reducing
employee exposures?

Yes
No

(] L

Notes

Exchanges of raw materials, ingredients, intermediates, or finished
(tradename) products for the primary purpose of protecting employee health
were considered affirmative responses.

Substitutions made due to regulatory requirements or a ban on the production,
trade, or marketing of a specific chemical agents was also an affirmative
response,

Substitutions or exchanges made for economic or any reasons other than those
relating to worker health were considered a negative response to this question.

Analysis

One analysis of the responses to question 39 is presented.
Response 39.1 — Substitutions made to reduce employee exposure.
The estimates of the plants which have substituted chemical agents for
the express purpose of reducing or eliminating worker exposure to
specific agents, and workers in those plants (by number and proportion of

the total) are displayed in Figures IV-44, IV-45, IV-46, IV-47, IV-48,
and IV-49, and Tables IV-3 and IV-44.

Figure IV-44 Chemical substitution to reduce occupational exposure
(by major industrial group)

Figure IV-45 Chemical substitution to reduce occupational exposure
(by 2-digit SIC)

Figure IV-46 Substitution of chemicals to reduce worker exposure
(by major industrial group)

Figure IV-47 Substitution of chemicals to reduce worker exposure
(by 2-digit SIC)

Figure IV-48 Plants reducing worker exposure by substituting

chemical materials
(by major industrial group)
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Figure IV-49

Table IV-43

Table IV-44

Workers in plants where occupational exposure was
reduced by chemical substitution

Number and percent of plants and employees in plants
which have substituted chemiecals to reduce worker
exposure (by major industrjal group)

Number and percent of plants and employees in plants
which have substituted chemicals to reduce worker
exposure (by 2-digit SIC)
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FIGURE IV -44
CHEMICAL SUBSTITUTION TO REDUCE OCCUPATIONAL EXPOSURE
(NOE2E 1981-19Ee3)
o7
13
é 15-17
20-39
E 40-40
E so-59
g 70-79
80
ALL
o = 10 18 20 zs 30 s Py
PERCENT OF THE WORKFOROE
NATIONAL OCCUPATIONAL EXPOSURE SURVEY {1981-1983)  TABLE NO. IV—43
NUMSER AND PERCENT OF PLANTS AND EMPLOYEES IN PLANTS WHICH
HAVE SUBSTITUTED CHEMICALS TO REDUCE WORKER EXPOSURE
PLANTS EMPLOYEES
MAJOR SMALL MEDIUM LARGE TOTAL SMALL MEDIUM LARGE TOTAL
GROUP (8-99) (100-499) {>500) (8-99) (100-499) (>500)
o7 793* 793t 14007+ 14097
(489) .o wee (489) (8608) eu een (8608}
14.2% 14.1% 13.6% 122.7%
13
15-17 2335 153* 25% 2514 320 30515+ 49912* 153539
(154) (93) (29) (128) {19022) (16866} (25611) {31655)
2.5% in 10.5% 2.5% 3.5% 4.1 21.1% .
20-39 12798 7552 2842 23192 441494 1621683 5106574 7169750
(1462) (660) {195) (1562) (59864) (160130) (293563) (399888)
8.8% 23.8% 45.3% 12.1% 9.6% 25.4% 61.8% 37.2%
40-49 1043* 779+ 112+ 1995* 38951 183213* 302692* 524856
(470) {285) (63) {571) {15710) (68520) (92915) (122437)
2.0% 13.3% 36.8% 3.4% 2.7% 15.9% 52.8% 16.6%
50-59 1678* 104* 1783% 29915% 21161 51075
(840) (88) .ee (853) (15820) {16297) e (23162)
2.9% 3.9% 2.9% 2.7 5.2% .
70-79 5249% 518% e 5946% 87809 127581 202056* 417446
(1939) (157) (116) (1871) (32015) (36994) (96529) (95385)
1.2% 22.7% 50.4% 7.8% 6.3% 27.5% 59.5% 19.0%
80 3l6* 593 684 1593 3161 132572 1023702 1159435
(319) {135) () (349) (3189) (34705) {207970) (207788)
. 21.4% 32X 22.5% 3.1% 24.6% 33.9% 3N.7%
ALL 24213 9700 3902 37815 688538 2116724 6684936 9490199
(2181) (759) {292) {(2810) (74511) (182920} (384757) (478318)
5.48% 19.4% 41.3% T7.8% 6.2% 21.5% 53.6% 28.4%

*Standard error >25% of the estimate. The estimate may be unreliable.
...No facilities observed.
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FIGURE IV - 45

CHEMICAL SUBSTITUTION TO REDUCE OCCUPATIONAL EXPOSURE
(NOES 1861-1983)
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FIGURE {V - 46

SBUBSTITUTION OF CHEMICALS TO REDUCE WORKER EXPOSURE
(NOES 1981-1908)
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NATIONAL OCCUPATIONAL EXPOSURE SURVEY (1981-1983)

sSIC

COoE

or

| &}

15

16

17

21

24

an

SMALL
(8-99)

T3+
{439)
14.2X

nrs
(4713)

4182
i

739+
(316)
3%

am
(190)

316
(231)

£36%
(185)
10.6%

2265%
{10)
12.5%

196
{293)
12,.9%

176*
(181
n.a

176*
(125)

(39)
5.3

1043
1.8%

285+
(179)

PLANTS
NEDIUM
{100-499)

16
(14)
1.4z

105
(95)
S.5%

S00*
96

sl sy
-
-

]
o

328
(106)

(22)
1.92

1662

(%6)
.52

300
(153)
384«
(125)
24.5%
372+
(118)
370
{127)
3N.9%
120
41.0%
249
{165)
16.2%
86
(63)
5.7
259+
(nm9)

3r15%
(131)
5

TABLE NO. [v-42

MPEER AND PERCENT OF PLANTS AND EMPLOYEES IN PLANTS SHICH
HAVE SUBSTITUTED CHERICALS TO REDUCE WORKER EXPUSURE

LARGE
(>500)

TOTAL

J93*
(489)
%

1203¢
(413)

466*
(408)
x
845+
(335)
1.2
982
(z33)
6.5%
T
N

517
{131

107
(4s)

416

645*
{251)
2.1

879+
14.9%

2167*
gﬁ)

6%

1357

{321)
17.6%

(200)
26.0%

529+
(210)

136
8.9%
1387+

(545)
13.9%

853¢
{241)
| L% -1

440

SMALL
(8-99}
14097

{8608)
13.6%

x

32826
(10220)
5.82

13158+
(10460)
4.6%

27128*
(Mmaag)
2.2

13242«
{9763)

L

ea

8876=
2.9%

996 1
(71513)

*

25605
(12016}
18.6%

*
(16981)
13.6%
273371

(7468)
15.1%

11069*
(3

118622
{8181)

2188+
(1107)
-4

339332
(16334)
14.3%

T166*

{4601}
5.6%

EMPLOYEES
MEDIUM
€100-499)

13627
(26056)

A%

Nn297=

(4497)
1.92

22258
(12462)
12.1%

69104*

66390+
(24189)
3.6
13583
{28108)
20482
86235+
k<] /3

34779+
(14413)
.0z

A0T31*
(21115)

26350+
(19103)

19.52

49195+
(20592)

19208+
(25511)
25.5%

LARGE
{>500)

28020
(27305)
74

96186~
(36941)

-

162979+
(61915)

314785«
(105880)
66.1X

906 15~
(63338)
n.n

121377
{49135)
51.92

56038~
(36137)
43.5%

AT3246
(96711)
76.1%

TOTAL

14097
12.71%

72311
(14836)
1%
36358*
{20966)
"’

44870=
{16125)
2.82
03623
{84806)
19.52
16019+
|19 ;4
174386%

24.5%

SH359%
(41985)

66901
{25719}
T.SX

107085+

20.7X

188181
(44699)

301467
(69516}

428356
(109603)

136466*
(71944)
61.5%

173990

3%
28531
(19421)
16.2X
139226=
(47812)
24.2%

560220
(1035619)
52.3%



NATIONAL OCCUPATIONAL EXPOSURE SURVEY (1581-1983)

SIC SMALL
CODE (8-99)
)} 1438+
(384)
8.0%
35 2538
(807)
n.z
36 1157*
(497)
16.3%
37 145*%
(1s)
T
38 352
(285)
B
39 950%
(377)
14.5%
4
2
(216)
1.3%
5 23
(34)
% 1
48
0 762
(406)
9.3%
50 502¢
(478)
1.7%
s1
55 176>
(684)
6.2
12 2591
(937)
12.6%
7 973
(636)
5.9%
75 1684+
(8714)
76 601
(176)
6.2%
80 316
(319)
n.m%
ALL 24213
(2495)

*Standard error >25% of the estimate.

PLANTS
MEDIUM
(100-499)

138+
(188)
23.6%

1400
(242}
a.n

898

(snH
3.

16*
(16)
1.1%

55
(46)
9.4%

S6=
(47)
6.2%

(272)
35.0%

104=
(88)
5.8%

395*
(124)
26.5%

123*
(94)
100.0%

593
(135)
27.4%

9700

(675)
19.6%

...Mo facilities observed.

LARGE
(>500)
128
(56)
9%
522
(90)
66.6%
A440=
(123)
55.9%

279+
(74)
67.1%

234
(15)
56.3%

26*
(26)
1.7%

gx
(9)
11.6%

(45)
59.8%

3
4)
10.1%

7=
(&5)
1.3

13=
(19)
100.0%

165*
(109)
48.4%

3

an)
3.z

3902
(296)
4.4

TOTAL

(438)
10.7%

4461
16.6%

2495
{501}
23.6%

906
(183)
16.2%

(263)
19.8%
1223

{620)
15.9%

204+
{215)
1.3%

166*
4.2

1485+
(537)
14.5%

1.9%

37815
(2716)
7.5%

441

TABLE WO. 1v-44 {CONTINUED)

92820~
{24187)
15.3%

31687
(7652)
nn

9002
(7146)
1.71%

12657

(8363)
2.1

18671*
(8011)
1.3z

8964*
(6415)
1.8%

1514=
(2181)
2.0%

28473*
(13774)
10.6%

12550~
(11312)
2.0%

17364*
(10254)

3JA005*
(1Zi04)

30728*
(18719}
71.3%
13837*
(11427)
3.2
9238+
mnez)
5.2%
3161

(3189)
.

688538
(19136)
6.2%

The estimate may be unreliable.

EMPLOYEES
REDIUM LARGE
(100-499) (>500)
134059* 171308*
(37413) (94331)
22.5% 48.8%

218525 193799
(42308) (103219)
71.3%

233272 804986
(45384) (131584)
2. 68.1X
119903+ 1281495
(34231) (216422)
50.1% 84.6%

329739*
(22849) (100472}
26.9% T1.6%

54287* 20532+
(135279) (20670)
36.3% 9.8%

6910 B340%
(6767) (8340)
2.7 n.%

8070 204453=
(6702) (83528)
7.4% 71.8%

9956 13226
(8285) (14092)

5.6% 18.9%
1582TT* T6674*
(65082) (39327)
3. 52.3%
21161
(16297} ree
1.
10670~
.- (15114)
100.0%
103240> 191386%
(32481) (91211
29.5% -
24341
(19716) .
100.0%
132572* 10z3702
(34705) (207970)
24.8% n.9%%
2116724 6684936
(145384) (357097)
21.7% 53.7%

TOTAL
356627+
(111536)

1161144
(1168%99)
48.8%

1069945
(145794)

93490
{139150)
17.8%

24214
(12696) -
2.9%

214037
(84149)
41.4%

23182
(16342)
3.

263424
3132

3=
(1959)
3.

17364%
{10254)

-

44675
(20357)

325354
{90780)

13837+
(11427)
3.

33580
(25582)
16.6%

1159435
(207788)
EL

9490199
(44297))
%



FIGURE IV - 47

SUBSTITUTION OF CHEMICALS TO REDUCE WORKER EXPOSURE

(@)
[
O ~J

STANDARD INDUSTRIAL CLASSIFICATI
SRR R S S A B USRS R NN Y SRREREN NN

E

(NOES 1881-1883)

10 15 2 25 3
PERCENT OF PLANTS

442




FIGURE IV — 48
PLANTS REDUCING WORKER EXPOSURE BY

SUBSTITUTING CHEMICAL MATERIALS
(NOES 1981-1983)

REDUCING 19.4X

REDUCING 5.4%

80.6%

SMALL NEDIUM

REDUCING 41.3%

REDUCING 7.4%

92.6%

443




FIGURE IV - 49
WORKERS IN PLANTS WHERE OCCUPATIONAL EXPOSURE
WAS REDUCED BY CHEMICAL SUBSTITUTION
(NOES 1981-1883) |

REDUCED €.2%
93.8%
768.5%
SMALL

REDUCED 21.5%

MEDIUM

REDUCED 53.6%

71.6X

45.4%
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