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INTRODUCTION

Mr. Stephen Siegrist, Attorney for Moss, Powers & Kugler, Seven
East Main Street, Moorestown, NJ 08057 (609) 235-4700, requested
W.B.R. ENGINEERING INC.* to prepare a report on the series of asbestos
tests conducted by ROSSNAGEL & ASSOCIATES +in 1986 on Bird, Inc. Asphalt

Base Sheet.

The purpose of those tests was to examine the products and de-
terminé tHe' éxtent’ of ACM (Asbestos’ Contalnlng Materials) normally ‘on
the surface and which would become airborne if the material were
abraded (such as in cutting, sawing or demolishing of a built-up roof
made with these products). It should be noted that the normal "built-

‘up"’ 2, 3 or 4 ply dsphalt roof would, by design and installation, nor-
. mally .encapsulate.(saturate)- -all-the -asbestos fibers in both the as-

phalt base sheet (also called tar paper, asphalt paper, etc.) and the

- hot mopped-on sealers used to secure the asphalt base sheets to the

roof and to each of the other base sheets. When the asbestos fibers
are encapsulated there is no heal:-h hazard. Asbestos is only a problem
when its fibers become airborne. .

Figure I on Page 5 shows a typical 4 ply "built up" roof of the
typical materials.

"When this type of roof is demolished, damaged or "ripped off"™ in
a storm, routinely repaired or is modified by drilling, saw cutting,
etc., the surface sealing of the asbestos materials can be disturbed.
To simulate a surface disturbance, the ‘samples were abraded with a
scalpel type razor knife. This was done by scraping the knife at right
angles to the flat surface. In this way a small surface area of the
material was removed so that the SEM and PLM microscope analyses could

determine the extent of the exposed fibers (if any). It should be noted
in this analysis that the term "fiber" and "asbestos fiber" are extreme-
ly important. "“Fiber" means the result may include asbestos, fiberglass,

rock wool, etc. fibers--while "asbestos fiber" means the result includes
one or more of the 6 basic types of asbestos fibers.

This abrading/scraping procedure was determined by W.B.R.
ENGINEERING INC. as the most accurate and fairest way to evaluate the
exposure and/or breaking loose of asbestos fibers which might occur
under such abrading actions. It should be noted that wind and normal
air currents would rapidly disperse airborne asbestos fibers. Remember,
over 90% of all airborne asbhestos fibers come from vehicular brakes.

* {{.B.R. ENGINEERING INC. is the present engineering consulting
firm of W. B. Rossnagel, P.E. who, after 16 years as president;
sold his former firm ROSSNAGEL & ASSOCIATES in 1986. Now,
after five years, both firms are again operating from their
three story building on Route 70 in Medford, New Jersey.
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Levels of 37000 to 9,000 .asbestos flbers per cubic meter of air have
been shown to be present in over 200 tests conducted by W. B. Rossnagel
in homes, schools, parks, parking lots, shopping centers, etc. He pre-
sented that data at the USEPA Public Hearings on asbestos in Washington,
D.C. on May 7, 1984. See M262B in the APPENDIX.

With a level of 3,000 to 9,000 asbestos fibers per cubic meter of
" air as_an average non-industrial exposure; and considering a person
breathes at least 3 to 9 cubic meters of air a day, then one can expect
to breathe at least 9,000 to 27,000 asbestos fibers every day. That
perspectlve is neccessary as the reader rev1ews the results 1n thls )
'-'report cenn s PN e e . L I ST T NN L A .

In SECTION II is the TEST PLAN. In SECTION III are the RESULTS
& CONCLUSIONS. 1In SECTION IV are the DATA SHEETS.

NOTE: 1. This report pertains only to the samples or

) source testeé or the inspection of other work
actually done. .Information contained herein
is not to be reproduceé outside of the Buyer's
organization, in whole or in part, without the
prior written approval of the Buyer or W.B.R.
ENGINEERING INC.

2. The 1liability of W.B.R. ENGINEERING INC., with
respect to the services charged for herein,
shall in no event exceed the amount of the
invoice.
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II

TEST PLAN

' The plan, developed by W.B.R. ENGINEERING INC., to test the Bird ,
Inc. 45 1b. Asphalt Base Sheet for asbestos fibers, is shown on the

follow1ng page.

Scanning Electron Microscopy (SEM) was used in order to also
include the short- (under 5 micron) fibers and thin (less than 5
Mmicron diameter) fibers which.are.not seen_in. the.conventional
' lower cost PLM (Polarized Light Mlcroscopy) analyses,

) W.B.R.. ENGINEERING -INC. selected. Structure Probe Inc. of

West Chester, Pennsylvania to conduct that important analysis.

The PLM analysis was also done by them. The samples were de-
i-livered-peér¥sonally by 'W. B Rossnagel to Mr. Gene Rodek of Structure-
Probe on November 12, 1986

When analy21ng bulk materials (such as the Bird, Inc. 45 1b.
Asphalt Base Sheet) for their type and quantity of asbestos, the basic
USEPA Test Method is by Polarized Light Microscopy (PLM). Another
USEPA Test Method .is by Scanning Electron Microscopy (SEM). This is
a much more expensive and accurate test which is'conducted at much
higher magnification. The SEM Method is done at 6,000 to 50,000 magni-
-fication. It will see the "thin and ."short" asbestos fibers not seen
in the basic PLM Method. Both of these methods were used in this

‘study.

There is another basic asbestos test method. It is the
NIOSH Test Method 239 or ?400--called Phase Contrast Microscopy
(PCM). It was not utilized in these tests because it is an air-
borne test method. In the PCM test from 240 liters (in NIOSH
Test Method 239) to 2,000 liters (in NIOSH Test Method 7400) of
air are passed through a special Metracel filter which is then
dissolved with a chemical. Then the asbestos fibers are counted
at 400 magnification to determine the asbestos concentration in
the air which passed through the filter. Since the plaintiff
mentioned PCM testing, W.B.R. ENGINEERING initially contemplated
to use it as another reference point in looking at the fibers on
the surface of the 45 1b. Asphalt Base Sheet. However, W.B.R.
ENGINEERING INC. decided not to conduct a PCM test on a bulk
sample because it would not be the normal or approved test method.
W.B. Rossnagel personally picked up the lab results and samples
on November 20, 1986 and wrote up the analysis results on

November 21-22, 1986,

In doing the abrasion with the scalpel knife, the surface
was scraped 5 times. As the penetration of the scraping went
deeper, the fibers which became exposed were proportional to the
depth of the abradlng. Therefore, the final SEM analysis was made
at abrading locations near the surface because that was deemed
a "worst case" test. This abrading activity on the test samples
confirmed the thorough encapsulatlon of the asbestos fibers and
other fibers and particulates in the asphalt coating.
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LAB PROCEDURE

W.B.R. ENGINEERING INC. instructed Structure-Probe to
prepare the samples for SEM/EDS and PLM by the following procedure.
The tests were designated as folloWws:

1) 45.1b. asphalt base sheet . .
‘'2) 45 ‘1b. 'asphalt base sheet: (after abra51on)

In Test #2 the samples had their surfaces abraded 5 times by
superf1c1al scraping with a scalpel.. The samples weére then mounted
‘ohtd a ‘spectrégraphically ‘puré“cdarboii“hoider, followed by coatlng
of the sample with evaporated spectrographically pure carbon using
a SPI—Module Carbon Coater #121512.

" The SEM examlnatlon was employed u51ng a JEOL 5cann1ng Electron
5_.Mlcroscope. . The.entire sample _.was,.observed.-at.various. magnifications:
from 100X to 50,000X in order to determine a relative number of fibers
tper unit area on the surface. Several tentative fiber classes were
chosen to represent the various observed sizes, shapes, surface fea-

. . tures, etc. ..The,S .,.along.with its associated X-ray.Detector and
Multichannel Anal: :r, provided the information for the elemental
analysis of the specimen. An EDS spectrum was recorded for each
class. The micrograph accompanying each spectrum shows the area on a
given fiber that represents the actual spot analyzed.

For the PLM portion of this study, sections from each sample
were viewed using a Vicker's Instruments, Inc. M4l PhotoPlan Light
Microscope. Due to the opaque nature of the sample material, the
surfaces were viewed using Polarized Reflected Light. The surfaces
were observed and photomicrographs were taken at various magnifications.




RESULTS

The results of the tests are shown in Table I below:

III

RESULTS & CONCLUSIONS

COMMENT

& Scanning Electron Microscope
# ©Polarized Light Microscope Test

*

Manufactured by Bird Inc.

MATERIAL TYPE OF TYPE OF FIBER COUNT
J .- | sem®rest  lpm gpEST | oo . oo ) Too ..
45 1b. 1. SEM on 10 fibers/ | Small num-
Asphalt 45 1b, mm= ber of non-
-} Base sheet ..". — : asbestos
Sheet* surface .~ : fibers ob-
C : served
2. SEM on -'712 fibers/ | Small num-
4s 1b. mm ber of
sheet, asbestos
surface . ) fiber
‘after " CemTTe bundles ¢
abrasion which most
. were
exposed
3. PLM on No fibrous
4s 1b. materials
sheet . observed
surface
- 4. PLM on Confirms
Ls 1b. small num-
sheet ber of
surface - asbestos
after fiber bun-
abrasion dles
exposed.
TABLE 1




SEM Test (Sample) 1 on the 45 1lb. sheet surface showed an
average of 10 fibers/mm¢ (millimeter squared). The scanning was
done at 100-1,000 magnification. The fiber counting was done at
500-50,000 magnification. The photomicrographs were made at the

magnlflcatlon shown on each picture.

. The EDS* (Energy Dispersive X-ray Spectroscopy) analy51s is
described further along with the SEM and PLM analyses in
SECTION V.

. This meapns .that .an average of. 10, fibers, (not all of which

were asbestos flbers)/mm2 were seen in the scan. . The EDS spectra
and the physical nature of the fiber shown in Exhibit A, Pages 1
and 2, show the fiber not to be.asbestos. It could be fiberglass,
rock wool .or any of over 60 similar crystalline materials.

ﬁ“vExhibit C, Pages “1 -and :2, also show -a-non-asbestos fiber.

From these and other photomicrographs, the conclusion was
made that the fibers on the surface of the 45 1b Asphalt Base

. Sheet were 'not asbestos: . .

Exhibit D showed 1 fiber by PLM @ 300X and that same fiber
at 50,000X by SEM.

:SEM Tesﬁ 2 on the 45.lbﬂ sheet after abrading showed an
" average of 7.5 fibers/mm :

Exhibit E, Pages 1 and 2, shows a small bundle of asbestos
fibers. The ESD spectra and the physical nature of the fibers
confirm these are Chrysotile and asbestos fibers.

These asbestos fibers were not coated. Most of these fibers
were exposed by the abrading action--but most were still partially
secured to the asphalt base sheet.

Exhibit F via SEM showed 3 fibers.

* The "x" on the microphotograph indicates the exact location
where the ESD X-ray beam was aimed.
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- PLM Test 3 shoﬁed there were no asbestos fibers in
Exhibit G.

'PLM Test 4 showed there were no asbestos fibers in
Exhibit H. .

TR S 1 e LI iy ege L N I L R LI
P R LI LI ORI e Pt en, o mae Ny ey LSRN R R I S TR T

i

'PLM Test 5 showed no asbésStos fibers present on the
_surface of the base sheet in Exhibit I.

a e . " . * Ty ete o . . .o . PSRN T |
R T T I R R L L I

PLM Test 6 showed some fibers (they are out of focus
because they were partially exposed above the surface of the base
sheet) in Exhibit J. However, because the regular PLM analysis
could not be made (because light would not. show through the
base sheet) and a Reflective PLM test had to be done, that method
" was unable ‘to confirm if thesé were asbestos fibers. However,
it was confirmed in the more.costly and more accurate SEM Analysis
that the Test 6 fibers were asbestos.

The Table of X-ray Emission and Absorption Edge Energies
at the end of this SECTION III provides additional information
on the SEM analysis.
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CONCLUSIONS

CONCLUSIONS

Test #1 showed 10 fibers/mm2 but no asbestos fibers loose on

the surface of the Bird 45 1b. Asphalt Base Sheet.

'After abrasion, Test #2 shoved 7.5 asbestos fibers/mm2 par-

tially or fully exposed on the disturbed surface. Most of the ex-

posed fibers were still secured to the asphalt sealer.

When.one considers 7.5 asbestos fibers/mm2 it should be noted
*that the number converts to 4,688 asbestos fibers/square inch. It
should also be understood that the 3,000 to 9,000 asbestos fibers
per'cubic meter* which a person breathes in normal air in homes,
schools, parks, parking lots, shopping centers, etc. (See further
information on APPENDIX Page 4) constitutes a much greater hazard
in breathing than does an avérage of 4,688 asbestos fibers per square
inch that were shown to be exposed, but mostly still secured, in the
sealer in a "worst case" surface abrasion of the Bird 45 1b. Asphalt
Base Sheet. Remember, a person breathes at least 3-9 cubic meters
of air a day. A jogger can breathe up to 50 cubic meters of air a
day. For additional perspective, a normal person will also breathe
about SO,QOO fiberglass fibers a dé&, about 500,000 viruses a day

and over 1,000,000 bacteria a day.

An extrapolation of the 45 1b. felt test results can be made
for the 15 1b. felt when a detailed comparison is made of their con-
struction (See also the Product Specification Sheets in the APPENDIX)

as shown in TABLE II on Page 13.1.
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.This cémpérison shows that the identical Code. 29200 material

(which contains the asbestos) is the base material in both the 45 1b.

‘and 15 1b. felt. Each are then coated on both sides with the same

saturating heavy .Bunker C o0il as shown.in Item 4. It is believed

that saturated heavy oil coating "secures in" (holds) in the asbestés

- fibgrsc and the additional coating in ftem.7 (that’only.goes on the..
45 1b. felt) does not necessarily encapture any more asbestos fibers.
The Itéem 7 deé'iﬁ?ﬁo asphalt coating is primarily intended to pro-

--vide:more substance-(thickness):for-the 45 1b.‘felt-as it 'is the base -

sSheet (or lst ply) laid on an often unsmooth surface.

13




COMPARISON OF BIRD,

INC.

ROQOF FELT MATERIALS

Item "Parameter 45 1b. 15 1b.
1. Organic with felt base. Yes, Yes
2. Use on roof As base sheet As built-up sheet
or base ply or bullt ~-up plys
3. Contains talc on both | =~ “Yes " No, nmone "
sides
4.-. | Coated once through: - “Yes Yes
tank with Code 15375
T bedigaturating - Bunker oG- et e MR
oil on both sides
5. Percent asbestos in o o
. Code 29200 L0 1b. x . -, 85% . 85%
36" wide felt
6. Weight per 100 sq. ft. 41.6 lbs. 13.8 1bs.
.7. { Base. sheet coated with . Yes No
Code 14200 coatlng
asphalt
8. Who supplied asbestaos Nicolett Nicolett
containing Code 29200 & &
felt to Bird GAF GAF
9. Where was Bird, Inc. Norwood Perth Amboy
treatment of felt plant plant

" done

TABLE Il

l3‘l
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DATA_SHEETS

" Section A ‘ ) '
SEM/EDS Data in Exhlblts A through F

Section B
PLM Data in Exhibits G through J
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Scannin elactron microsco SEM uses a highly focused
. elactron Daam (l1ess than l0nm diametar) which can be scanned in--
. a raater on the sample surface. The intensity of secondary
- alectrons produced at each point is used to form & picture of
- the sample. Magnification tactors from 10X to 100,000X can be
obtained.. . The depth of field is inherently quite large which
allows the micrographs to be in fagus at all points across a
rough surfaca. In addition, the SEM does not suffer from Cche
light microscope problem of light reflecting off at oad angles
and being lost from view. Micragraphs are marked with full
{dentification. The sample numbec/description and  area
.-.designation are noted on -the, top ane or two lines. ‘Next is the®
magnification and €inally the microgqraph sequence _code. The
first number in the code refurs to the sample being examined
while the letter refers to a particular area on that sample.-
The final 4 digits are used for our work records. When a  tilt
angle (often 45°) is imposed upon the sample, the rusulting
fod vie o eaee womicrographso should: belviewed .with .the.iPolaroid print -tab-at -tha’
) ’ top and all dimension measurements made parallel te the short
side of the micrograph. Some foreshortening is expected in the
*longer” viewing direction if a tilt is imposed.

Energy dispersive ' x-ray spectroscopy (EDS) is an effective
methaod™ [OF analyzing for GEhe maln components 4s well as
2o prmnn s JOWTlEvel, (nominally . 0. ld). ..contaninants. .in, .relatively. ‘thick
AT T {SeVeral micron) layers, - 'The x-ray spectra display an incensity
versus energy plot of x~rays given off by the sample bombarded
by the electron beam of the SEM, - The vertical scale is x-ray
i{ntenasity at each energy position. The apectrum i3 usually
recorded at a scale calibration of 32,000 counts full scale.
Small peaks are-then recorded on the sama chart at one or two
higher sensitivities. The horizontal scale runs from 0 to 20
kev anH the x-ray peaks which appear- on the spectrum have
energies in the same rangs. Each element emits x-~rays of
characteristic energies so it is a simple matter to relate an
x-ray peak to its corresponding element using thae attached tabla
of Major X-Ray Emission Energies. Only those elements sodium
-and.heavier on the Periocdic Table are included in this study.
Excapt when a ‘windowless' detector s employed, the EDS
technique does not detect x-rays originating from the 1light
elements. .

The area analyzed is noted on the spectrum. A magnification an
the spectrum label (usually that of a higher magnification
photograph attached to the spectrum) indicates that the electron
beam was scanned in a raster on the sample while the spectrua
was collected. "Spot® indicates that the beam scan was disabled
to allow analysis of the particular spot noted on the
micrograph.

polarized light microscopy/dispersion staining (PLM/DS) 1is a
method tor determiniang the unique opticdal crystallographic
properties of various crystal phases in a sample. PLM/DS is an
{invaluable tool in the identification of crystalline materials
such as asbestos. It is basically a particle identification
tochnique based on the difference between refractive index
dispersion of a particle and of the liquid medium in which the
particle is immersed. Two different proceduras are based on the
use of stops in the ohjactive back focal plane; both procedures *
give colored particle boundaries. An annular stop shows a calor
consisting of wavelengths near that at which particle and medium
match in refractive 1index; a central sgtop shows colors
complementary to those shown by the annual stop, that {s, light
of wavelengths refracted by the particle in that medium.

These effects make it possible to systematically identify
transparant substances by their dispersion colors in known
refractive index media. The procedure has been applied to
refractive index determination, identification of quartz in lung
tissue, determination of toxic dusts, particle counting,
identification of glass fragments, identification of asbeatos,
aineral characterization, 1identification of settled dust and
¢iber identification.
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. PROFESSTONAL RESUME ON ASBESTOS (CURRJCULUM VITAE)

Tuo yecurs U.S.N. - 14 Months Radar School, 1946 - 1948
Graduate, Steveas [astitute of Tochnology, 1952
Puring collego formad Rossnagel Television {n Falir Lawn, NJ
- operated 1TV survice company vhile employed at Bondix,
McAvoy Target Co. and Kearfott.

At Keodrfolt was Assistant Manager of Experimental Assembly Shop vhore contamination prob-
lems werw 4 major problem in final tosting:of Polaris Cyros. First vorked with airborne
asbestos in 1956 as it vwas a contaminant in the crucial bualancing of the gyros. Spent
long hours studying (under microscopes) the various types of asbostos dust and fiberglass

contaminants,

In 1960 toundud Nutiunal Target Ranges Inc. in Lincola Park, N.J. and designed 11,000 q.
.. . 'ft. indoor shicoting range uwith asbestos insulation and sound deadening materials. Like
L - *“othdr ‘engincers” and -architdcty,..little wvas known then of the health problems vith agbas-
tos. During early 1960's (vas Reliability Test Manager at Walter Kidde Co.) worked on
alr contumination prublems in qyros and carly electronic “Clcan Rooms.® Part of commit-
tee that wrote Rev. A to FPEDERAL STANDARD 209 entitled, "CLEAN ROOMS.* By 1968, had
over 30 publisted articles, threc on air contamination and clean room problems. °

L e In 1966, afier 1 1/2 yuars as Quality Control and Test Manager at VECTOR DIV. UNITED AIR-
Fe TPt CCRAFT TR vrovoue [ Pat “(earty leader’ ln lwomputer chip ‘manutactuce)’ joincd. the RE-ENTRY-&
ENVIRONMENTAL SYSTEMS RIV. OF GUNERAL RLECTRIC in Philadelphia, Pa. For 3 1/2 ycars vas
in chargae of 325 pursuny handling ¢l1 the Componunt Quality Control und Testh for Minute
Mup Missiles and tpace datetlited.  Thiu vork tavolved minlaturiszed cloctronics und inta-
grated clrcuits; all wade o a cluesn roum enviconment. Special experiance on testing and
. wontamination prublumy fncluded 20-teipu to Californlie 1n thrue ycars.

Iu carly 1970 Minute Man pragram development was completed, left GENCRAL ELECTRIC and
.. formed ROSSNAGEL & ASSOCIATES in Chercy Hill, N.J. HWithin a feu months this now firm
.- o was ‘conducting muny typus-of airborne tests; “including asbestos; &5 well aa clean room
tests fn hospitals, computer rooms, (uctories, schools, etc. By 1976 ROSSNAGEL & ASSoCI-
ATES was larger than all other alir testing firms in New Jersey.

- In 1977 RUSUNACEL & ASSOCIATES was pichod by N.J. Departount of Health to conduct the ajr-
.borne ond bulk asbustos tests At the Rumtown School in Howell Tounship, N.J. Those taests
brought the school usbestos problem to the forefront with national media coverage.

tiichin a mouth, after that, urote the firust article on asbestos, entitled, “ASHESTOS
CEILINCS--ARE THLY SAFE OR NOT?" Sco sttached list of papers and articles on asbostos.

By this time ROSSNAGEL &.ASSOCIATES had divisions in Atlanta, Ga. and Charlottas, N.C.

flas bcéu o leader sinee then In all uspoects of ashestos removal/encapsulation/enclosure/
repair vork by performing the following: .

__’ 1. lirote the first asbdstos removal specification in the cauntry in 1977 for Howvell Twp.
1: . .

Pecfurmed tost vork frum Culifornia to Egypt--also ashastos testing/consuiting in
schools, hoampitals, ships, tunnels, manufacturing plants, homes, shopping centers,
city streets, ctc.

3. Switched ROSSNACLL & ASSOCIATES® annual seminar in 1942 from general air polllution
problums to concentrate on three subjects: ASBESTOS-FORMALDEHYDE-FIBERGLASS. This
seminar had DPr. Sclikoff as its keynote speaker in 1983 and 1985, This was the
first rogularly scheduled annual asbustos seaminar in the country.

4., Provided Koy tustimony St several N.J. ashestos Public Hearings and at USEPA Asbestos
Pubiic flearings on May 7, 1984 in wWashington, D.C.

5. Was selected to do ashestos inspection and testing for 15 major N.J. State buildings
in Trenton. Became NJDEP Certified Asbestos Safety Technician #185.

—’6. By ‘end of 1987, had 15 published articles or papers on asbestos probleams.
7. Prepered and conducted asbestos test programs for:

a. Cleaning a former asbestos gasket manufacturing plant for resale.
b. Simulating tost of asbestos gasket romoval exposure during assembly and
disgembly of U.S.N. pipe flanges.

8. flad prouvided court testimony in several asbestos workman’s compensation and other
cases.

By 1979 ROSSNAGEL & ASSOCIATES had moved into its own nev three story 8,500 sq. ft.
office end lab in Medford. N.J.

- ROSSNAGEL & ASSOCIATES had conductcd asBostos tests in over 500 schools in sevan states.
As a leader in that aspect of asbogtos work, conducted the first asbestos seminar just
for auto/truck/railroad brake overhaul/repalr persons in conjunction with the NILFISK
COMPANY. .

In the Summer of 1985 spent two 4 day periods giving deposftion testimony in San Fran-
cisco asbestos court case. In January 1986 ROSSNAGEL & ASSOCIATES was seloected to write
the asbastos removal specification for the Martin Luther King School in Philadelphia.
This difficult project (because the school hac becn closed for five years due to asbestos
contamination) included removal of over 715,000 sq. ft. of asbestos for $5 milllon. In
Hay 1986 ROSSNAGEL & ASSOCIATES held {ts 14th Annual Air Pollution/Contamination Control
Seminar in King of Prussia, Pa. This seminar was the teading annual asbestos meeting in
the metropolitan area. Mr. Richard Young, Editor of POLLUTION ENGINEERING Magazlne, was
the keynote speaker.

On June 2, 1986, Bill Rossnagel sold ROSSNAGEL & ASSOCIATES to NORTHEASTERN ANALYTICAL
CORPORATION.

W. B. Rossnagel has brought a unique level of coxpertisc, as a llcensed professional
engineer in four states and as a Senior Mcmber of the American Society for Quality Con-
trol, to provide a realistic appraisal of the airhorne ashestos risk in our country today,

Bill Rosanagel is Certificd for Asbestos llork as followus:

HJIDCP Asbestous Safoty Monitor #0031 « AWERA Ceortificd Acbestos Inspector BI-2-16
NJIDEP Ashestos Safety Techniciasn #185 « AERA Ceortified Ashbestos Manager #MP-170
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A_LIST OP ASBESTOS

~ RELATED ARTICLES OR PAPERS WRITTEN BY W. B. ROSSNAGEL, P.E,

2.
3.

10,

15.
16.

Title - Date Dagiznation
1. "ASBESTOS CEILINGS - ARE THEY SAFE OR NOTY 197?, Reviaed M128
- 6/26/80
“REQUIREMENTS FOR ASBESTOS TESTING & REMOVAL" 1977 M138
“0.S.H.A. PIBER & DUST TESTS" 1978, Revised M139
11/83
'“MAKING DECISIONS TODAY ON ASBESTOS;- " PORMALDEHYDE' & * 1982 - K191
PIBERGLASS CONTAMINATION®
“SUPPLIMENTAL  INDOOR & OUTDOOR AIRBORME ASBESTOS CON- 1982, Raviged -+ _ M222
TAMINATION LEVEL DATA" : .
TNOTIFECATION REQUIREMENTS RE PRIABLE.ASBESTOS .- ) ., . :1983 .. .-.. _ MN22h
IN SCHOOL BUILDINGS® ’ o : o
“A MUCH NEEDED DISCUSSION OF ASBESTOS AIR MONLTORING 1983 M251
SPECIFICATIONS™ ) ) .
"nyivgtxbxs o¥ uxgunnnuswnuuruc ON ALRUORNE ASBESTOS 1984 K256
b"
¥ASBESTOS TESTIMONY AT BUBLTC HEARINGS ‘ON N.3.™ 11/14/8%
ASSEMBLY RESOLUTION 75%
“PESTIMONY OF W. B. ROSSNAGEL, P.E. AT EPA PUBLIC 7/84 M258
UEARINGS ON ASBESTOS IN WASHINGTON, D,C. ON MAY 7, 198u- _
- ™l REAL STOKY ON ASBESTOS, praaensed to N.J. Public 10/84 " 4264
Advocate's Office on October 15, 1984
‘wiHZ REAL STORY ON THE ASBESTOS PROBLEM* 11/15/84 M269
"COHSIDERATIUNS Ir YOU RAVE a SPRAYLD-ON ASLESTOS Porm 215
CEILING PROBLEM" .
~ASBESTOS--LET'S LOOK AT BOTH SIDES OF THIS CONTRO- 5/85 K316
VERSIAL ISSUE"
»COMPARATIVE LEVELS OP AIRBORNE ASBESTOGS PIBERS" 8/85
*PROCEDURE FOR LIMITED REPAIRS & MAINTENANCE WORK 10/29/85 Procedurae
AND MINOR REMOVAL OF MATERIAL IN BUILDINGS WHERE 263
“SPRAYED-ON ASBESTOS IS KNOHN' OR SUSPECTED TO BE
PRESENT"
REVIEWING THE FIRST SCHOOL AS'BESTOS PROJECT 4/91 M451

17.

* Not available
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TESTIMONY
QF

W. B. ROSSNAGEL, P.E.

H [ L O
P . e N R TR N S A St v
ve g S, e r AT RS ot T e ) v e 4

PRESIDENT

- ::;'.‘L._‘.;;;i:?.__,.‘:‘.(..'..‘_ .t .f T BN N ROSSNAGEL &ASSOCIATES - R S ST U P

234 RQUTE 70.
" MEBFGED, Wi ososs
e sy S
.'at.the 3
USEPA PUBLIC HEARINGS ON ASBESTOS
on
May 7, 1984
in the
NORTH AUDITORIUM OF THE HEALTH & SERVICES NOETH BUILDING-
330lIndependence Avenue, SW

Washington, DC

ROSSNAGEL & ASSOCIATES

Engineering & Tesling Consultaats
Ais - Watar - Noisa
234 Rt. 70 * Maedford, N.J. 08055
(609) 6s54-14L41 :
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/A BACKGROUND

e

My name is Bill Rossnagel. I am President of ROSSNAGEL &
ASSOCIATES in Medford, New Jersey. We are one of the largest asbestos
testing/consulting firms in the 9 state area from Massachusetts to
Virginia. We did all the testing at the famous Howell Township, N.J.
Ramtown School in 1977. That is the incident that triggered off the
concern over asbestos in schools. We have tested asbestos in over
500 schools; in ships, tunnels, colleges, hospitals, .gtate capitol
.-~buildings, etc. - -A. further  list of our ‘experience is in the Appendix.

My own work with asbestos goes back 25 years when it was-a pro-
blem in testing Polaris Gyros. Like thousands of other professional
.. engineers. (and. architects), ;back: in. the 11960's. T designed -buildings -
which used asbestos containing materials. It was the right thing to
do under the building codes of that time, In 1970 I founded my firm
and we Eegan Eoing bulk and airborne asbestos tests. In 1984 we were
involved with the EPA in testing on the major Ambler, PA asbestos
tailings waste pile project. R . : .

TES?IMONY
There are 5 basic points p ints in my testimony today. My first
point is: : ~
‘1) The USEPA, OSHA and the medical people have published
the Airborne Asbestos Allowable Limits in a way which
is misleading to the public. You probably are aware
the limit, for 40 hours a week exposure (called the

TLV®"or PELA), is now 2 fibers/cc or 2 fibers/milli-
liter (both designations mean the same) in the workplace.

SUMMARY OF ASBESTOS REQUIREMENTS ~ in fibers/ml or fibers/cc

. . Code from § Proposed
Primary Requirements 6/72 to 7/76 7/76 to Now . Code
1. Allowable Maximum Limit ‘10 fibers* 10 fibers* J5 or .5
' fibers*
a | 2. Allowable TWA (Time 5 fibers* 2 fibers* J.5 or .1 |
3 Weighted Average) for ' fibers*
3 8 hours exposure per day

* fiber defined as larger than ? microns in length and having
--an aspect (length-to-diameter) ratio of at least 3:1.

That designation makes the public think the level is near zero.
They should have better explained what is shown on the following pages.

TLV - Threshold Allowable Limit - maximum concentration of a contaminant
that an adult male can be safely exposed to for 40 hours a week,
50 weeks a year.

PEL - Permissible Exposure Limit - maximum concentration of a con-
taminant that an adult male can be safely exposed to for 40 hours

a week, 50 weeks a year.




SLIDE 2
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‘SLIDE 3

2_fibafs/cc:=.2.doo,060 fibers/cubic meter

and a person breathes 3-9 cubic meters/day (or more)

: . N PR W e . H te et . . L2 S P  I L ]
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Let's take the example of a relatively low outdooréindog;
airborne concentration of asbestos fibers. Let's assume a

- -~ recognlized very-low.concentration of .003 fibers/milliliter,

which is the same as 3,000 fibers/cubic meter. If a person
, breathes at a:

T Low Breathink’Capacifv & Rate

3 cubic meters/day 'x 3,000 = 9,000 asbestos
' fibers/day

gégh Breathing Capacity & Rate

9. cubic meters/day x 3,000 =27,000 asbestos
fivers/day

This is illustrated in Slide 4 which is also shown on the
following page.

That is the way test data and the allowable limits should be
presented. They should talk about numbers of 9,000 to 27,000 asbestos
fibers a day that you and I, in this meeting today and travelling to
and from 1t, will breathe. If the majority of the public knew that
fact, they might take a second look before removing asbestos from some

buildings with very, very little damage and a non-friable cementitious
type ascestos ceiling that is above the reach of the students.

One more quick comment. ROSSNAGEL & ASSOCIATES has often been
accused of being "against removal”. That simply is not true. OQur
girm recommended over $6 million in asbestos removal work in schools

= S ———— g .

983 alone. )
) 'I also want to state that I have talked with persons suffering
with mesothelioma, and who later died from it--only then can one really

appreciate this American tragedy.

3 Rev. B
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SLIDE.5

Here is my second point:

1 2)

B T N A )

The EPA issued 2 asbestos guideline manuals in 1979,
referred to in the industry as the Part I & II "orange"
books, and another ‘guideline "blue" book in 1981, The
only presentation in all 3 of their books on the ambient
asbestos levels was this EPA graph shown on Page 5.1

(Also Slide 6)

While the footnote on this EPA slide explains the data
shown was by 2 significantly different test methods, the
EPA- .ignored-PCM-(Phase .Contrast-Microscopy) ddata it had
which would have helped provide a comparison based on
similar test methods. The: EPA disregarded the PCM data
used by over 5 governmental agencies or profession
societies (see Page 10) for over 25 years.

B R A T L L

) 5 Rev. B




SLIDE 6

Figure 1. Comparison of measured airbarne asbastos cancantrations in three sattings.®

Asbesios insulation
workplaces before 1970 ........:—'..'.."......]
... ANicholson. personal R o ~-T--,"- s e '?“"_"f"“ Cperrt
- " Camimunication, 1982) 7+ BN e ST L e e e 7 B TR
Senoal buldings pjgingeedebghptutd

{Constant, ot al 19_82)

o~ B I L B A DE S ) e T e e ey

o By |

Quidoor ambient aw ’

{Nichaison, ot ai 1971)

L T [ | { ]

[+ 3 B ‘0 - 1w " 100 - - 1000 ) 18,000 100.000  1.000.000 1Q,00Q.000
) Nanograms per cubic metar
I B I.
T "% :
Percanties

*Lavels in asbestos warkplaces were derived from measuremants using phase contrast microscopy (PCM) while
levals in school buildings and outdoors were measured using elactron microscopy (EM). PCM and EM
measuremaents are not directly comparable. PCM measures all fibers whaereas EM can distinguish between
ashestos and nanasbastas fibers. In addition, EM has a batter capability than PCM for detecting small fibers. In
ordaer ta transiats the workplace PCM measurements {expressed as fiber counts) into values of asbestaos mass
(nanograms) that are approximately comparable to EM measuremaents, 3Q fibers were assumed 10 equal one
nanogram. This value is an average obtained from many comparisons of PCM and EM measurements taken at
the same location {industrial settings) and time. Values for individual samples range from about 10 fibers par
nanogram of asbestos to well aver 100 fibers per nanogram, depending on the average size of fibers and the
relative number of asbastos and nonashestos fibers in the air (Versar 1380 and William Nicholson, personal

communication, 1982).

5.1




And the EPA did not make it easy for the industry and public to
understand this graph. You will note the "X axis" is in the units
“nanograms/cubic meter”. Less than .01% of all the airborne asbestos
made to date have the units used by the EPA. The EPA ghould have added
the widely used "fibers/cc" as.shown in ‘this graph we overlaid on the
EPA graph (using the EPA conversion factor of 30:1): The EPA used
nanograms/cubic meter which requires an expensive Transmission Electron
Microscopy (T.E.M.) Analysis. The cost of T.E.M. is 7 times that of

SLIDE: 7

T A T
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You will note also that our data shows a much higher level of
ambient asbestos, 'almost equal to the level in the schools. We have
. been unable to find out where the EPA ambient data was taken--but it
must have been a very pristine location. All our over two hundred
airborne asbestos tests in homés, stores, outdoors, parks, parking
lots, playgounds, etc. show -the ambient level -in urban areas to be
as shown on Page 7.’ This is over a hundred times higher than the
EPA ambient level shown on Page 9. p '

The EPA has done little to explain to the American public that
the average American will breathe perhaps 9,000 to 27,000 {(or more)
asbestos fibers TODAY. If you have a son who shoots baskets near a

“busy “street-~or-a-friend-who' jogs-along a réad,” they may breatHe up~" -

to 50,000 asbestos fibers in a day. This may be the first time many
of you have heard this--because the agencies have rarely compared the
test results to the amount of air (3-9 cubic meters) that a person
can be expected to breathe every day.

Please do not conclude from Pages 5.1 and 7 that the asbestos
levels in all schools is equal to the ambient level. The graph shows
the 25% and 75% percentiles.  Of course many hundreds of schools had
to. have asbestos removed because they are extreme cases beyond th:
percentile limits., =~ ° ' ' :

My third pp}nt-isf

3) The EPA should have told all this to ‘the American
public--and particularly to the school board members
anquishing over the costly decisions on whether to
remove, enclose, encapsulate or do nothing about the
asbestos in some school ceilings and pipes. They
should also have been told that after the asbestos has been
removed the airborne level of asbestos in the school
will not be zero--but will be equal to the ambient level
in that neighborhood as shown on Page 9,

For example, in a city school surrounded by 2-4 story
“brownstone” or similar houses, the street becomes a
"canyon". holding high levels of airborne asbestos from
the vehicular brakes. If it has not rained for several
days, that level could be proportionally high as shown

by Ambient Level 3 on Page 9.

SLIDE 8
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SLIDE 9

SLIDE 10

SLIDE 11

SLIDE 12

4) If the EPA had better explained the airborne asbestos
levels, then they could have better explained the
conflicts arising when they state that even 1 asbestos
fiber can cause mesothelioma....yet the EPA algorithm
allows a risk level of 12 .out of 162. ‘

The EPA has also opposed airborne asbestos tests--even those
tests (designated as NIOSH Test Method 239) which have been accepted
in courts for years and has been used by the following 5 agencies

ver 2 ears: ,
a) Occupational Safety & Health Administration .
b) National Institute of Occupational Safety & Health

¢) American Industrial Hygiene Association
d) American Conf. of Gov't. Industrial Hygienist

e) U.S. Bureau of Mines

Since asbestos is primarily only a problem when it is airborne,
what is more accurate to test it than an airborne test very similar
to the way in which a person breathes, as shown in these slides:

The.EPA has consistantly opposed airbérne asbestos tests.

The major concern is not whether a schoolAceiling has 5% or 50%

asbestos as indicated in the bulk test. I would rather have my childrer

in a school with 50% asbesteos which is bound in tight (non-friable)
than in a school with friable 5% asbestos ceilings. The question is
how much of that asbestos is friable and becomes airborne because of:
¢ sloppy maintenance
@ roof and pipe leaks
8¢ drying out of A.C.M.
¢ other causes

® vandalism
¢ building vibration
# temperature changes
¢ air movement

To determine that one needs an air test, after the bulk test
has confirmed the material to contain asbhestos.

10 " Rev. B




My fifth and final point is:

5)

The EPA established the June 27, 1983 school inspection
deadline--but they did not require a copy of the school's
asbestos "Notification Sheets" to be forwarded to either
the EPA or the applicable state agency. The present EPA
audit of schools shows that many schools did not comply
with those June 27, 1983 requirements. Other agencies also
have outlined in detail the shortcomings of the EPA's

..- Asbestos Control Progran. , :

11
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Lab Raport 3
To: Moss, Powers & Lezenby

7 East Main St. .
Moorestawn, NJ 08057

Attention: Mr. Ed'Moss, Atty.

The results of the anzlysis of the bu;k szmplae(s) submittad on
ct. 2¢. 1985 <©o ROSSNAGZL & ASSOCIATES for anzlysis by Polarizsd
=

croscany (PLM) and Distersion Stzining ars shown on the
following pags.
) I you wisn =2 ;u*tne* aralys*s ROSSNAGZL & ASSOCLAT_S ean con-
- duct any of the testis or araljsas shown on Pazs 3 of this rz23ort

.

Cthar Comments: . . Anz2lysis oy: __. //Zyii%o

Some asbestos fibers were

. ’ T _'...-.J-..- al H: .--: o
. - hi . e % - < hd . - bl kel W L Ju X f“_-vl_:sw
.. Lound balow ths surface of g 2T mee -
L. = .- : RCS:N..C:._‘.‘ & }‘-SaOC.L.-‘-.T:.
e -

the matarizl. Cellulose wes

the primary fiber type inside ' éﬁt}l é;
. . . . . . . I
<hz lzvers. This maferial is Agorovad Byv: . ! f?}a .

. s W. B. Rossndzgzil, P/Z.
no e. Ths aspnaltic W. B. Rassadgal, Pl
Presidant
surfzcs cgating hzd to bz ra- ROSSNACEL & ASSCCTATTS
moveld tv scrz22inz to exzcss -
th; aszaszos fizers,
St/ jaxr
cc:  WIR
Nctas: 1) Thls regert pe-tzins only to the samgles or scurca tastad.
- Information contzined nersin is not ts B2 rzzrocducad ous-
..hrfur»_f_.,n.-~q“51defcf-the Buyer's comuany. in whole or in-part.~Without et
N e _the prior written ap prcva f‘ROSSVnG & ASSQCIATES, ;05 _zawsss
- etTesthe Buver  SrITE e .

e
2) The lizh
es

) o ility of ROSSWAGEL & ASSOCIATES and its divisions, ...
SRORESEE TSI SR th -Tespect sto the ch\1ceﬁ'charf=d Yor hersin, “shall *in =%
ne evani excead the amcunt of the inmvelizae.
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4Q22 Stenwnaven d.

“—Mom. Conn. 06437 Seuth Buclid, Ohie
T~ wes . [203) 34441223 - . * . . . {216) Ja2.1719
(803] 632.7347 Engiaeering & Testing Cansullantz

\ : : 234 2T. 70
. MEDFORD, M. L. 08Qss, °
(609] 654-1441

[AIR - WATER - ENERGY - INDUSTRIAL HYGIENE '- NOISZ - WASTE |

® STACK & LXMAUST TESTING e sacreria / mous [/ runcus [/ srorces 0 CHEMICAL AMALYSES. R.C.A.A.
» wING S : ® CAS CHRAMATQGRAPsWMY, I.

o pesieN . or Air/watta/noisz sreciricaTians [ oxa Y. LR, & aal

POLLUTION CINTROL SYITEMSI o water /[ wastewaron /[ sLucse O ENVIROMMENTAL IMPACT ITUGICS

-

i W. B. ROSSNAGZEL - .
) AT ‘PROFESSIONAL R..Sbu.. oN Sn_.STOS

. . After 2 yezrs in the USN in which hs resceived & mcrths of
radar school training, W. B. Rossnzagel entered Stavens I-. titute
. of Technology. During collegs, he formed 2 TV reps - Ddusiness
- : (P.OS [AGEL TV) in PFair I=wm, N.J. Upon gmaduvztion 1 1932, the
ous:'.ness had z stors, 2 trucks and 5. empl oyaas. Bilii operated
. the service business wnlle he was eﬂn'oynd ¢ Bendix, Mcivoy o
. " Pargst Co. . &nd at’ Kearfot:t. .In 1956, he so7c. "3t when he was vro-

._-mo L.=d at .‘;'e:::o‘... a..d ne sob ma_-..-d. .

A"‘ % ea:::oW, E:.ll was Assi s‘can“c ‘ﬂaﬂ-—m- o*‘ the Exzerimentzl
“-As5ambly Shop wheré contzaination provless wer: 2 mzjor problen
10 "the final \.es..:.ns of Polzris Cfros. It was he-e_ that he Tirst
To-werkad w*- o astestos 2s (T was a contzninznt in the erucial tzlzanc-
.1-.; of the _:;,_ﬁ'os. ‘Bz.ll spent lonz hours undar microscopes s:.:dji:'-..g
the vari ous tyT ,es of! asoasuos du;... and *"oev—'-‘fass con. -u.r'.a*-s -

P U eate .
> - - '- .. P4 L4 4
b3 P

: -"".'In ..9c0 -..,:.ll des;.;::ed an"31 ,000 s\.. <. J.rdoor s‘.oc“”:g ..
. © . rangs with .asbestos insulaztion anm d sound dezdening paterizl
Liks other engineers and axchitacts, -1ittle was known then o- tha
hezlth praolar-s with asbesios. During the eaxly 19&3's (he was
by then ?e’*a:*llu_,' Tagt Manager at Wal‘.a*' Kidds Co.) n_s ware o
. 2ir ‘contzaination probieas in grro and early elscironic "clazn
rocms” Was well enoug': rmown thzt he was part of the cocmmitiee
that wrote Rev. 4 to FZDERAL STANDARD 20% entitled, "CLZAN RCCHS.™
By 19828, 3ill nad 0"—3:- 30 publisned axticles--znd 3 of thao werTs
on 2ir cenizzinztion and clean rcca protlems. '
In 1688, after 1-1/2 y2zrs 2s RQualiiy Cenizol zmd Tas=s
darzger at VZCTOR DIVISION OF UNISED 4TRCRATT in Trevess, Tz.
(an ez=ly lszdar in coamputer ship man "=ct‘c::e) y BilY joinad ths
=

st -..-.‘-,--.'.:_--f-:P_‘:.—E.“{TRI & ENVIROMMENTAL SYSTE=NS DIVISION OF GENERAL ELECTRIC -in e R

sosiaa Piladelohia, Pa. .Here he was .for 3- l/?-_y°a~a An.charge 0f 323 tomcmae
ETiPersons handling 211 the cc‘anonen‘{: Q.C. & Test fov- Miruta Mam -

M_SSLlES &IlC STEcs SE."'a_._... as. ~cse 'C.".’.S work invrcload :
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his specizl exgerisnce on tasting and coniamination prooleas
. -.* . made him a lecng-distance tTzvelazr. Ee made over 20 trouble-
. shooting *rips to Califormia during this time.

In early 1970, the Mirnute Man progrza develotment was com-
pleted, Bill left G.Z. and formad ROSSNAGEL & ASSOCIATES. -Within
a few months, his new fira was ccnducting all kinds of airborme
tests, including asbtestos; clean room tests in hospitals. -

.By 1978, ROSSNACEL & ASSCCIATES was larger than 2ll the
other zir testing firams ccmbined. )

In 1977, ROSSNAGET & 4S3S0CIATES was pickad by the N.J. Dept.’
of Health %o conduct the airchorme and bulk asbestos tests at the
Ramtown School in Howall Township, N.J. Thosa tests brought the
school asbestos problem to the rorefront with nationzl TV coverzze
Within a2 menth aftar that, W. B. Rossnazel-wrote his first article
on asbestos, entitlad, "AS2ZSTOS CEILINGS--ARS THZY SArE OR NoT2?2”

. . It is the first article listeé on -the attached Form #752. .

ROSSNAGSL & ASSCCTATES ha

s been a lezdzar since then in 211
.2spects of asbhestios ramovzl/enczbsulztion/enclosurs/repair work,

by perforaing ths feilecwing:

¢« - l) Wri- 1z the lst asbestos rsmovel specificaiion in
- the owmiry in 1677
- 2) Perforzing test werk from Czliferniz fo Egypt--and
. " asbesvos testing/conisuliing in schodls,-hospitals,
- .+ -ships, "tunnels, majufaciuring planis

3) Switching their zmmuzl seminar in 1982 from ganeral
. a2ir pollution prcoulems tc concanizzte on J subjecis:
T DZ-FL3Z3ZCGLASS. Thig seminaxr had

L . Dr. Selikoff azs its ka-mote szezker in 1983, It is.
.. i.. . the only regularly schazduled annual astestos ssainar .
IR T oin the cownizy. ’ . T ‘ ;

5) Beinz selactaed to do the astestos inspection an
testing for mejor N.J. Stazte tulldings in Trenicn
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’ 8) Has provxded court testimony ln several azsbestos workman's
c0mnensaulon cases. . .

W. B. Rossnagel has brought a unique level of exper tise, 25 2
icensed professional engineer in L states and 2s 2 Senior Member
af the Amer Lcan Soc1e*y for Quality Control, <o prov1de a realistic

"appralisal of the airborne asbestos risk in our country today.

+ ROSSNACEL & ASSOCIATES has conducted asbestos tests in over ‘
500 schools in 7 states. They conducted the original major test
program for SEARS-in thelr auto brazke shops. As a leader in that -
aspect of asbestos work, ROSSNAGEZL & ASSOCIATES conducted the first
asoestos seminar Jjust for auto/truck/railroad brake ove-“au*/%e“ ir
persons in conjunction with the NILFISK CO. on Octaober 23, 1984
* Over L5 persons attended. : ..
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"ASBESTOS CEILINCS--ARI THEY SAFZ OR NOT?”
"REQUIREMENTS FOR ASZSEISTOQS TESTING & RZMAOVALT
* "0SHA FISER & MINZRAL DUST TESTS”
"MAKXING DECISIONS TODAY ON ASSZESTOS,
& FIBERGLASS CONTAMINATIONT

"SUPPLEMENTAL INDOOR & QUTDOOR AIRBORNZ ASSZSTOS
.CONTAMINATION LEVEL DATA"

_"NQTI FICATION REQUIREMENTS RE FRIA
IN SCHOOL BUILDINGS®

“A MUCII NEZDED DISCUSSION O"‘ ASB“STOS
"MONITORING SPEZCIrICATIONS”

"TH=Z CRISIS O MI St."i'D"'-'(S'_’.’.f\..‘fD"NC oM ATRZO
ASBESTOS I=. E..T..S. PRESENTED TO S;_R‘J-C“ .
EXPLOYZES INT'L. UNION IN WASHINGTON D.C. ON

MARCH '16 1o 8L"
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Mc.f 7 198Lr -
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