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SUMMARY AND CONCLUSIONS

The air monitoring test during sandblasting at Corona, California that
was reported in the October 30, 1978 DOSHA letter to the S:andards Board was
a cooperative study.wherein Union Carbide Corporation and DOSHA collected
simultaneous paired samples on the workers. A report of the Union Carbide
results is provided herein. The UCC counts ranged from about the same to about
one-half of those found by DOSHA. Considering the nature of the samples, both
laboratories were in accord that the differences were due to the normal random
errors in the sample collection and counting procedure and did not represent a
significant difference between the laboratories.

The critical problem with these samples was the presence of large amounts
of mineral particulate that met the criteria for a countable fiber, but in all
probability were only very rarely asbestos. An examination of three of the
filters by scanning electron microscopy was carried out by Union Carbide. This
study confirmed that free asbestos was rare and made up very roughly one countable
fiber out of fourteen.

This information led to a further cooperative, large-scale sandblasting
test at Trona, California wherein the samples were collected by DOSHA and
counted by the Federal OSHA Compliance Laboratory in Salt Lake City. The
Federal laboratory has considerable experience with this type of difficult sample
and uses a combination of sophisticated optical techniques and electron microsopy
to aid in the identification of non-asbestos particulate. The results of this
study showed a ceiling concentration of 1.6 fiber/cc >5u and 8-hour TWAs in the
0.1 to 0.4 fiber/cc >5u range. _ ‘ -

We believe that these levels, which may still be conservative (high), are
more representative of asbestos fiber release from maintenance coatings during
sandblasting than the data that either participating laboratory obtained at the
earlier test at Corona.
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BACKGROUND

Juring the hearings on the 1976 Presley Bill, Assemblyman Fenton asked the
Department of Health to collect additional exposure data during ‘the use of the
products for which temporary exemptions were eventually granted. A cooperative
government-industry effort ensued. The data obtained were submitted to the
Standards Board by Mr. James H. Heacock of DOSHA in a letter dated October 30,
1978 (Attachment I). Appendix A of this letter covered tests of portland cement
plaster. Appendices B and C related to sandblasting of maintenance coatings.
This discussion is limited to maintenance coatings, the plaster applications
will not be covered.

The initial two sandblasting tests (Location 1 and Location 2, Appendix B
in the DOSHA Tetter) involved the removal of an asbestos-containing coating
from a plaster or a stucco wall. When the results became available, they were
higher than anticipated, i.e. 0.5-3 fibers per cc longer than 5u. The manu-
facturer of the paints then asked Union Carbide to participate in a third test
jointly with the DOH. This was acceptable to the DOH and the Village Grove
Park location in Corona was selected as the site. .

In this test the blasting operator, helper, and observer each wore two
pumps and simultaneous samples were collected in the breathing zone with filter
cassettes positioned on opposite shoulders. Paired background and area samples
were also collected. A detailed report of the Union Carbide results is provided
in Attachment II. For easy reference the corresponding DOSHA report has also
been included in Attachment I as Appendix B. Only the key points of these
reports will be summarized here. -

RESULTS AND DISCUSSION

1. Fiber Counts by the Optical Phase - Contrast Method

The samples collected in the test at Village Grove Park, Corona were
extremely difficult to count. They were heavily loaded with both fibrous and
non-fibrous dust. Considerable particulates were present that met the
dimensional criteria of a fiber, i.e. length greater than 5u, length to
diameter ratio greater than three, but they were clearly not asbestos. Both
counters were experienced and discussed the problem of evaluating filters of
this type prior to counting.

In an attempt to assess the impact of the asbestos fiber recognition
problem, Union Carbide divided the fibers counted into two classes, "obvious
chrysotile asbestos" and "possible asbestos fiber." When there was any doubt
about a fiber's jdentity it was included in the count. The total of both
classes would be the value ordinarily reported as asbestos.

Particles which were obviously not asbestos were not counted. This
included such things as unbroken fiberglass, mineral flakes with non-parallel
sides, and particulate that appeared bright under phase contrast. It should
be noted that the only known source of asbestos of any type was the 5% by
weight chrysotile that was added by the manufacturer. (Note that the 2%
asbestos figure reported by DOSHA in Appendix B is in error.)



The Union Carbide results ranged from 0 to 0.8 fibers/cc >5u of
"obvious chrysotile" and from 0 to 3.6 fiber/cc >5u for total asbestos.
(See Attachment I1.) These total values are compared with the DOSHA results
for each paired sample collected on the opposite shoulder of the wcrkers in
Table 1. These values range from 0.1 to 7.1 fiber/cc >5u.

Examination of Table I shows that the pretest controls and several of
the samples collectedon the observer and on the helper resulted in the
detection of only several fibers in the hundred fields examined under the
microscope. Blank filters, i.e. those which have never been exposed, will
read from zero to several fibers per 100 fields, so these results really
are not distinguishable from background. The remaining eight pairs ranged
from about the same to a Cal/0SHA counting of about double that of UCC,

7.1 vs 3.2. Considering that these counts are not from the same filter

but from filters that were collected on opposite shoulders, both laboratories
were in agreement that the -differences were probably the result of random
errors in the sampling and counting method and did not represent a significant
difference between the laboratories.

The time-weighted averages for the two operators for the time period
where sandblasting was actively.in progress and for the entire eight-hour
day were calculated for each set of total asbestos count data and are
listed below. The two workers' actual TWA exposures for the particular day
were all below 0.5 fiber/cc >5u. The highest value reported by either
laboratory, 7.1 fiber/cc >5u is still below the ceiling limit of 10 fiber/cc
>5u.

Time-Weighted Average Exposures
(Fibers/cc >5u)

During Active 8-Hour Day
Operations ' Basis
Cal/0SHA UCC *Cal/0OSHA  UCC
Helper 1.1 0.6 0.2 0.1
Operator 4.1 2.2 0.2 0.2

2. Fiber Analysis by Scanning Electron Microscopy

It was evident from the results that non-asbestos material was being
included as asbestos in the counts reported. In order to check this further,
Union Carbide examined three of the filters with a scanning electron micro-
scope.

A small square from each of three filters was exposed to acetone vapor
under conditions that had previously been determined to collapse the filter
to a smooth surface but did not allow the particles to sink into the filter.
Shrinkage in area was measured and found to be about 45%. The samples were
then gold-coated and mounted for microscopic examination in the normal
manner.



TABLE 1

COMPARISON OF AIRBORME ASBESTOS FIBER COUNTS DURING
SANDBLASTING OF ASBESTOS CONTAINING MAINTENANCE COATING

Sample Data
lire : Fiber Counts
Description of Operation Total LcC CalyosHA UCC SEM (f/cc)
. Mo. On Off  Min, 130 fieles  f/ce flec Asbestos  Non-Asbestos  lotal  Coments

Pretest Controls

On fence, left side of G-16 10:35 10:56 21 2 0.1 0.3
area to be sand-blasted.
o4 1/2* above ground.

On fence, ~100' from G-15. F-44 10:42 10:59 17 ) ] 0 0.1
~5' above ground. .
Personal sample on observer A-86 10:39 10:52 13 2 0.} 0.2

~25' from fence and moving
parallel to fence.

Ubserver (During Sand-Blasting) T TTTTTTTT T T eI
Personal sample on observer A-81 11:12 11:18 6 1 0.1 0.1
~20-30' from fence and moving 11:25 n:27 2 -
parallel to ferce. []
Same as A-81. J-83 12:26 12:52 26 1 0.03 0.2

3 Asbestos

Area sample on fence. 5' G-3 1:35  2:0¢ 25 29 0.7 1.9 0.3 1.0 1.3 fiberc in
above ground ard ~40' down- 25 fields
wind. (In lieu of observer) _ -

Welpsr (During Sard-8lasting) T oTTTTTTTTTTTTTTETToET oo T
Personal sample. Assisting G-48 11:10 11:18 8 15 1.0 1.4
with hoses. 0;2rating sand 11:26 11:26 2
feeding equipment. 10
Same as G-48. - X-8 12:25 12:48 23 fg; 1" 2.2
Same as G-48. c-15 1: 1:22 14 3 0.2 0.5
Same as G-48. X-4  1:36 1:58 22 2 0.06 0.2

Blasting Ogerator (Duyring Sand-2lasting)
Personal sample. Operator D-71 11:10 11:18 8 R 2.2 1.6 0.3 1.5 1.8 3 asbestos
handling sand-blastiag 11:24 11:26 2 fibers in
nozzle, standirg~2' from 25 fields
fence.
Same as 0-71. X140 12:25 12:3 11 g; 1.2 o
Same as D-71, 6-34 12:38 12:46 8 k! 3.3 6.5
Same as D-71 ercept -2 1:08 1:22 W u 1.7 3.7
§nside of hood.

0 asbestos

Same as D-71. -3 1:36 1:%8 22 56 1.8 2.1 0.0 1.0 1.0 fiber in

75 fields



Random fields were then selected and examined for particulate matter which
met the "fiber" criteria, i.e. L >5u, L/D >3. Magnification was 1500X and the
defined field area used was 0.0048mm2, This is similar to the optical counts
where the field was 0.0062mmZ, Nhenever a fiber was found it was analyzed by
Edex in the spot mode for chemical composition.

Detailed results are listed in Table II and Figures 1 through 10, and are
summarized below.

Sample Total Fields Fibers Found'!)

_No. Counted Chrysotile -Non-Asbestos JTotal
X-3 75 0 34 34
G-3 25 3 1 14
71 2% 2@ 19 )

125 5 64 69

(1) Length greater than 5u, length/diamer greater than 3.-

(2) Does not include a non-fibrous asbestos "clump".

These data demonstrate that free asbestos fiber in the generated dust is
both rare and a small fraction of the total fibrous particulates, in this case
about one fiber in fourteen. The potential for erroneously high counts by the
ordinary phase-contrast optical method is obvious.

The number of fields examined for each filter and number of fibers found
were too small for a reliable estimate of airborne concentration. As a point of
interest, however, the fibers per cc values corresponding to the numbers of
fibers found have beenshown in Table 1 and positively identified chrysotile
as?estos ranged from 0 to 0.4 fiber/cc >5u. These would be ceiling, not TWA
values.

COMMERCIAL SANDBLASTING TEST

When these results became avilable, the problem was discussed with
Mr. Heacock of the DOH and it was agreed that a carefully-planned, large-scale
test using professional operators and equipment should be made. Samples would
be collected by DOSHA and counted by the Federal OSHA Compliance Laboratory in
Salt Lake City. This laboratory has had considerable experience with the type
of highly contaminated samples expected and utilizes a combination of sophisti-
cated optical techniques and electron microsocpy to provide more reliable counts.

~
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The protocol for- this study is appended as Attachment III and the
DOSHA Report (Appendix C of their October 30, 1978 submission to the Board)
of the study is also given for reference. The DOSHA report covers the test
very well although it should be noted that the Federal CSHA counter included
any fiber of doubtful identity as asbestos so the results presented would be
conservative (high). It is also appropriate to acknowlege that the test site
was provided through the courtesy of Kerr-McGee Company at Trona, California.
Figures 11 and 12 show photographs of the test which give a clear illustration
of the nature and scope of the operation.

. CONCLUSIONS

The fiber counts reported in Appendix B of the DOSHA letter of October 30,
1978 as well as the Union Carbide counts of the simultaneous counts include a
great deal of material that is not asbestos. The subsequent large-scale test
although possibly still conservative (high), is more representative of exposure
during sandblasting.
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COMMERCIAL SANDBLASTING TEST
KERR-MC GEE CORPORATION - TRONA, CALIFORNIA

Operators Sandblasting Bottom Portion of Tank

FIGURE M
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COMMERCIAL SANDBLASTING TEST
KERR-MC GEE CORPORATION - TRONA, CALIFORNIA
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ATTACHMENT 1

n

2)
3)

October 30, 1978 Letter of Mr. James Heacock,
Supervising Industrial Hygiene Engineer, DOSHA to the
Occupational Safety and Health Standards Board.

Appendix B - October 30, 1978 DOSHA Letter.

Appendic C - October 30, 1978 DOSHA Letter.
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'STATE OF CALIFORNIA ' EDMUND O. BROWN JR., Covernor

DEPARTMENT OF INDUSTRIAL RELATIONS

DIVISION OF OCCUPATIONAL SAFETY AND ’

HEALTH ADMINISTRATION

- 1449 WEST TEMPLE

mem——— . ’ ADORESS REPLY TO:

LOS ANGELES, CA $0026 ' TR o mmnT e , 144 WEST TEMPLE

" h LOS ANGILES. CA 90026

October 30, 1978

RECE! VED
N0V 6 1975
Oc i - v T
cupational Safety and Health . ‘ Cana ,Au?‘RIA

Standards Ecard
1006 Fourth Street
Sacramento, CA 95514

Gentlemen

Subject: Public Hearing November 8, 1978
Asbestos Products in Buildings and Structures

Tte Occupational Health Branch of the California Department of Health
evaluated employce expcsures to asbestos during the destruction of
building materials in an industry-government cooperative consultation
program. Results cf those tests have bearing on all items of the hear-
ing and specific information on Items 1, 2 and S. -

Previously applied sprayed materials containing asbestos were removed by
sanding or sandblasting, or the structure demolisiied. The ermloyees doing
the work were sampled and results analyzed in the same manner as any other
compliance or consultation OSHA sarples would be handled. (In one study,
samples were analyzed by the Federal OSHA Laboratory in Salt Lake City in
the hopes that advanced analysis might be available. They repeated the
Califormia OSHA Labcratory and NIOSH methods.)

Regarding Public Hearing Questions 1 and 2, the report of employee exposures
to airborne asbestos during demolition of a portion of an apartment building
previously damanged and burned by a light airplane is attached as Appendix A.
The stucco was identified as having been sprayed, and as having contained
less than one-half of 1 percent asbestos. In summary, employee exposures
during demolition were determined to range from 0.25 to 0.83 fibers longer
than 5 microns in length per cubic centimeter of air.

Regarding Public Hearing Question 3, if any exemptions should be granted
by the Board, it is recommended that emmloyee exposures be limited to, and
employee protection be the same as, that specified in Title 8, CAC 5208
Asbestos. ‘

‘ i‘; ' . s, .,
o O

-19-
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Occupational Safety and Health
Standards Board

Page 2

October 30, 1978

Question 5. Regarding exemptions for products containing “encapsulated
fibers," tests conducted by the Health Department indicate that the fibers
are not all '‘ercapsulated" during destructive removal, such as sanding or
sandblasting, but rather are also found as frece fibers. Four studics were
conducted, with reports forming Ancendices B (consolidated report of three
studies) and C. In all studies, emplovees were exposed to asbestos filers,
with a range of 0.1 to 7.1 fibers/cm® (greater than 5 microns in length).

Very truly vours
<;§\- g 2

James H. Heacock
Supervising Industrial Hygicne Engineer

JH/cs
enc ‘ -
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“* APPENDIX B

TEXTURSED COATIZGS OF AMZRICA, IC.

Because of legislzture concern with regard to future worker exposwre to
the asbesics conizined in asbestes coatings teing spray erplied, th
Occupaticnzl Healil Zrzanch conducted induserizi hysisne ceterminaticns
of worker exzcsure t0 2shestos released from sutstances (thcse materiz
covered bty th2 exsspiicns introduced by S3 15%8), creviocusly zpplied
end aged, during tuiliing ren ?azicn/re;air znd demecliticn cperaticnse.
Mr. P, Tillisch ¢f Taitured Coztings of Azerica (TCA) agceed to provide
gppreprizie ccoereunities fer such dezerminaticns during $ytical ine- .
dustrial czeraticnss ihis study involved imtearmittent sapling anz
analytical detarminaticns over a2 period of several months.

On three diffzrant cccasicns, the Depariment of Health, Ocowpaticnal
Health Zrzmich zmZ TCA confucted tests: .

(1), Ausust 31, 167 2t L3201 Zipesiticn S1:d., Les Angeles,
for building Intericer ceatings

(2). lNovember 1€, 1676 at 650 S, Brozdway, Los Angzeles, for
building extericr coatings arnd
’
(3). Dececter 17, 1576 at Villaze Grove Park in the city of
: Corona for extzricr fence coatings, T

METHOD

At all three locations sanding or sandblasting was used to sizulate tuilding
renovaticn. . . .-

At the first lccatiiom, LZ01 Eimositicn Z1-d., Los Angeles, the tests for

asbestos were ccnZucied inside the tuilding ab the end of a hallwzy which

had been pariiiicred off frca the rest of the building (to keep dust to a =inizum),
a was acproximately 5 £t wicde, 12 £t long and 8 It hizh.

ticned zrez zn "employee™ did the actual sandinz, Tha "emplcyes”
¢z, 2zn zzicyse of TCA. He wzs observed by M. J. Zeacock

o the Ccecrpaticnal Ha2alth Sremch (CHB) arnd Mre M. Ordanix

The enclcsesd zr
Inside tha =
was Scott Till:

The sarding was dcme with a3 veritable electric hand sander which the cperator
usea on the wzll o> zzorodmztely 2 hsusse

Samples were cellecied in three ways., The first was in the cperatcrs btresathing
zone. (CZ2), Thae s i tvTe wzs an area szsle. The area sarpie utilized

the same type ol zup and Jilier-—cassette a3 the CBZ sazple but were located

e -21- _ :
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on an "choorr® who walved back and forth thrcouchcat the test area. The

a ¢ oa
-

third tiuo of spisc soiizeial '.-.'.':'e "material" sazli2ze  hese were
colleciod Sroim othe centled dust after the sanzing crersziion oy chisping
materizl ::‘;‘ o the zondsEser ;3ce, or Ircm the r:::er:.a.‘x. or: ¢rf the wall

before saniins.

At the seccmd Qoczticn, 950 So. 3raodwzy, Los Anzeles, the asbestos test
was conducied in the 2iley cahing <he opuilding us:.ng a ccmmercial sand-,

blasting mashine, An 2mericr wall zoproximazely (U feet long was selacted

and blast;d for mest of its lenzgth to a height of about 5 feet

semples were collected, Coerator %athing Zone,

Again the three types of :

area, end mzterizl szple. A second OEZ sazle on th2 mzn rumning the sand
mixer fcr ths sznitlaster was 2130 collscted, The area sa r=le was azzxn
ecollecied zn zn ctzerver wal<ns Sack =md forth throus the cl_s"z.n; zre3,
both 1mwird zmd domwind of the coerzticn.  MMzzerial samples werse rrcel
settﬂed szmi-iuzy or Irega zuilling surface chize,

)y . 2on Michaled

Twes o —

The peczle imvoluzd were M, Scott T2
as miver-ncs: iznisr (IZ4), M-. J zczek (
Mr, M, Crdeniiz (Sc. C2l. Lzb) 211 as ctserwre
collected cn . Zeck 25 he otssrved the

- o e Yy

zme santblzstins

-
-
—oow

The third lcczlicn, 7illa rove Park, Corcna, utilized the
equiprant 2s the s2cond lccziicn, This tize a3 san A
fence su-rcoumded 2 =otiiacme devmlcooment, ;e:__':les ware taisn in
lots (#'s 1G =nd 20) cn the llcrth side of the develicoment aszroxizz
30 feet frca inhe llercthusst end of the ra2ncs.. :'i-.s two lots were aoo
50' x 15C' ccztined, Wind ocut cof the west 2 10 =h.

() 0

ﬂ
1 (D
ot 0
*

o

[
Ry

oy
-— s . -

'
9
1
l

»
!
(1
&

Sarples wzre collected 2t the szrndblasters, 022, zmixsr-hose tender's 027 zx=d
area sc:;:les owind and dewnwind, toth staticnary 2nd =cbil.

At this third lccaticn !>, H, Zhodes zrnd Mr, 3. Inzzlls of Unica CearbiZe

(New Ycr-') reTres2 n-.e:.‘ ICA 25 ccnsuliants znd Induswrial Hygisnists and

collected szmmlas zlicnz with the Ceoizaticnzl Zs2lth Zranch. It was mutuslly
agreed thzt Unicn Cariide and the Cocipaticnal Health EZranch would collecs

samples side ty side, : - T

e M=, Paul Ti13isch, 7.P. of TCL&; Scott Tillisch as zcse-
terder-.x<sr; ¥eon Scherr zs sanftlactars . 2hades znd Mr, Inz2lls a"
Union Certide; and Mr. J. Zinten and M. L. Zeck of the Occupaticnal Zezlin

Again the zir Im the sazndbl=ster =mid mixer-nosetandar's CEZ's was s--:lec..
Area szples inmcluded fixed lzcatien szmples cn the fence post wmwingd 4
downwirgd, ans roving zazmplass on . Rhodas who waiked tack zmd [orth torcuin
the zrea, Z2t4l2d duss was again ccllecied as a material serple after <2
sardbhlazting cezzzd. ‘

+ fcr znalysical cemzerizen
oved methods,

- &% -- % s — 115 1) - -
For 212 thrzs Zceziicns szmle "Ilaimis" ware k23
- g >u
&

- -— e Vaom 3 v o - - e e -
Yaboorztory mmzlyciz wsiliz-eZ CCEA znd UICEH z=or
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L. TIEs3t1/023/TR R, T R February 23, 1977

Data:

ICCATICY 1

Fiders/ce

5 Microns

in length

’

LOCATION 2

Fibers/cc

5 ¥icrons

LOCATIOY 3

LS01 Eipesiticn 21°d., Los Angeles

Sender: Area
1.7 0.3  Both seples simultenecusly* within 10 £% of s
1.1 0.9 . "
0.5 0.3 .. .o
- 0.2 " "

Material - 1% Chrysotile tcund in matrix: Free fibers
released with zinding ztrasicn '

- Latex Base Paint (Vi:;,'l-Acrylic)‘

€20 South Eroadway, Los Angeles

Szndblaster MimepHosetender ir=a

1.5 (filter ocutside 0.4 1.6 A1l 3 sarpled
of hood) : . sirultensocusly*

2.5 " 0.7 1.2 "

Material - Aldyd Rzse; 3-37% Chrysoiile Ashestos
Within 15 to 20 {ee: of source

Tillage Grove Park (Lots 19 and 20), Ccroma

Sandblaster Miceresatender Area
| ' ' ' e ) 0.3 (Staticnary 2ackzrc
G et e B e e A S T R I e Befcre Up.n'nd
: , *~~~. - Blasting 0.2 (Movring Backzround)
- ;—q IRV W .
Fibers/cc 0.1 (Stationary B2ckzr:
Uourind*
5 Micrans 1.6 (Filter ocutside 1.4 : 0.1 (Moving durinz olz:
of heod) : Yover demiting
7.1 . "
6.6 " 2.2(’surind) c.2 " " "
(Filter inside .
3e7 "of Hai) : 2.8 " " b b
(Filter outside " C s dvie
21 o tiowt) o LY s et
Material - I Therictile o Within 20 to LC Izet o
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APPENDIX B
ID# H5321/C22/77

* Harizontal line

5
and/or si—ultanacusly

-7 o

Variables:
AIi. TOCATIONS

February 23, 1977

distinguish those sarples col_l_ected in the same time frame

Several variztles were not zccounted for in the study comcerning all three

e

wse

teen the s

Tirst the sanding

locations.

vt s st e e e ons

s

was not an2lyzed for =stestos.
iocaticns 2 znd 3, the sand

e mem e

er used znd,

1, this woald ha= [ gladolaio v

used far sandblzstinz. OSeccndly the btuilding matsrial on which the texturea
coating had tzen ==5iled was nst =znzlyzed Ior =z:testes content. At the first
locaticn this wounis have besn tn2 wall plaster, the secend lccaticn, a stucco
wall reinforcsZ wizh wood, anf <hz third locaticn 2 metal fence, Thirdly,
the area szozl:ss wzried 3n disztznce Jrom the scurcse and were not censtant with
regard to wind dirsciicn excest in a f2w instancas, Tinzally, no "telcre” and
Tafter™ 2ir szz7zlss were ccllecisi to establish zn zmbient s=sbestes cen-
centraticn, =23t 2t the third locatien, Amtisnt zir szrzles af the thixd
location rew=zlac <hat there is zztestos frea wiimoim sources centzminatin
the air which =Zzht be the susjsct of an envircmmantal study, :

Rowever,

in <riey of these vari

zbles, we feel the sesults would be chanzed

insignificznily Z:z2 ihey teen accoumzsd for. The bag was labeled "1CCT sand;
the sendblzztinz went cnly wo the suslace of ths tlzaster, stuceod and metzlj
and the chemizt who z2nalyzed the satples is an exgerienced exgert in the Ii=ld

of asbestos caier—inzticns,

RSSULTS

The data sho.s
warkers s
is present izmediate
t0 is within 2 10 foot radius
in a 4O foot rziius downiwind

<
LI RO
[P oS v

T bma
—e e

In any case, =zt

1 fiverfcc, =3 o to L {iter

- exposure int

waa o

exposure razmze wzs frcm 0.5 to 2.0 fivers/cc.

DISCUSSIC::

. . .
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SoEmaexs

--The current
lﬂngth.

tire weightsi tz=sis.

Howevzr

LR ]

Since the razul:s Indicate
tnzre is a hizh

-
Vet o w

in wirdy canditicrs,
211 three loczticns

1 to 2 fiter/es range.

for astestics is 2 f
medical momitoring is reguired at 1 {i

that there is 2 definite exposure to a2sbesics when erdleyees cr

or sard coatinzs containing astastes =zmd that this exposure

>

grez, 11 this case, he immediate zrez referred
cf the scurce in a2 non-windy ccnditicn znd with-

there was 2n exdloyee exposure of ai least
zn averzge. Lae area savples zlso showed
2in231y the mixer-ncssternder

22 23
. =
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be:'s/cc —rezter than 5§ nicrens in

ter/cc on an 3 hr.

erzlcree erposure te 1 fiter/ce and creater, we
cczzitility of hermicl exgcousres to employess
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APPENDIX C

ASBESTOS SAMPLING DURING COATING DESTRUCTION

Many questions have been raised regarding the levels of asbestos fibers
released during the removal of paint type coatings containing asbestos.

In this investigaticn, air samples were collected during the destruction

of a high performance coating containing 2.1% asbestos. A LO foot diameter,
25 foot high steel tank spray coated in 1973 was sandblasted to bare metal.
Since sandblasting represents an extreme condition, it provides an estimate

of the highest employee or community exposure to asbestos.

METHOD .

Air samples were collected in the breathing zones of workmen using personal
sampling equipment. Open face filter cassettes containing 37 mm Millipore

AA filters on a cellulose backing pad were attached to the employee's
respirator straps or lapel. MSA Model G portable sampling pumps were used

to maintain a flow rate of 1.5 liters per mimute. Flow rates-.were calibrated
in the field with a Brooks type 1355-01A1AAA rotameter. Sampling times
varied from 5 to 15 mimtes. Thirty mimte background samples were collected

before sandblasting.

Unexposed blanks were also submitted. Samples were collected on the three
workmen, two sandblasters and one pot tender. Sandblasters wore airline
respirators to protect them from silica exposure.

ANALYSTS
Asbestos sample filter cassettes.were sealed in the field, packaged and
forwarded to the U. S. Department of Labor, OSHA Laboratory in Salt Lake City
for analysis.

Samples were analyzed by phase contrast microscopy. Selected samples were
also analyzed by dispersion staining and electron microscopy.

Results of the laboratory analysis were forwarded as soon as they became
available. The optical microscopic results are summarized in Table 1.
Asbestos fibers were counted by the standard NIOSH method.

Blank sample casssttes sutmitted with the asbestos samples were counted by

ocptical methods.
-25- YIS S
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APPENDIX C

Three urmsed filter cassettes were submitted. No fibers were
detected on two filters, one filter was reported to have 0.01
- fiber/field (100 fields counted).

Background samples collected before sandblasting were reported
below the detection limits for asbestos.

In addition, JK-32, collected during sandblasting of a section
' of the tank sandblasted to bare metal earlier in the day was
also reported as below the detection limit for asbestos.

To gain additional information about the fibers present, filters were
further analyzed by dispersion staining. In a study of sample JK-3, by
dispersior staining, 16 of 110 fibers were identified as chrysotile asbestos.
Other samples were stained. The fibers present were found similar to JK-3.
The nonastestos fibers were identified as plant fibers and fiber glass.

RESULT
Time weighted average concentraticns were calculated from the
optical microscopic analysis. Exposures to the workmen are
listed in Table 2. Sandblaster TWA exposures were calculated
- to be 0.2 and 0.3 fiber/cmB. The pot tender's average was O.l
fibe:/cmB, greater than 5 n in length.
DISCUSSION

Employee exposures were within the present Cal/bSHA standard of 2 fibers/cmB,
- greater than five microns in length. In addition, workers with the greatest
asbestos exposure were protected by the airline respirators worn to prevent
silica exposure.

Sandblaster #1 did not sandblast all day. His calculated time weighted av-
erage, 0.2 fibers/an, represents a partial day of sandblasting. Sand-
blaster #1 was not used between 13:15 and 15:30.

Asbestos fiber counts of mixtures of air contaminants containing asbestos
are slow and tedicus. The standard phase contrast optical microscopic

-26- LoD



APPENDIX C

method was relied upon to determine worker exposures. In this method of
analysis, the procedure allows for information gained through additionél.
testing to be used to more precisely identify countable fibers. The analyst
may reject fibers identified as not being asbestos. Dispersion staining
and the use ol cross polarizing filters, or a first order red retardation
‘plate, give additional information regarding the nature of the fibers.
Fibers without the correct morphology or other characteristics, recognized
as not asbestos, are not counted. Fibers of doubtful identity are included
‘with the asbestos count.

The results of electron microscopic analysis and dispersion staining quantify
the proportion of the total fibers which are actually asbestos. These
percentages were between 12 and 14%. Although the percentages are small,

it is important to note that free asbestos is released. Analysis of blank
samples ruled cut the possibility of significant contamination from either

the blasting sand or desert air,

/flw
10/19/78
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Table 1
TIME TOTAL TIME
SAMPLE #  OPERATOR ON (MINUTES) FIBERS/CC COMMENT
JK-1 Sandblaster-1 8:21 27 &D.L. Background (Desext Air)
Sample before sand blasting
JK=-2' Pot Tender 8:21 27 < D.L. Background (Desert Air)
: : . Sample before sandblasting
JE-3 Sandblaster-1 8:54 20 0.49 Under Blasting Hood.
JK=4 Pot Tender é:5h 32 0.35 Two Sand Blasters working
JE-5 Sandblaster-2. 9:09 11 Membrane marred Elasting at ground level
JK=6 Sandblaster-l 9:14 17 0.57 On Scaffold
JE-7 Sandblaster-2 9:20 16 0.31 Ground Level
JK-8 Pot Tender 9:26 20 No membrane in  Two Blasters v;rorld.ng
cassette
JK=9 Pot Tender 9:46 12 | < D.L. Two Blasters working
JE-10 Blank _ _ None o
JK-11 Sandblaster—2 9:36 5 0.63 Ground Level
JE-12 Sandblaster-2 9:41 6 0.7 Ground Level
JK-13 Sandblaster-2 9:47 5 . 1.4 Ground Level
JE-14 Sandblaster-2 9:55 6 1.6 " Ground Level - Overlap JK-I
JK=15 Sandblaster-2 9:55 12 0.75
JE-16 Pot Tendér 9:58 22 0.17
JE-17 Sandblaster-2 10:01 6 - & D.Le Hole in filter - OVérlap J:
JK-18 Sandblaster—2 10:07 7 1.3 Ground Level
JE-19 Sandblaste_rs—Z 10:13 10 0.3 Biast.ing % +f sample
JE=-20 Pot Tender 10:20 22 0.2, 11 mimites break
JE-21 Sandblaster-2 10:24 10 0.32 Entire sample break
JE-22 Sandblaster-2 10:3L4 18 0.91 On man 1lift
JE=23 Pot Tender ~ 10:43 16 1.02 |
JK-24 Sandblaster-1 10:47 16 1.27 On ground
JE=25 Blank _ — None
E o4
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“Table 1 (Contirmed)

TIME TOTAL TDME
SAMPLE # OPERATOR ON (MDIUTES) FIBERS/CC COMMENT
JK-26 Sandblaster—2  10:52 16 < D.L. On 1ift above #1
JK=-27 Sandblaster-1  11:01 6 0.38 #2 above on lift
JK-28 Pot Tender 11:00 17 0.40
JE-29 Sandblaster—l  11:07 1 ' 0.67 #2 still above
JE-30 Sandblaster-2  11:09 VA 0.45 Blasting time: 9 min
JE=31 Pot Tender 11:18 8 < D.L.
JK-32 Sendblaster-2  12:50 5 4 D.L. Blasting Bare Metal Area.
JK-33 Sandblaster—2  13:04 1 £ D.L. Man 1ift
JK=3L Sandblaster-1 13:09 5 0.95 Ground
Blasting time
JK-35 Sandblaster-2 13:17 7 0.60 - On man lift 6 min
JK-36 Sandblaster-2 13$21+ 9 0.66 On lift
JE~-37 Sandblaster-2 13:34 14 £ D.L On lift 7 min blastir,
JK-38 Sandblaster-2 13:48 17 0.32 Lift 11 min blastin
JE=39 Sandblaster—2  14:06 1 019 Lift
: Blasting over
JE=-L0 Sandblaster—2 14:17 17 0.40 Lift operator's hez
* (cat walk)

JR=41 Sandblaster-2 14:35 25 0.23 Lift 15 min blastin
JE-42 Sandblaster-2 15:00 Al No count ’ .

: possible Lift 11 min blastir
JE-13 Sandblaster~2  15:21 15 0.46 Lift
JR-Ld, Blank _— — 0.01 fibers/field (100 fields)

D.L. = Detection Limit

All samples Operator Breathin_g Zone

(SR
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Table 2.

Pot Tender.

Pime Weighted Average Asbestos Exposure.

-30-

c
SAMPLE TIME(Min.) - PIEERS/CM’ ~ CALCULATIONS
JK=2 7 o » Average Exposure = _£CT = conceniraticn
JE-4 37 0.35 t B o unsampled.
- JE=8 20 No count ' .
: PWA = §CT = 97.5 = 0.20
JE-9 12 o 480 480
JE-16 22 0.17 3
JK=20 22 0.24 = 0.2 fibers/ca’,
JK-23 17 1.02 258
JR-28 18 0.40
JK-31 8 0 C = fibers/ca’
%
Unsampled 182 0.28 P = Tize (minutes)
Sandblaster. #1 Partial day time weighted average. -
c 3 .
SAMPLE PIME (Min.) PIBERS/CY CALCULATIONS
JK-1 27 0 No exposure between JK-6 and JK-24..
JE-3 20 0.49
JK-6 17 0.57 A= £CT = 57.2 = 0.1 f/cm,
JK-24 16 1.27 480 480 51
JE-29 1 0.67 C = fibers/cm
JE-34 5 0.95 T - Time (minutes)
o000
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e Table 2. (Contirued)

Sandblaster 2. Time Weighted Average Asbestos Exposure.

v
SAMPLE TIME (Min.) PIBERS/CM° CALCULATION
. J9K=5 | 11 MarTed *Avera.g;a exposure = £€CT = conceatratior-
JK-7 ‘ 16 0.31 €7 of unsampled
JE-11 5 ’ 0.63 :
JE-12 6 0.1 A= £ = 04 =07
~ JK-13 8 1.4 ;
JE-14 Overlap JK~15 = 0,3 fibers/cn’,
JK-15 12 0 | 25a
JE-17 Overlap _ JK-15 C = Conceatration (fiber:a/c::n3
JK=-18 7 1.3
JK-19 10 0.3 T = Time (minutes)
JK=-21 11 0.32
JK-22 18 0.91 )
JK-26 16 0
JE-30 17 0.45 L
JE-32 5 o
JK-33 1 0
JK-35 _ 9 0.6
JK-36 9 » 0.66
JE=37 15 (o}
JE-38 17 0.32
JE-39 12 0.19
JE-40 17 0.40
JEK-41 12 0.23
JK-42 17 No count
JE-43 25 0.46
Unsampled . 52 0.38*%
* Average Expasure
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ATTACHEMENT II

Union Carbide Report of Cooperative Air Monitoring at
Village Grove Park.



AIRBORNE ASBESTOS COUNTS
for

Textured Coatings of America, Inc.
(Village Grove Trailer Park, Lots 19 and 20)
Corona, California

Date Sampled: December 17, 1976
Date Reported: April 1, 1977

Samples Collected By: B. L. Ingalls
Union Carbide Corporation

Samples Analyzed By: B. L. Ingalls & G. J. Spencer
Union Carbide Corporation

Reported By: H. B. Rhodes
Union Carbide Corporation

Union Carbide Corporation
Metals Division
Niagara Falls, New York
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OBJECTIVE
To measure the airborne asbestos fiber concentrations generated

dur1ng the removal of an asbestos-containing maintenance coating from a
sheet metal fence by sand-blasting.

DESCRIPTION OF OPERATION

The test was run at Village Grove Trailer Park, Lots 19 and 20 in
Corona, California. The park was surrounded by a galvanized metal fence about
5' high that had been painted about five years previously. The metal was first
primed and then painted with an alkyd-based maintenance coating containing
about 5% asbestos. The paint also contained mica, talc (non-tremolitic),
fiberglass, and perlite.

The sandblasting was done with a portable unit consisting of a
compressor and a blasting unit. The latter had a sand storage tank about
1' in diameter by 3 1/2' Tong which fed silica sand through a lever operated
control device and a heavy hose to a blast nozzle, under the control of the
operator. One man handled the blasting nozzle while the other operated the
compressor, assisted with the hoses, but primarily .operated a lever on the
sand delivery unit to keep the sand flowing. The nozzle operator wore a
conventional sand-blasting hood with air openings on the sides. .

During the blasting operation one man stood about 2' from the fence
and moved the nozzle, held about 3-6 inches from the fence, in short arcs
until the impinging sand removed the paint down to the base metal. Bonding
was excellent and it took at least several passes of the blast to remove
the paint. The material removed was finely pulverized. The bottom 1 1/2'
of the fence was not hand-blasted to avoid raising extraneous dust from the
dry ground at the base of the fence. The weather was clear and warm with a
l1ight, variable breeze blowing from left to right in approximately the same
direction as the fence.

SAMPLE COLLECTION

The following types of samples were collected during the test:

1. Background samples prior to testing were collected at the
fence, ~4 1/2' from the ground about 100' apart. (Spanned
the section to be sand-blasted.) (G-16 & F-44)

2. A sample about 40' downwind, on the fence about 5' above
the ground, during the last 25 minutes of sand-blasting.(G-3)

3. Pérsonal samples on an observer in an area generally 25-35'
from the blasting operation and approximately perpendicular
to the blasting. (A-86, A-81, J-89)

4. Personal samples on both the helper and the sand-blasting
operator. A1l operator samples were external to the hood

except X-2.
Helper - G-48, X-8, C-15, X-4 ' 3
Operator - D-71, X-14, G-34, X-2, X-3 gL o0
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COUNTING EQUIPMENT AND PROCEDURES

A11 samples were collected with battery-powered air pumps (M.S.A.),
calibrated to 2 liters per minute on Millipore membrane filters of 0.8u porosity.
The samples were mounted and counted in accordance with the procedure of Bayer,

- Zumwalde, and Brown (Bureau of Occupational Safety and Health, February 1969).
Counting was done with a Nikon microscope at 400X utilizing a Poton reticle
with a 0.0062 mm field area. One hundred fields were counted for all samples.

These samples proved to be particularly difficult to count. Out
of the total of nine personal samples from the blast operator and the helper,
six were loaded with dust to a level where filter areas were frequently
obscured. When such an area occurred, the counter went on to another field.
There is no way to tell how this may have influenced the results. Our normal
practice in this situation is to resample, but considering the difficulties
this would entail, the filters were used.

In addition to this problem, the nature of the samples puts an
extreme strain on the method. Thus:

1. Fiber concentrations were low with 0.58 fibers/field the
maximum and 0.2 fibers/field more or less typical. This
is well below the 1-5 fibers/field range recommended by NIOSH.

2. The fibers counted were in the 5-15u range so that the "5y
decision” was a frequent requirement.

3. There were substantial concentrations of mica "chips" present.
These can generally be recognized as not asbestos but certain
shapes around 5u in length can become undistinguishable.

These factors of low fiber concentration on the filter, filter size
distribution, and potentially interfering "fibers" result in a high degree of
operator discretion in the determination of the total number of asbestos fibers
counted. When this possible variation is combined with the short sample times
substantial variations can result.

In view of these uncertainties, a modification was made in the
procedure to report two categories of fiber:

1. Obvious chrysotile asbestos. Either long and curved, or
distinctly thin and slightly curved in the 10-20u range.

2. Possible asbestos fiber: Particles which did not have obvious
identifying asbestos features but met the L/D >3, >5u require-

ments and were dark and fiberlike under phase-contrast illumination.

When there was any doubt about a fiber's identity, it was included in the
appropriate class. The total of both classes would be the value ordinarily
reported as asbestos. Particles which were obviously not asbestos were not
counted. This would include such things- as unbroken fiberglass, mineral flocks
with non-parallel sides, and particulate that appeared bright under phase
contrast. It should be noted that the only known source of asbestos in this
formulation was the 5% by weight chrysotile. (Note that the 2% asbestos.
figure reported by DOSHA in Appendix B is in error.)

-34-
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RESULTS AND DISCUSSION

A description of each sample and the respective fiber concentrations
are shown in Table I. The data obtained by Counter A are presented graphically
in Figure I. Where paired results are available Counter B was high six times
and Counter A three times. The differences, without regard to sign ranged
from 0.1 to 1.1 fibers/cc and averaged 0.3 fibers/cc. In view of the counting
difficulties on these slides we consider this to be good agreement for operators
in the same laboratory counting the same slides.

The operation of the sand-blasting equipment was too erratic to
provide a meaningful estimate of operator TWA exposure for normal oper-
ation. Using just the time periods during the actual blasting operations, the
time-weighted averages were:

10)(2.2)+(11)(3.2)+(8)(3.28)+(14)(1.68)+(22)(1.7 145. .
operator - QL2228 1EH22)1.76) . W58, 5 5 ripers/ce »5:

Helper -  (10)(1.03)+(23)(1.1)+(14)(0.15)+(22)(0.06) _ 39.02 _ .
(10)+(23)+(14)+(22) 6 - 0.6 fibers/cc >5u
The measured TWA exposure for this particular 8-hour day would then be:

Operator - l%gaég = 0.3 fibers/cc >5u

Helper -  39.02
480

0.08 fibers/cc >5u

i c- H }
B N
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TABLE 1
SUMMARY OF AIRBORME ASBESTOS FINLR

SURARY OF AIRRORNE ASBESTOS FINER COUNTS NURING
SARD-ELASTING OF ASGESTUS-CONTAIHILS MAINTENAICE COATING

Afrborne Fiker Concentrations {Fibers/cc »>5y)

Operator °A"

Operator °B"

Comments

Heavily loaced; ha
to count second st

Heavily loaded, ha:
to count.

Heavily loaded; ha:
to count second s!

Heavily loaded; ha:
to count.

Sample Data Obvious Possible Total ota
. Time Chrysotile Asbostos Asbestos Asbestos
Description of Operation Total fibers fibers fibers ] fibers
Ro. On Off  Min. 100 fields ffec 100 fields f/cc 100 fields fzcc 100 fields f/cc

Pretest Controls
On fence, left side of G6-16 10:35 10:56 21 ] -0 2 0.07 2 0.07. - -
area to be sand-blasted. :
~4 1/2* above ground.

On fence, <100’ from G-16. F-44 10:42 10:59 17 0 0 ('] 0 0 0 2 0.08
~5° above ground. ’

Personal sample on observer A-86 10:39 10:52 13 0 0 2 0.1} 2 o.n 4 0.21
~25' from fence and moving

parallel to fence.

Observer (During Sand-Blasting)

Personal sample on observer A-81 11:12 11:18 6 0 0 1 0.09 1 0.0% T . -
~20-30" from fence and moving 11:25 11:27 2

parallel to fence. 8

Same as A-B1. J-89 12:26 12:52 26 0 0 1 0.03 1 0.03 - -
Area sanple on fence. 5° G-3 1:35 2:00 25 7 0.18 2 0.61 29 0.7 - A 0.6
above ground and ~40° down- .
wind, (In lieu of observer)

Helper (During Sand-Blasting) - -
Personal sample. Assisting G-48 11:10 11:18 8 1 0.07 14 0.97 15 1.03 9 0.6
with hoses. Operating sand 11:24 11:26 2
feeding equipment. 10 .

TSame as 6-48. X-8 12:25 12:48 23 10 0.30 18 0.54 28 0.84 60 1.8
- - - 45 1.3%

Same as 6-48, C-15 1:08 1:22 W 1 0.05 2 0.10 3 0.15 - -

Same as G-48. X-4 1:36  1:58 22 0 ] 2 0.06 2 0.06 9 0.3

Blasting Operator (During Sand-8lasting}

Personal sample. Operator 0-71 11:10 11:18 8 7 0.48 25 1.72 2 2.2 - -

handling sand-blasting 11:24 N:26 2

nozzle, standing~2' from

fence.

Same as D-71. X-14 12:25 12:36 1N 13 " 0.82 30 1.88 43 2.70 - -
- - - - 53 3.64 75 4.70

Same as D-71. &34 12:38 12:46 8 5 0.43 3 2.84 38 .28 39 3.36

Same as D-71 except X-2 1:08 1:22 4 8 0.39 26 1.28 k 1.68 - -

{nside of hood.

Same as D-71. 1-3 1:36 1:88 22 4] 0.66 k] 1.10 56 1.76 83 1.66

-
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H. ATTACHMENT III

Protocol of Cooperative Air Monitoring Test at Kerr-McGee,
Trona, California.
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UNION CARBIDE CORPORATION . METALS DIVISION

cepes @ me - - - . em. - - . — - -

January 13, 1978

Mr. James Heacock

Occupational Health Section
California Department of Health
2151 Berkeley lkay

Berkeley, CA 94704

Dear Mr. Heacock:

The suggested protocol for the cooperative test that we discussed in your
office is attached. As you requested, it has been set up so that the
Department does the actual sample collection. .

Plans are well along to conduct the test on one or more large tanks in the
Trona area that have been coated with zinc-rich primer. The only hold up

is satisfactory verification of composition of the primer. We-would 1ike

to go ahead and plan to conduct this test during the week of January 23, 1978,
preferably on Tuesday the 24th.

Please let me know if this is satisfactory so we can finalize on a date and
the other arrangements.

In view of the time that has passed since the original hearings and the

number of new people involved, it seems appropriate to comment on two
questions relevant to the previous testing results reported in a letter of
June 1, 1977 from Jerome A. Lockner, M.D. to the Honorable Jack R. Fenton, i.e.:

1. The appropriateness‘of sandblasting as a representative
test method.

2. The accuracy of the previous counts.

We have been informed by a large manufacturer of the high-performance mainten-
ance coatings of particular interest here that certain of these coatings are
sandblasted as a routine procedure. Usually it is a 1light "brush" blasting

to remove rust spots and loose coating but occasionally complete removal takes
place. Sandblasting thus represents an extreme condition and should thus be

a reasonable way to approximate the upper limits of exposure.

l-‘-"\ R ] A
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Mr. James Heacock -2- . January 13, 1978

As we discussed several times, in the test where Cal/0SHA and Union Carbide
collected side-by-side samples during a sandblasting operation, both
laboratories found asbestos counts of several fibers/cc or more when counting
by the routine NIQSH procedure. It is well recognized that the procedure

has very serious limitations for dusts of the type generated during sandblasting.
Subsequent examination by Union Carbide of several of the filters using scanning
electron microscope techniques suggested that both laboratories may have counted
substantial numbers of non-asbestos particles as asbestos and that free asbestos
fibers were extremely rare.

Over the past year the Federal OSHA Laboratory at Salt Lake City has adopted
more sophisticated optical techniques to distinguish asbestos from other
particulate matter and are quite possibly the most skilled laboratory in the
country in this area. I have discussed our problem with the Director,

Mr. Floyd Madsen, and he is agreeable to count a reasonable number of samples.
It will be appropriate for you to make a written request for this assistance
at the time the samples are submitted.

Please let me know if you have any problems with this proposal.. We are looking
forward to participating in what appears to be the first carefully defined
test of asbestos exposure in this type of application.
It was a pleasure meeting with you and the others in Berkeley. .
Very truly yours,

WA przios

Harrison B. Rhodes
Technology Manager

HBR/rmm
Attachment

l_:“ "| l\,-‘ RN !
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TEST PROTOCOL

OBJECTIVE

The objective of this test is to measure the airborne concentration of asbestos
fibers generated during the removal of a non-resilient maintenance coating by
sandblasting. The site selection, test operation, sample collection, and sample
analysis will be carefully planned in advance so that meaningful results are
obtained.

WORKING ARRANGEMENTS

The selection of the test site and provision for the sandblasting operator and
equipment are the responsibility of the Union Carbide Corporation with the choices
subject to approval by the Department of Health. It is intended that the Department
of Health and Union Carbide will each have at least one qualified person at the

site to work out a mutually acceptable sample collection strategy in accordance

with the general guidelines under “"Sample Collection Strategy".

Sample collection will be performed by the Department of Health. After collection
is completed, a validated summary sheet of the collection data will be prepared
with a copy for both participants. In order to expedite matters, the cassettes
will be packaged and sent immediately by registered mail to:

Mr. Floyd Madsen, Director
OSHA Laboratory
390 Wakara Way
Salt Lake City, Utah 84108

The Department will send a confirming letter to Mr. Madsen requesting them to
analyze the samples. He has been alerted and is expecting to receive 10-30 -samples.
When analysis is complete, the OSHA Laboratory will provide both participants with
a copy of the results.

TEST SITE AND OPERATION CRITERIA

The following criteria apply to test site selection:

1. Reasonably representative of a substantial commercial use
of the product.

2. Large enough to allow for several hours of dust generation.

3. Reasonably unambiguous definition of the composition of the
asbestos-containing material being handled and an asbestos
content in the upper part of the range of contents of interest.

4, Sandblasting will be done with regular commercial equipment and

materials by a professional operator in a manner that is accepted
commercial practice.
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SAMPLE COLLECTION STRATEGY

As noted previously, it is intended that the Cal/OSHA and Union Carbide representatives
at the site work out the most appropriate sampling strategy with the following
special provisions to be met:

1. Personal breathing zone samples will be taken on the operator and
the helper (if present) that are subject to the highest exposures.
In addition to samples collected during the actual operations, a
reasonable number of samples will be collected before and after
operation to permit an estimate of the B~hour time-weighted average
exposure.

2. Area samples upwind and downwind will be taken before, during and
after the dust generation operation.

ADDED NOTE

The Union Carbide Corporation is participating in a national round-robin study

of the NIOSH collection and analytical procedure. It has been agreed that we may
have an observer wearing a pair of pumps moving in the immediate vicinity of the
dust generation operation. Care will be taken that there is no interference with
the test. These samples will be entered into thé round-robin and since they will
be counted by only the standard NIOSH procedure, the results are not relevant to

the present tests.

SAMPLE ANALYSIS o : _ -

A11 sample cassettes will be shipped unopened to the Federal OSHA Compliance
Laboratory at Salt Lake City.

ty R -
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