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SUMMARY AND BACKGROUND

Workplace protection factors for elastomeric and single use
half-face respirators wers measured during asbestos removal
operaczions, The cperations consisted of asbestos removal from a
ceiling (fire proofing) and removal of pipe insulation. The use
of water/surfactant solutions to spray fire proofing and
insulation resulted in conditions of high humidity for indoors
operations., Out-of-doors operations were also under high o
humidity conditions since light rain occurred on two of four days
of sampling. Temperatures for both cperations were in the
§5-35°F range.

The respiratcrs were used in the context of a respirator
program that follawed the guidance in 29 CPFR 1910.134 and ANSI
288.2 (1980) including proper respirator selection and fit
testing. A total of seventeen volunteers participated in the

study. One or two workplace protection factors were determined
for sach respirator for which the fit test had been passed.

The respirators tested were:

e One successfully fitted elastomeric facepiece respirator
chosen for comfort from six respirators (MSA Comfo I and
Survivair 2000 brands - small, medium and large sizes).
These respirators werse tested using dust, fune and mist
and high efficiency filters.

° Each of tﬂroc disposable respirators successfully fitted
(34 9910, 3M 8710 and American Optical R 1050).

e A successfully €itted North 7700 elastomeric facepiece
respirator, chosen from the small, medium or large size
facepieces.
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In addition two workplace proccc:ion factor measurements were
made for a self-contained breatning apparatus operated in the
pressure~denand mode,

Results show that all respirators tested, reliably provide
workplace protection factors of ten or greater, except the A0
R1050, which reliably provides a protection factor of five or
greater, based on estimates of lower S5th percentile., These
results are consistent with information supplied to the OSHA
asbestos record by Los Alamos National Laboratory which reported
on the ?7nocration of asbestos through respirator filter
media.(

Results for the self-contained breathing apparatus suggest
that it may not provide appreciably bDetter protection than the
two better disposable respirators and the elastomeric facepiece
respirators, though it presents a considerable stress and hazard
of fs}ling bocaurg of {t's weight and awkwardness. Myhre et
al and Raven ) have shown that pressure-demand respirators
do not maintain positive pressure inside the facepiece when
workloads are increased from rest conditions. This may explain,
in part, why the pressure-demand and self-contained breathing
apparatus did not provide superior protection.

PROCEDURE

Prior to testing, each person was trained in the selection
and fit testing of respirators using the National Paint and
Coatings Association Training Progrtw)‘), Each was then fit
tested ustng the saccharin fit test + Pit test results are
given in Table V. Respirators selected for use ard vendors are
listed in Table I.

Two individuals were also trained in use of a pressure-demand
self-contained breathing apparatus. Fit testing was not done, as
it is not required for pressure~demand equipment per the ANSI
288.2 (1980) standard,

During sample collection, each participant was observed
continually to ensure that the sample train remained intact and
did not interfere with the respirator seal on the face, and to
note occurrences which might have affected respirator
performance, such as movement of the respirator on the face. The
participants weré very busy with their work activities and soon
ignored the presence of the researchers.

AIR SAMPLING AND ANALYSIS

To determine the workplace protection factors, concurrent
samples were taken from inside the respirator (in-mask) at nose
level and outside the respirator at the lapel (lapel).
Closed=-face Glasrock (#1505) cassette filter holdtgy gitted with
half inch extenders and probes developed by NIOSH were used
for both the in-mask and lapel sanples. The sample probes are
specially designed to minimize the loss of particulates. The
cassettes contained 0.8 um, 25mm cellulose ester filters.
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The sanple trains were calibrated dDefore and after taking
sach sample using a mass flow meter, The mass flow meter was
calinrrated against a budbble flow meter at the beginning and end
of tne study. A flow rate of 2 Lpm was used for the in-mask
samples. Lapel samples were taken at 0.5-1.0 Lpm to avoid
overloading.

Samples were collected for a one- to two~hour period. Each
sample represented a single wearing of the respirator.

Fiber counts were done per NIOSH method PsCAM 239(6) {phase
contract microscopy), except that the ttiacocin/a?,gonc mounting
method was used as described in NIOSH method 7400 . Counting
was done according to the P&CAM 239 rules (the "A" counting rules
in method 7400). Five hundred fields were counted for in-mask
samples to increase analytical sensitivity. All analyses wvere
done by one counter who participates successfully in the American
Industrial Hygiene Association's Proficiency Analytical Testing
quality assurance program. Concentrations were calculated from
the actual nunber of fibers counted (even if fewer than 50 fibers
were counted) per the formulas in the NIOSH nmethod,

NIOSH method P&CAM 239 reports a coefficient of variation é6f "
0.12 which applies to lapel samples in this study. We estimate
that the coefficient of variation ‘for the in-mask samples is 0.4
at the median in-facepiecc concentration and fiber count (Table
I1I).

Transmission electron microscopic analyses were also done on
selected samples to obtain data on small fiber penetration and
size distribution.

L All field and analytical data are retained in the MR~55%7
file. '

SAMPLING AND ANALYSIS METROD VERIFICATION

In-mask sampling required use of closed-face filter
cassettes., We used Glasrock #1505 25am filter cassettes which
have a unique tapered design for the ocutlet and(‘)halt inch
extender which 1lprovots§ho deposition patterns' '. ToO minimize
sanpio loss, the NIOSH probe was used to withdraw in-mask
samples.,

To eliminate possible bias, the same closed=face/probed
cassette was used for both in-mask and lapel samples. TO
document whether concentrations determined from closed-face/probe
cassette sampling differed from open=face sampling, twelve area
samples were taken using both methods. Results arrgfonparcd in
Table II with Student's t and variance Ratio tests « The two

sampling methods were found to give similar results with no
significant bias or difference in precision.

-3 =
buP 0933724

DU 036290




RESULTS AND DISCUSSION

Transmission electron microscopic analyses were done on four
lapel samples by Electron Microscopy Service Laboratories, Inc.,
Canmden, New Jersey, The resultant distributions of fiber
diameters and lengths are shown in Figures 1 and 2. Fiber
diameters and lengths covered a wide range.

The overall median concentrations of fibers for in-mask and
lapel samples are given in Table III. The median number of
fibers counted for in-mask (500 fields counted) and lapel (<100
field counted) samples are also given in Table III. -

Cumulative distributions, geometric means, geometric standard
deviations, best estinates of 5th percentiles and lists of
workplace protection factors are given in Pigures 3 through 8 for
each respirator., The distributions of workplace protection
factors were found to be approximately lognormal for all
respirators studied. Therefore, logs were used for the plots,
geometric means are reported as the proper measure of central
tendancy and geometric standard deviations are reported as the
proper measure of variability. Best estimates of Sth percentiles
represent the workplace protection factors that most (95%)
respirator users are expected to obtain from each respirator, -~ -

Distribution plots and geometric standard deviations include
variability from the sampling and analytical method as well as
~ from the workplace protection factors, The unavoidable inclusion
of the sampling and analytical variability in the plots results
in best estimates of 5th percentiles which are conservative
(lower than actual). This should be considered in evaluating
resulcs,

Wworkplace protection factors were determined for a self-
contained breathing apparatus for two individuals. Results are
reported in Table IV,

Table V gives geometric means, geometric standard deviations,
best estimates of the Sth percentile, and ratios of participants
passing thr flt test for each respirator studied. A
Bonferroni 9] rest for differences (p=0.0%) was done and results
are given in Table V. Workplace protection factors for the 3IM
9910 were found to be significantly higher than those for the A0
R10S0. No other significant differences were found. The
importance of doing a fit test is appazent from the fit test
results in Table V,

The relatively low results for the AO R1050 are likely due to

poorer filter efficiency for arf,s:o:, reported by Dr, Ortiz of
Los Alamos National Laboratory .
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The unexpected comparability of the results from the 3M
disposable respirators, and elastomeric facepiece respirators
with both dust, mist and fume filters and high efficiency
filters may 2e explained by several factors., First, because the
filter efficiency is high (~99.9%), the limiting factor in
performance of the respirators is likely face fit, not filter
efficiency (except for the A0 R10OS50 as noted above). Since the
same fit test was used to select good fitting respirators for the
study, comparable face fit results would be expected, 1In
addiecion, the researchers noted a tendency for elastomeric
respirators to slip around when some wearers' faces became wet
with the water/surfactant spray. This did not occur with the
disposable respirators because their fibrous material of
construction clung to the skin.

It is particularly noteworthy that the workplace protection
factors for the self-contained breathing apparatus were not
supcr%g to the b'f§f’ disposable and elastomeric respirators.
Myhre and Raven have shown that at workloads exceeding
approximately 35% of maximal aerobic capacity pressure inside the
facepiece of pressure-demand type respirators does not remain
positive with respect to the surrounding atmosphere. This would
provide an opportunity for airborne asbestos to be drawn into the
facepiece.

The volunteers who wore the self-contained breathing
apparatus complained of stress and discomfort due to its weight
and bulk., Movement and balance were difficult and one volunteer
almost fell from a step ladder as a result, Based on their
observations, the researchers believe that routine use of
self-contained breathing apparatuses for asbestos removal would
likely result in injuries, in view of the large amount of

climbing invelved. Certainly, acceptance will be much poorer
than for the other respirators studied, due to discomforte which

would discourage respirator use.

Transmission electron microscopic analysis results were also
used to determine workplace protection factors for thin fibers
(Table VI). Results for snall diameter (<0.2um) fibers do not
appear to differ from those for large diameter (>0.2um) fibers,
for 5 um or longer lengths, Thus, results for fibers visible
with the phase contrast method (>0.2um diameter) appear to be
representative of those for smaller diameter fibers for the 3M
8710 and 9910, and for elastomeric respirators with dust, fume
and mist and high efficiency filters.

CONCLUSIONS

1. All respirators tested provided protection against asbestos.
The American Optical R1050 disposable respirator reliably
provided workplace protection factors of 5 or greater. The
34 9910, 34 8710, and elastomeric half-face respirators with
both dust, fume and mist and high efficiency filters reliably
provided workplace protection factors of 10 or greater.

‘s-
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2. Use of higher efficiency filters did not a
the workplace protector factors of the elastomeric
resplLrators,

ppear to improve

3. Workplace protection facter measurements for a pressure
demand self-contained Dreathing apparatus were aot
significantly higner than those for the better disposable and
elastomeric respirators., Comments from the test volunteers
and observations indicate that acceptance of the self-
contained breatning apparatus would be poorer than that of
the other respirators tested., 1In addition, it presents a
significant risk of tripping or falling, where removal work
requires climbing ladders and working from scaffolding.

4. Transmission electron microscopic analyses suggest that for
fibers longer than 5 um, the overall workplace penetration of
small diameter (<0.2um) fibers is not higher than that of
larger diameter fibers for the 3M 8710 and 3M 9910 disposable
respirators nor for elastomeric respirators with dust, fume
and mist or high efficiency filters,
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Respirator Name

survivaiz 2000

Conmfo II

3M 8710

M 9910

AO R1050

North 7700

scott Air-pPak

HLR 462-84

TABLE I

Respirators Studied

Type

Vendor

Elastomeric (silicone rubber)
with dust, fume and mist and
nigh efficiency filters

Elastomeric (neoprene) with
dust, fume and mist and
high efficiency filters

Disposable with nonadjustable
staps

Disposable with adjustable
straps

Disposable with nonadjustable
straps

Elastomeric (silicone rubber)
with high efficiency filters

Self-contained breathing
apparatus, pressure-denand

U.S.D. Corp. |

Mine Safety
Appliance Co.

3M Company

3M Company
American Optical
Company -~ ° ’

North Company

Scott Aviation
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TABLE II

COMPARISON OF ASBESTOS SAMPLING METHODS
(OPEN-FACE VERSUS CLOSED-FACE WITH PROBE)

Sarameter

Mean

Standard Deviation

probe

T Statistic*

variance Ratio**
Data

Open-face cassette:

value

2.2 fibers/mL = open face filter cassette
2,3 fibers/mL - closed face cassette with probe

0.264 fibers/mL = cpen face cassette
0.286 fibers/mL - closed face cassette with

1.9, 1.9, 2.0, 2.1, 2.1, 2.1, 2.2, 2.2, 2.2,
2.2, 2.3, 2.9

Closed=face cassette: 2.0, 2.0, 2.0, 2.2, 2.3, 2.3, 2.3, 2.4, 2.4,

2.4, 2.5, 3.0

* 1,28 is less than a comparison t statistic of 1.78 (p=0.05).
Therefore, the means do not differ significantly.

** 1,17 is less than a comparison P statistic of 2.69 (p=0.0S5).
Therefors, the variances (precision) of the methods do not differ

significantly.

HLR 462-84
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TABLE IIT

MEDIAN ASBESTOS CONCENTRATIONS
AND COUNTS FOR WORKPLACE PROTECTION FACTOR STUDY

Concentrations
’ Inside Respirator 0.006 fibers/mL
. (8 HR. TWA ~~ 0.003)*
i Outside Respirator 2.6 fibers/mL
t
|
Counts
Inside Pilter 9 fibers
Outside Filter 130 fibers

*  No more than four of eight work hours were spent doing
) asbestos removal. Therefore, a factor of 0.5 (4 HRS/SHRS)

was applied to concentrations to estimate § HR TWA
concentrations,

HLR 462-84 -10 -
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TABLE IV

WORKPLACE PROTECTION FACTORS FOR
SELF=-CONTAINED BREATHING APPARATUS (PRESSURE DEMAND)

Workplace Protection Factors: ;gg

Geometric Mean: 620

HLR 46284 - 11 -
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TABLE V

COMPARISON OF WORKPLACE PROTECTION FACTORS FOR SEVEN RESPIRATCRS

workplace
Protection Factor Ratio
_ Number of Geometric Mean Passing Lower Sth

Respirator Measurements {Geom. S.D.) Fit Test Percentile
3M 8710 18 310 (5.3) 15/17 20
M 9910 14 580 (4.2) 14/17 s5
AO R10S0 7 $2 (4.2) 4/6 5
Elastomeric/Dust, 17 240 (6.3) Not Tested 12
Fume and Mist
Pilter
Elastomeric/High 14 94 (3.0) surv.~14/16 16
Efficiency Filter ‘ MSA-1/2
North 7700 14 250 (6.9) 15/158 11
High Efficiency
Filter
Self-Contained 2 620 Not Tested

Breathing Apparatus

*Based on a Bonferroni t.lt(g) at a 0,05 level of significance only the 3M
9910 and AO R1050 differed.

HLR 462-84 -12 -
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TABLE VI

WORKPLACE PROTECTION FACTORS
FROM TRANSMISSION ELECTRON MICROSCOPIC ANALYSES

workplace Protection Pactor

Fibers Exceeding 0.2 um All Diameter Fibers

Respirator Diameter and S um Length* Exceeding S5 um Length
3M 8710 330 120
3M 9910 47 41
Survivair 2000 with 28 29
Dust, Mist and fune
rilter ’
survivair 2000 with ‘ 21 - 19

High Efficiency Pilter

*Those which would be counted by the standard phase contrast microscopy
method,

.~
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Figure 3 - Workplace Protection Factors
for 3M 8710 Resplrator

Cumulative Distribution: (Lognormal)

85.9
98.8

99.5
99

88 =
9

LI

o 3 8 888 8
Y Y ! T

LI

o

- s O

Qoo

n - q 1 L L i
1.00 464 21.54 100.00 - 484.18 2154.44 10000.00
WPF

Geometric Mean: 310 | op 0933737
Geometric Standard Deviation: 5.3
Best Estimate of 5th Percentile: 20

Data: 7.4, 15, 61, 110, 110, 180, 200, 310, 400, 420, 430, 1000,
1000, 1100, 1500, 1600, 1800, 3200

HLR 462-84 - 16 -

S - — DU 036303




- Figure 4 - Workplace Protection Factors
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for 3M 9910 Respirator

Cumulative Distribution: (Lognormal)
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Geometric Standard Deviation: 4.2

Best Estimate of 5th Percentile: 55

Data: 94, 110, 150, 150, 170, 280, 550, 630, 710 1300, 2400, 3000,
3700, 5600 :
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Figure 5 - Workplace Protection Factors

for AO R1050 Respirator

Cumulative Distribution: (Lognormal)
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Figure 6 - Workplace Protection Factors for
Survivair 2000 and MSA Comfo® Halfmask
Respirators with Dust, Fume and Mist Filters

Cumulative Distribution: (Lognormal)
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Geometric Standard Deviation: 6.3
Best Estimate of Sth Percentile: 12

Data: 15, 24, 45, 48, 47, 74, 88,
1100, 1800, 4100, 4200
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Figuic ¢ - wOrkpiace i Toleciion ractors tor
Survivair 2000 and MSA Comfo® Halfmask
Respirators with High Efficiency Filters

Cumulative Distribution: (Lognormal)
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Figure 8 — Workplace Protection Factors
for North 7700 Halfmask Respirators
with High Efficlency Filters

Cumulative Distribution: (Lognormal)
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RESPIRATOR WORKPLACE PROTECTION PFACTORS FOR ASBESTOS

SUMMARY AND BACKGROUND
workplace protection factors for elastomeric and single use
half-face respirators were measured during asbestos removal
operations. The operations consisted of asbestos removal from a
ceiling (fire proofing) and removal of pipe insula:ton. Copious
use of water/surfactant solutions to spray fire proofing and
insulation resulted in conditions of high humidity for in-doors
‘operations. Out-of-doors operations were also under high
humidity conditions since light rain occurred on two of four days
of out-of-doors sampling. Temperatures for both operations were

in the ¢5-35°F range.

The respirators were used in the context of a respirator

program that followed the guidance in 29 CPR 1910.134 and ANSI
288.2 (1980) including proper respiratqr selection and fit

testing, A total of seventeen volunteers participated in the
study. One or two workplace protection factors wers determined
for each respirator for which the fit test had been passed.

The respirators tested were:

e One luceoootﬁlly ficted elastomeric facepiece respirator
chosen for comfort from the two brands (MSA Comfo II and
Survivair 2000 ~ 3 sizes each). These respirators were
tested with type P (dust, fume and mist) and type H (high
efticiency) filters.
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* Each of the three disposable respirators successfully
o

fitted (3M 9910, 3M 8710 and American Optical R 1080).

e “One successfully fitted (of three sizes) North 7700

elastomeric facepiece respirator,

In addition two workplace protection factor measurements were
nade for a self-contained breathing apparatus operated {n the

pressure-demand mode.

Results showed that all respirators tested reliably provided
workplace protection factors of ten or greater except the A0 '
R1050 which reliably provided a protection factor of five or
greater. Results for the self-contained breathing apparatus
suggest that it may not provide appreciably better protection
than the better disposable and elastomeric facepiece respirators,
though it puts consideradle more physical stress on the wearer
due to its weight and bulk.

)

PROCEDURE ‘

prior to testing, each person was trained in the selection
and tit testing of respirstors using the mational Paint and
Coatings Association Training Proqul(l’. gach was then fit
tested using the saccharin fit tose(l). Respirators selected for

use by participants are listed sbove and in Table I,
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Two ldglviduals werd also trained in use of a pressure-demand
self-contained breathing apparatus, for which two workplace
protection factor measursments were made, Pit tasting was not

done, as it is not required in the ANSI 288.2 (1980) standarzd.

During sample collection, each participant was observed
continually to ensure that the sample train remained intact and
did not interfere with the respirator seal on the face, and to
note occurances which might have affected respirator performance,
such as movement of the respirator on the face. The participants
were very busy with their work activities and socon ignored the

presence of the researchers.

AIR SAMPLING AND ANALYSIS

To deteraine the workplace protection factors, concurrent
sanples were taken from inside the respirator (in-mask) at nose
level and outside the respirator at the lapel. Closed-face
Glasrock (#1505) cassette filter holders fitted with half inch
extenders and probes developed by NtOSl(z’ were uqod for both the
inside and outside samples. The sample probes are specially
designed to minimise the loss of particulates. The cassettes

contained 0.8 um, 25am cellulose ester filters,

The sample trains were calibrated before and after each
sanple using a mass flow meter. The mass flow meter vas

calibrated against a bubble flow meter at the beginning and end
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of the study, A flow rate of 2 Lpm was used for the inside
v :
samples. Outside samples were taken at 0.5~1.0 Lpm to avoid
overloading,
Samples were collected for a one to two hour period. This
duration was chosen based on expected fiber levels., Each sample

represented a single wearing of the respirator.

Piber counts were done per NIOSH procedures 7400(3) (phase
contract microscoby) using the "A" counting rulcl.‘ Five hundred
fields were counted for in-mask samples to increase analytical
sensitivity. All analyses were done by one counter who
participates successfully in the Amarican Industrial nyqiono‘
Associations Proficiency Analytical Testing quality assurance
program. Concentrations vere calculated from the actual number
of fibers countad (even if fewer than 30 fibers were counted) per
the formulas in the NIOSH method.

NIOSH method 7400 reports a coefficient of variation of 0.12
which applies to lapel samples in this study. We estimate that
the coefficient of variation for the in-mask samples is 0.4 at
the median in-facepiece concentration and fiber count (Table

I11).
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SAMPLING AND ANALYSIS METHOD VERIFICATION
L)

In-mask sampling required use of closed-face filter
cassettes. The Glassrock #1505 25mm filter cassettes used have a
unique tapered design for the outlet and a half inch extender

which improves the depcsition p.:co:nl(‘).

It was also necessary
to probe the respirator to withdraw the in-mask sample. The

NIOSH probo(z’ was used to minimize sample loss.

To eliminate possible bias, the same closed-face/probed
cassette was used for both in-mask and lapel samples. To .
docunent whether concentrations determined from closed-face/probe
cassette sampling differed from open-face sampling, twelve arsa
samples wers taken using hoth methods. Results are compared in
Table II with Student's t and Vvariance Ratio tests. The two
sanpling methods were found to give similar results with no

significant bias or difference in precision,

-85 DUP 0933755
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RESULTS AND DISCUSSION

Transmission electron microscopic analyses were made on four
lapel s;mplos to document the distribution of fiber diameters and
lengths. Distributions are shown in Figures ! and 2. Fiber

diameters and lengths covered a wide range.

The overall median concentrations of fibers for in-mask and
lapel samples are given in Table III!. The median number of
fibers counted for in-mask (500 fields counted) and lapel (<100

field counted) samples are also given in Table I1II.

Cumulative distributions, geometric means, gecmetric standard
deviations, best estimatss of 5th percentiles and lists of
workplace protection factors are given in Pigures 3 through 8 for
all respirators, The distributions of workplace protection
factors were found to be approximately lognormal for all
respirators studied. Therefore, logs wvere used for the plots,
geometric means are reported as the proper measure of central
tendancy and geometric standard deviations are reported as the
proper measure of variability. Distribution ploei and geometric
standard deviations include variability from the sampling and
analytical method as well as from the workplace protection

factors. This should be considered in evaluating results.

< : DU 036314
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Best estimates of Sth percentiles represent the workplace

pro:octio; factors that most (95\) respirator users are expected
to obtain from each respirator. The unavoidable inclusion of the
sampling and analytical variability in the plots results in best
estimates of Sth percentiles which are conservative (lower than

actual).

workplace protection factors were determined for a self-
contained broathipg apparatus for two individuals. Results are

reported in Table 1IV.

Table V gives gecmatric means and standard deviations for ali
respirators studied. A Bontcrrpnt(S) test for differences
(p=0.05) was done and results are given in Table V. HWorkplace
protection factors for the 3M 9910 were found to be significantly
higher than those for the A0 R10%0. No other significant

differences were found. The researchers noted a tendency for

elastomeric respirators to slip around when soms wearers' faces
becane wet with the water/surfactant spray., This did not occur
with the disposable respirators because their fibrous material of
construction clung to the skin. This may explain the
unangtetpae‘d comparability of the results for the 3M disposable
respirators and the elastomeric rong};lGOtt. The relatively low
results for the AO R1050 are likely due to poorer filter
efficiericy for asbestos, reported by Dr. Ortis of Los Alamos
National Labo:aeory(‘).
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It il;particularly noteworthy that the workplace protection
factors for the self-contained breathing apparatus were not
superior to the batter disposable and elastomeric respirators.
The volunteers who wore the self-contained breathing apparatus
complained of stress and discomfort due to its weight and bulk,
Movement and balance were difficult and one volunteer almost fell
from a step ladder as a result. BSased on their observations, the
researchers believe that routine use of self-contained breathing
apparatuses for asbestos removal would likely rouu}e in injuries,
in view of the large amount of climbing involved. Certainly,
acceptance will be much poorer than for the other respirators

studied, due to discomfort wvhich would discourage respirator use.

Transmission electron micrescopic analyses were done on
in-mask apd lapel sanples. Resultant workplace protection
factors are reported in Table VI. Results for small dismeter
(<0.2um) fibers do not appear to differ from those for large
{20.2um) diameter fibere, for 5 um or longer lengths. Thus,
resules for fibers visible with the phase contrast methed (>0.2um
diameter) appear to be representative of those for smaller
diamster fibers (>$ um length) for the 3IM 8710 and 9910, and for
elastomeric respirators with type P and H filters.

-8 - DUP 0933758
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CONCLUSIONS

Al} toupira:orl tested provided protection against asbestes.
The -American Optical R1050 disposable respirator reliably
provided workplace protection factors of 5 or greater. The
3M 9910, 3M 8710, and elastomeric half-face respirators with
both Type P and Type H filters reliable provided workplace

protection factors of 10 or greater.

Use of higher efficiency (type H) filters did not appear to
improve the workplace protector factors of the elastomeric

respirators.

workplace protection factor nmeasurements for a pressure
demand self-contained breathing apparatus were not
signiticantly higher than those for the better disposable and

slastomeric respirators. Comments from the test volunteers

and observations indicate that acceptance and safety of the
self-contained breathing apparatus will be poorer than that

of the other respirators tested.

Transmission electron microscopic analyses indicate that
overall workplace penetration of small diameter (<0.2um)
gibers (longer than 'S um) is not discernibly higher than that
of larger diameter fibers for the 3M 8710 and 3IM 9910
disposable respirators nor for elastomeric respirators with

Type P or H filters.
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Respirator Name

survivair 2000

comfo II

M 3710

34 9910
AO R10S0
North 7700

scott Alr-Pak

TABLE I

Respirators Studied

Type

Vendor

£lastomeric (silicone rubber)
with type H and with type P
filters

Elastomeric (neoprense)
with type H and with type
P filters

pisposable with nonadjustable
staps

Disposable with adjustable
straps

Disposable with nonadjustadble
straps

Elastomeric (silicone rubber)
with type H filter

Self-contained breathing
apparatus

U.8.D. Corp.

Mine Safety
Appliance Cco.

3M Company

3% Company
American Optical
Company

North Company

Scott Aviation
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TABLE II

COMPARISON OF ASBESTOS SAMPLING METHODS
(OPEN-PFACE VERSUS CLOSED-FACE WITH PROBE)

Paramecer vValue

Mean 2.2 tibers/mL - open face filter cassette
2.3 fibers/mL - closed face cassette with probe

standard Deviation 0.264 fibers/alL - open face cassette
0.286 fibers/mlL = closed face cassette with
probe

T Statistic* . 1.28

variance Ratio®*®* 1.17

Data

Open=face cassette: 1.9, 1.9, 2.0, 2.1, 2.1, 2.1, 242, 2.2, 2.2/
2.2, 2.3, 2.9

Closed~-face cassette: 2.0, 2.0, 2.0, 2.2, 2.3, 2.3, 2.3, 2.4, 2.4,
2.4, 2.5, 3.0

* 1.28 is less than a comparison t statistic of 1.78 (p=0.05).
Therefore, the means do not differ significantly.

** 1,17 is less than s comparison P statistic of 2.69 (p=0.0S).

Therefore, the variances (precision) of the methods do not differ
significently.
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TABLE III

MEDIAN ASBESTOS CONCENTRATIONS
AND COUNTS FOR WORKPLACE PROTECTION PACTOR STUDY

Concentrations
inside Respirator 0.006 fibers/mL
(8 HR., TWA ~ 0.003)
outside Respirator 2.6 fibers/mlL
Counts
Inside Filter 9 fibers
Outside Pilter 130 £ibers
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TABLE IV

WORKPLACE PROTECTION FACTORS FOR
SELF=-CONTAINED BREATHING APPARATUS (PRESSUREZ DEMAND)

Data: 400
880

Geometric Mean: 620
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TABLE V

COMPARISON OF WORKPLACE PROTECTION PACTORS FOR SEVEN RESPIRATORS

Workplace
Protection Pactor
Number Geometric Mean
Respirator of WPF (Geom. S.D.) Significant Differences*
34 8710 18 310 (5.3)
3H 9910 14 580 (4.2) Higher than R10%50
AO R10S50 7 $2 (4.2) Lower than 3N 9910
Lilastomeric/ 17 240 (6.3)
Type P PFilter
Elastomeric/ 14 94 (3.0)
Type H PFMlter
North 7700 14 2%0 (6.9)
TYype P Filter
Self-Contained 2 620

Breathing Apparatus

*Based on a Bonferroni test'3) at a 0.05 level of significance)only
the 3R 9910 and _AO R1030 differed.
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TABLE VI

WORKPLACE PROTECTION PACTORS
FROM TRANSMISSION ELECTRON MICROSCOPIC ANALYSES

Respirator workplace pProtection Pactor

Pibers Exceeding 0.2 um All Diameter Pibers
Diameter and S um Length* Exceeding $ um Length

34 8710 330 120
34 9910 47 41
survivair 2000 28 29

with Type P Pilter

survivair 2000 21 19
with Type H Pilter

*Those which would be counted by the standard phase contrast microscopy
method,
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PICURE 1 - FIBER DINMETERS
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PIGURE 2 - PIBER 1LENGTHS
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FIGURE 3 = WORKPLACE PROTECTION FACTO 1
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PIGURE $ - WORKPLACE PROTECTION PACTORS POR AOQ R10S50 RESPIRALOR
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. FIGURE 6 - UOE‘PIACB PROTECTION FACTORS FOR SURVIVAIR 2000
y 1 AND MSA COMFO~ HALFPMASK RESPIRATORS WITH TYPE P FILTERS
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- FIGURE 7 - WOR‘PLAC! PROTECTION FACTORS POR SURVIVAIR 2000
AND MSA COMFQ HALFPMASK RESPIRATORS WITH TYPE H FILTERS
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FIGURE B8 ~ WORKPLACE PROTECTION FACTORS POR NORTH 7700
HALFMASK RESPIRATORS WITH TYPE H FILTERS
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COMPENSATION FOR DEATH FROM ASBESTOS

WILLIAM G. JOHNSON and EDWARD HELER®

This paper analyzes the adequacy and equity of compersation to the
survivors of 560 men whe died between 1967 and 1977 from workpiace
exposure to asbencs. Dazs were gathered in interviews with the mens
widows, wha received compersation primarily from workess' compensa.
tion, social insurance, private pensions. and 1ort awards and settlements.
The resulis show that compensatioa was neither adequate in amount, when
compared (0 income losots, aar equitably distributed among mirvivors. The
authors use their findings te evaluate one of the recent bills before Congress
that would institute a federal sysiem of compensation for asbestos-related

deaths.

nu‘roshllsb«mnl 500 and 10.000
workers each year! Widespread dis.

~ satisfaction with existing means of compen-

sating the mmvor; of “dﬂtae workers has led
to proposals for a federal suatuce to

compensation for asbestos- u-lamj and
similar occupational illnes. The leading
propesal in 1983, H.R. 5175, was to replace

*Wikiam johnoon is Preleucr of Economics & the

Mazwell Schosi and 2 Senier Resesrch Amcisw of the
Health Scudins Program. boch st Syracuse Universiey.
Ldward Heler s Lecturer st the School of Public and
Eswireamental Aﬂm MnUmmelm

pnmd
Mark Mnllnan-dthmmudnuh

snaiysis. and Barbers Cleo sad Vieginis Rapam
provided clenesl asintanes.

‘William §. N:.uhn«d 'Cam:;-o«-
tieasi Ashesies . Progrcuions 1900 - 2000° m
Benbary N !—.@_ twn of O ]

¥ h—.p. IIM Gd‘m
James Lambrines. sad Poal Wellét. Nelian Pardoe andd

xate workers' compensation coverage for
asbestos-related illness with federal bcncﬁu
and to prohibit product-liability suits by

workers. This proposal represents an im- -

portant change in compensation
don beumelupmmtnnbcmm.eadd
to govern com,| tion for ather occu;
tonsl’ dmmpa:n such propualp.
mbebmdoamnu information
about the defects of the current forms of

T::‘"apu provides information,
"und:': s ety of the benefi
on the adequacy and equit ts
cunaulypmluthemm’vmdmtm

of wock-related deaths.’

The only previous nudy of srviver benefits s Cheit
of 200 widews of workers killed in 1958 snd 200 widows
d-unbldnlﬂl None of the workers died frem

lonsl illness. See Barl 7. Chait. Myury and

c-mtcuqumuv Cald Spring
Laboracery, 1981).

Recovery m the Counse of Employmens (New York:
Wiley, 1081), chaps. ¢ s0d §.

Industrial and Labor Reiatsens Revwess, Vol 37. No. ¢ (jJuly 1984). & 1984 by Cornell Univemsiey.
9019 7039 34 3704 $01 0O
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530 INDUSTRIAL AND LABOR RELATIONS REVIEW

Data

This analysis is based on daca colleeted as
part of 3 mudy of 995 asbenice-related
deaths that occurred between 1967 and
1977 among members of the [nternational
Asmociation of Heat and From Insulators
and Asberros Workers, AFLCIO and
CLC.’ As part of that study. 792 survivors
from the United States and Canada were
interviewed in 1980 0 determine the
economic consequences of the deaths.’ We
excluded interviews with Canadian citizens
from the present analysis because of the
differences between the Canadian and U.S.
compensation syxems. We also excluded
interviews with survivors other than the
deceased’ widow and interviews with wid-
ows whose husbands died after the expected
end of their work life. Remaining after
these exclusions were interviews with 560
" the

Interview jons probing eco-
nomic connquq“e::e of the deachs focused
on the cash income and later compensatory
payments received by the widows. i
about the amount and source cash
incornes were only for the year 1979,
minimize recall error, but questions abowe
lump-sum payments from workers’ com-
pensation and tort settlements asked about
all ,Ifm l“;-?!.‘ \*dc?n smume that
recsll error in reports of lump-sum pay-
ments is low because the events survound-
ing the payment awards (such as court suics
and workers' compensation agency rulings)

are 0 ilﬂiﬁil“‘ to the survivors.*

annual income losses of survivers
were caleulaied from the time of death to
the end of the worker's expected work life.
leeml_e our mox acturate data on com-
pensation payments are those for 1979, we
mphuu.e the resulis for 249 widows whose
husbands’ expectad work lives extended at
least 10 1979, and we present only limited

cxpenses borne wrvivors on the
deceaseds behalf. we assurned that
lomes ended in the lam year of the

decensed’s expected werk
therefore do not include in the analysis the
lom of retiremnent benefits caused by the
imcerruption of the work life.

We emimate death-related payments as
the sur of cash benefits in any year plus the
eimated income in that year from a

‘A esmpeariass of mrvivars’ survey responses with
their bushands' werkem' compersauen recerds ia one
whis i See Denald Spats.

Groups of Alin-clll-‘ Wi‘;;"l""f-' in
, Disgiality Compenattion, p. .
mnl‘ouulnu:uubuimifm
H agreemenss of each wackers
whion lecal. Wage incenne was exti € 23 the prod

Jodwesen wnd Edward Heler. “The Costs of Asbestos-
Amsciswd Disesee and Death” Milbent Memons!
Pond Quavnerly Neakh sad Secwry. Vol. 6. No. 2
(Spriag 1983). pp. 177-M. .
“The of each weeker was sbiained
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ASBESTOS COMPENSATION

¢

previows lump-sum pa ., We derive
essimates of income a lump-wum
raymem in the following manner. The
ump-sum payment minus attorneys’ fees is
treated as financial capital.’ In each year
following the death. net loes for that
year is deducted from capital, and interent
income on the balance for that yesr is
added w0 capital. This procedure is re-
peated until the capital is exhaused. Our
method does not adjust for wage differen-
dals that may be paid for the risk of
exposure to asbestos.® Barths wudy of
ashestos-related differentials suggests that,
if such premiums exist, they are snall."

Sasdards of Adequacy
The preceding method for comparing
benefit paymenas to losses will cell us how
individuals are compensated under the
present symem of benefits. but an evalua.
tion of current plans and proposed changes
requires that we also know how the
is sy

benefle of 200 pevesnt of the .me
weehly wage” Soe Rassarch Repent of the Interdepart
menssl Werken' Com, Tk Force, Vol. 1

Prnsssion
{(Waskungren, D.C.. CPO. june 1979}, p. 9.

e ..

531

The rationale for the twe-thirds mandard
is ambiguous, but its general accepunce
among policymakers makes it an importane
criterion to use in comparing compensation

In principle, common:-law damage
awards should equal the sum of wage foms,
medical coss, and compensation for paia
and wuffering. The objective of the com-
mon law is w return successful lid 17
the mtate of well-being they have
enjoyed had their spouses noc died. Since
our eximates equal only wage income
losses, our replacement ratios for twrt
awards are higher than the true ratics. As s
nududch&quthmtuulu.uw
lnphegguudo.qnﬂwe:‘o.

Anothet im; measure of adequacy
is the m:‘f‘m who receive
benefits,. Workers' comperuation laws
promise universal cowrage for work-
related deaths. In theory, therefore, all the
survivors studied here were aligible for
workens’ tion. Common law re-
:Iun-dmudlplunuﬂpmn his or her
among jurisdictions and involve e
:"bc about which we do not have
information. We therefore cannox define a

L4
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S'SS INDUSTRIAL AND LABOR RELATIONS REVIEW
) Table 1. The Replacement of the Net Losses of Widows
Who Racrived Benefius in 1979, by Source of Benefit.*
Woriem’ sl Mmrurancs
Compraantson Tt ond Prrusts Theal
Bensfits  Bemsfis Pongions Benefut
: Number Not Loss h;:;uo h::zp széq An:;u ;muuk
{4
Souree of Widews M 1970  of Lem of Lons ./u-' of Lam Lag®
Werkens' ‘
Carapensstion Only 10 $l4.079 % [ 2] . “z $5.7%4
Werkers'
Cempensation,
Seris) insurance,
and Persions 10 15,499 «“.7 oa 15.9 ns 4,350
Tert Only 4 13.581 [X] 100.¢ [ X} 100.0 0
Tort. Social .
lasursnee, and
Pensisns | § 13,004 [ X ) 100.0 7.6 1378 (~5.380)
Werkers'
Camprnsstion.,
Ton, Secial .
Insursnce,
and Peasiens 1 15,279 8.4 b X 1.8 1469 (-7,100)
Secial nsursace
and Pensions . )
Omnly s 13.987 [ X ] (X} - R ) 1 9.058
All Sourem 154 13,968 [ X (X "s 5.0 .811

“Rows and colurmns may st add 19 the tacsls becawse ail lom and braefi: values aad percentages are medians.
Neguiive values represere the medisn sraourn of ewrcomparnation.

Median = wre; mean & 17.1 perone.

Medisn = wre; mesn & 9.8 perorse.

workers whose work lLives ex- tion peid $317,005 (er 28 percent of that
tended to 1979. final set of remiits  total); impwed income from tort awards
compares the ndmlq and of and sectlements paid $128,924 (15.7 per-
current  beneflos the that  ceme); private pensions paid §183,148 (25.6
would be under H.R. 3175, 21943  percenx); and social insurance (primarily
bill before . cream a  mocial securicy) paid $228,072 (29.4 per-

compenrian oyeem for thevictims  cvmt). The ratics of benefits 1o loses b
of enpapure t3 sehemos and other toxic  source of benefits are described in Table |

Werkar? Conpeanition

The jeacy and Equity of : i
o Sy et e

OQur most accurate data are for the 249 benefic replaced 36.2 of their
widows wi husbands' expecied work lomes. Among widows received addi-
live w0 1979. During 1979, these  donal . H.

widows lost $3.401.094. Of 249, 125  percent 10 58. J >

widows were nct compensated for their  were replaced by workers' compensation.
lomes: the ather 124 widows recsived  Piymens of less than net lomes to survivors is
$777.637 in benefis. Workers' compensa-  difficult w0 rationalise. Disincentive effects
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were not a concern in these cases. By
deducting taxes from our loss estimates, we
awoid comparing nontaxable benefis w
before-tax wagws. One can argue, however,
that workers' compersarion shouwd be
evaluated agains the rwo-thirds sandard
rather than some abeolute measure of
adequacy. )

Because these results represent net lomes
in the year that is a median of six years after
the worker’s death, they cannce be directly
evaluated by the two-thirds sandard (the
ratio of benefits at the;im:hd’tlhc l\vudd w0
gross wages prior 10 death). Instead, we
perform the following calculation, which
approximates that kind of evaluation.
sally puie in salmens of equal

paid in alimencs eq

amounts, benefits in 1979, for mowt sur-
vivors, should have been equal o the
annual amount awarded after the worker's
death. We evaluate the two-thirds sean-
dard, therdore, by com 1979 bene-
fits to the decensed’s wages in of his
death. The median ratioof 13 10 grom
wages prior (0 desth is 39 e."

ese resuits show that whether we
consider the 1979 data or the two-thirds
wandard, worker'’s com tion
are not sdequate. usicn s
reinforcad by the fact that our resuls are

compensation are 3bo included in the
analysis, the replacement rados are sub-
stantcially lower,

Only 39 (16 percent) of the 249 widows
received worken’ compensation ot
in 1979, A larger auraber of wi had
received psymencs before 1979, bue these
2% ims;
two of those were denied their claime. 13
had cases pending in 1979, and 108 had
received an award or seetlernenit by the time
of the interviews. Of those 108, 46 were
awarded lum Su. and 62, insallmaont

R these iaries are
Coniered, 43 percent of the widcws

*There are 33 widows for whom this emismare could
be made
*'Dats on the sutcome of 1wa clains were maning

538

received workers' compersadon death
benefits at some time between the death of
their husbands and the yesr 1979,

Only 39 of the original 108 recipients
were sill receiving paymens in 1979. All
but two of the 46 lump-rum payments were
consumed by lomes before 1979, and 25 of
the 62 benefis paid in insallmenss had
caded before 1979. The exhausion of
workers ? before

higher the rate of
!‘!pllm workers' com! -
In sum, results show that the

ity
ion.” buth in Assenrek
the intevde

Repere Worken' Compenun:
tren Tk Foree, Vol ¢ (Washngton. D.C.: CPO. June
1979). pp. U1 and 89, mapectiely.
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Tort income replaced all the losses of 11
of the other 12 widows who received tore
income in 1979.¥ The commen law,
therefare, satisfies its andard of adequacy.
The adequacy of compensation does vary,
bowever, aith the time at which benefits
and losses are compared.

All these 12 widows, except for one whase
{mputed income was lom than her ne lom in
1979, had capital left to invest at the end of
that year. In the following year, eight of the
1 wn :g‘fiena received an imputed
income icient to replace cheir 1980
lomes. The other three widows would have
exhausted their tort award capital during
1980. ‘The pattern of the ual exlisus-
tion of lunp sum awards is one that
deserves more attention as an im
part of the adequacy of compensation.

The replacement ratios for tort income
in 1979 do not reflect the losses of
unsuccessful plaintiffs or of survivors whose
lump sum was consumned before 1979. Of
44 widows who filed ton suits, 26 received
an award or a settdernent. Only 18 of the 36
(Table 1) received income in 1979 from
their tort suic. Unfortunately, the data on
tort suits are incomplete. Six widows said
their suit was successful but did noe repore

undecided

Privaswe Peaslons and Social Iasurance
—  Social insurance and private are
retiremenst protect

against los resulting from death. The fact
J these_plans are the only source of -

that
income for most (39 percent) of the widows
studied here is further evidence of the

¥The finding of replacenvens ratim ne gresser than
lﬂmi(&mdhumwmuqh

gresser than the ant Jom.

%4 INDUSTRIAL AND LABOR RELATIONS REVIEW

failure of both workers' com ion pi

and the common law. Bc\:ﬁe:‘?r:: pzh‘;s
two sources typically replaced less than 30
percent of lowes (‘lzable 1). Widows who
combined these benefits with payments
from other sources, however, were the only
:; whose compensation exceeded their

The amount of social insurance benefies
varies with the time at which they are
measured. Eigibility for social security
survivers' ;u is eonditioﬁ dor:n whether
there are any dependent chi in the
muu&mamﬁm.mm
receive no benefits between the time their
children come of legal age and the time the
widows reach recirement age. The data on
m:mdom&pnnundm:

survivors' benefits.

None of the 249 widows received public
asmistance.” Instead, presumably used
income such as from life insur-
ance, theis own wages, savings, and asis-
tance from relatives 0 mainnin con-.
sumption above poverty levels.

ncdv«'lepl .y s 51'1 pamh b e
yments . ., but as
shown hpd.n figure, the distribution about
the mean is skewed toward below-average
r e Appr:ﬁmn::lgl 55

recipients are able o replace
than 40 percent of their loss. The

ity is even more extreme if we include
%uﬂmmuswmm-m

can better undersand the true

of theee inequities if we also
consider the size dixribution of lomses. The

"This ressh perallels earlier Endiags that few
disabiod workers resort o public aminance. Vioman
found tha eniy ene in sis seviewsly injured beneficiaries
of warken' comprraation in New York City receved
public amicance or benefls frem privmce chanty.
Wayne Viemsn. “Serows Injurias, Werkmen's Com-
praaation and Public Amistance in New Yoek City” in
State

Studses for the Nanional Commuiton an
Werkmen) Comprnistron Laws, Vol 1
(Washinguon. D.C.: GPO. 1973). 5. 8.
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Nurwber of Widows

! LAGARDR an . n ¢ n.n
0.00 0.5 1.0t 15 20t .81 .0

Repiacement Ratio

Figure 1. Dinribuﬁon of Replacement Rades of Widows Who Raceived Boacfin
in 1979 and Whose Husbands' Work Life Inciuded 1979,

A .
ALBVUIAURLALAVVRRBRRORR B
IRTRAVBRTLRLBRRARRVNCRAS

BRIAAIISSY Y
B3I 33S Y)Y

sSaasasaa

resuls in Table 2 show that a large The fact that compensation paymens
proportion of above-average raticsoccurin  may continue after our estimates of losses
csses in which lowes are low. Most low-los  equal zero means that estimates based oo 3
cases are those in which the decessed’s work -agle work-life year (Thble 1) could be
life was expected to end in 1979. Our lowsr than the true raties.” Dazs oo
estimaces of losses equal zero at the end of compensstion psymends in 1979 o widows
o pensation papen fad;h’ e l!?!p-mdnd&gds:f. Hﬁ
com tion ents entire ormastios on
kg el o po e
benells abo relect variacons. - the

s a
eligibilicy rules under workens' compenea- Cmyn;doi a h""“'m
ton plans, tort laws, and social ineurance. . our analysis doss not consider
In s pattern familiar n sudenes d‘ . Met . benefits, data on the 811

compennncu programs, replacement
tios are for these with widows whooe husbands’ work lives were
from 1 sourcds than for those —
on a single sourcs. Som‘thm'hﬂah “Payraray ere limicod 10 an abesiys durstion or are
bw:crkm olT vion benaflts occurs mu:m-::u:wqi_-@:.m
erences in benefits among - whwia de am » ia which the warker
differens ndﬂm alen w;:'::a""""‘:"::'":‘"‘“'““"
g benefla, for example. s delined 3 equal
cause meq ‘? payments ﬂjﬂﬂd . wewn-thurds of the warker) woge (wege income priee
workens.® . daae vi edenh), but s 1902 the mu-m-eu
—————— " .--r-\-d-mpr-hi'umm 1S por weal, Survivers
'jol\nl‘lunﬁp mmmm henelles wrminste vpon remarriage. &t which time &
:ﬂhmnmﬂ Parvial Dhnilu-.,t):“u Wacker) m xmﬂu:&.‘mmz‘ Soe
pensasten.” in Ressuveh Report of the Interdspan. remens of Worhers' Comprnss-
‘W’ 2 Werkens* ';nmulm Vol. 6. pp. rhu('ﬂ“mﬂc : GPO, january 1982). p.
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536 . INDUSTRIAL AND LABOR RELATIONS REVIEW

Tuble 2. The Distribution of Benefit Adequacy,
by Net Los, Among Widows Who Received Benefio in 1979.

Number Bemafus
& & Perconinge
Net Wage Lous ’ of Lass?
-9 23524
$.000-5.99 113.3
6.008-3.99 . .8
$,000-11.998 .
12,000 - 14.9%9 e
15,000 - 17,900 s
18,000 aad Ovor $1.8

Tual 1
TALl percntage valum 21 mediam.

2 wlBCsena

:I;cwdomdhdmlﬂ!dopmide do not substandally alter the conclusions
information on the effect of post-work-life  that were drawn from the more accurate
benefits on the replacement of louses. We  data oa the single year 1979.

was calculated from the of deathto 1979, Payments are noct discributed
1979 in the manncr dercribed in the  equitably, although one of the causes of this
methods secion. The ratios of the sum of  inequity is the failure of widows w0 claim

Those who succeed in common-
sum of lomes (annual lomes equal ser0 law wits i
=

of socisl insurance and pension benefis  promise of universal coverage.

cannot be 3 These failures are not limited to compen-
ratios are estimated only for the sating demths from donal Dines.
occy 2 Cheit) conclusions about the survivors of

i programs.
Since the rwe coharts of widows differin___ death by workplace injury are similar 1o the
age and awivage lomm, a comparison of the ™ * findings here. Cheit concluded, for exam-
._'nﬁuhﬁﬁhlvhhthuh'nbhlv ple, that in 87 of 51 seates in 1956, workers'

s - Gee effect of work-life ~ compensation replaced 40 orlemof
M”'ﬁ of c::‘ don. the estimated losses caused ational
The replacimint ratics foc wockers' com-  death.” Our eximates are w0 45
~persation in Thbie $ (column 3) differ fronty * 'pereent for mom workers' n
those in Talle 1, higher in some recipient. Cheit alto described the prob
categories ahd lower others.. In no . lem memioned er of widows who

work life that was expected to include 1979. “Cheia, ond . 18.
The resuls for post-work life benefits thus  rvg g i !
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Table 3. The Replacement of Net Lomes, by Source of Benefizs
for Widows Who Received Benefits in 1979 and
- Whose Husbands' Work-Life Expectancy Ended Before 1979.°

et
Toal Bonefis s Bensfin a3
Number Net Wage slyrcrmiage o mﬁ:ua

Sourse of Widons Lom of Lom of Lems
Werkers' Compengation Only » $33.07¢ “.s 00
Worhens' Compensation, Social
Iasmurance, and Pensions “ 58,306 5.8 (X}
Teort Only 11 44,361 .0 [+ X )
Tort, Secial lasursnce,
and Privane Pessions ] 55,387 [ X ] 172
Werkers' Camprasation. Tort,
Secisl lnsurance. and Privase Pensions 4 44,581 153 43.1
Secisl Insursace and
Pensioas Ouly 138 «“, 707 -t -t
All Ssurem 43.088 (X J (¥

]
*Rows sad columas may et sdd 0 tatsls becaum all

raties could net be caiculaied for secianl

Median = 0.0, menn = 14.2.
Modian » 0.0, meas = 45.9.

These similarities in findings are surpris-
ing because Cheit's dats are nearly 30 years
One would expect o find many

¢ in the structure of benefits and in
adequacy between the 1950s and

1979, bue the only im differences
are in the adequacy muu&.gu:

and from

results show that tort awards
w0 100 of net lomes im |

_nm!!d e
inflation, expansion in covera
mnmn:’amn.«mm

*Ind.. p. 118,
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which our resules

t compengation
_ for mare recent deaths is unknowa.
Ewvzluation of Propoesd Programs

Co'lhm bills were introduced in che l}t.h
ngres 0 provide comperuation for
ubum-uncifud disease and desth.®
With the sdjournment of the 97th Con-
gress, those bhills expired. A toxic-
substancs compensadion bill, H.R. 3178,
was then introduced in the 986th Congress
by Cengreuman George Miller of
California .

Evaluation of H.R. 8175 is important
because it could become the modal jor
inena. Tt prornisn no-feul covemgs of
illnemes. It no-fault
losses resul 'mﬁ'omupownw?‘“bqaa
other toxic substances that could be desig-

the Office of Workers' Compensation
U.S. Deparumene of Labor. Death
mwbcpaid.ionalmpmﬁdn'mc

product of avenage
masufacturing wage for the month
hvlﬁchd-dumec{ms.wﬂm

INDUSTRIAL AND LABOR RELATIONS REVIEW

mx:;y and eqm Funptnndotl:l e\:’ndcr
tion, we applied the

benefit formula of H.R. 3178 lgpdlu for
each of the 560 widows in the xudy cohor.
Using the methods described earlier, we
converted the lump sum tw an annual
income stream, and we asurmed that all the
widows would receive benefits. Table 4
presents the ratios of benefits to loses from
mcd?hdm»theWendddu
The rasilts thow that H.R. 3175 would

i
I
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Table 4. Eximated H.R. 3178 Benefis Based on Net Lomes from the Time of Deach
t the Expected End of the Spouse’s Work Life, for All Widows Surviving ia 1979.

Number of Replassmens
Net Lon Widoms Mesn
$ 3.498-14.99 " 4681 4.000
15,600 - 14.999 1] L.488 £.500
29,000 - 34.998 o 1.402 1.600
5,008 - 44,999 « 1.046 1.380
45,000 - 34,999 “ 0.948 1.000
$5.000 - 64,999 » o4 0.008
€5,000 - 74.998 ” o.u 0.708
5,000 - 34,999 s e 0.008
£5.000 - 94,999 33 o 0.600
95.000 - 10¢.999 n 0.473 0.308
106.008 - 114.999 16 0.4 0.500
115,008 - 144,999 » s.413 0.900
145,000.- 174,999 ] T30 0.508
175.000 - 904,999 i9 . 0.308
205,000 - 134,990 14 0.1 0300
235,908 - 154.999 14 .00 0.900
235,000 - 134.999 10 10 ¢.308
$99.000 - 404.999 s o188 0.508
404,000 and Owr A ] 0.100 010
To! e LI
of this form of payment a3 s “reform™of the  compensates victims inequitably and that
i the social costs of Htigauon outweigh the
benefics from
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540 INDUSTRIAL AND LABOR RELATIONS REVIEW

of workers’ right to sue could be 3 serious
mistake. Much of the current pressure for
reform comes from the recent flood of
ashestae-related licigation. But unles

posed compersation schemes include
nrong m::;&vu for wllu:;ienq ;ad ira-
proving their performance, the right to sue
could be the only reascn for change.

Conclusion
The implications of this study are mere
general than our conclusions regarding

asbestos workers. The rwsults demonsrate
that thoee wha benefit from the production
and use of commodities, such as the
producers and users of asbestos, have not
ﬁ::t.hemnmd'dncmmoditig. They

, in effect, been subsidired by the
workers who have died and by their
survivors,. Whether one wishes to measure
social goals in terms of economic efficiency,
morality, or some conmmon-serwe definition
of what is jus, compensation that fails to
pay even the net loss Lo the survivors of dead

workes is gromly inadequate.
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