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SUMMARY

A circular saw for the dust free fabrication of corrugated
asbestos cement was evaluated on the job site, February 26, 1979,
at the Johns-Manville Research Center in Denver, Colorado. This
trial was done to generate field dust counts and record workman's

, reaction and comments to the tool.

The saw was used by Mike Geyer, of Centennial Air Conditioning,
who was refinishing the cooling tower at Denver Research.
Fabrication consisted of cutting four, one foot by four foot
panels, for a rotal cutting of sixteen linear feet. All work
was done outside and personal samplers were worn by Mike Geyer
and the author with one area sample taken. The asbestos counts
taken by Stella Gaburo of J-M Health, Safety and Environmental
Department, were 0.0 £f/cc, 0.05 £/cec, and 0.0 £/cc respectively.
The samples taken were peak samples and are to be compared to
an OSHA peak standard of 10 £f/cc.

performance of the corrugated sheet saw and Nilfisk GA-73 wvacuum
was judged to be excellent by Mr. Geyer. He suggested all sites
cutting asbhestos containing materials should be equipped with

tools of this type. His belief was that the workmen acceptance
of these tools would be good.

It is recommended that a job with more severe conditions be
found and samples taken even though counts from this trial were
well within acceptable limits.

Contents: Summary only.

Reported by JA | i @A—UA’U

G. R. Bauman
Asbestos & Mineral Tech

Director, .
Mineral & Filtration Technology
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Confidential

TRIP REPORT - DAN3X STERNIT, FISKER AND NIBLSON, GER4AN TTERNIT,
ASBESTOS INFORMATION CTNTER, ASBESTOS INTERNATIONAL ASSOCIATION,
JEM3LEY ROOFING COMPANY (UX), and CAPE 2HARDS and PANELS LIMITED.

The orimary purpose of this tric by D. M. Kelleher and F. Bodycomb
was £0 gather information concerning the develooment of tocls for
the field fabrication of aspestos cement products. Information is

alsc included relating to asbestos usage and asbestos cemznt
production.

" pansk Eternit (nalborg, Denmark) -

Mr. Axel Schonnemann - Manaaing Director

Mr. K. Thiele - Yead, Denartment of Industrial
Relations

Mr. Tage Lilheolt - Manager, gales Service Departaent

Mr. Paul Hanson - Environmental Control Group

Toacl Develapment -

Most of their production is corrugated sheet, and is used
primarily as roofing for all tvpes of buildings, although some
flat and corrujated sheets are used as siding or facades, both
interior and excterior. pDansk Eternit maintain their own
facilities for making dust counts {(membrana filter method), and
all stations in their Zactorv are within thz legal TLV of 2.0 f/ec

(8 hour T#Ha). It is expected that the TLV will be lowerad o
1.0 f£/cc later this vear.

visits were made to & number of job sites, including barns,
apartments, single family homes, a hospital, brewery, aunici-al
incinerator, sports arena and commercial buildings. The =tandard
cutting tool £or asbesgtos cement is the offset heald grinder with
an abrasive disc blade, used with no dust collection, Tt 7enerates
copicus amounts of gust. The primary on-site cutting requirements
are to miter corners, wnere they overlao on & roof. This is
generally done on the ground, by cutting 4 to & sheets at a time
while still on a pallet. 1A second problem area is ©0 trim alona a
roof edge, where rcck sections of different pitch meet in a
"yalley”. This is done on the rocf, and two thicknesses 0¢ sheet
qust’Se cut simulecaneously. In addition to these situations,

entire shests nust cceassicnally be sawed and cutouts arocund
' PRODUCED
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beams, etc., must sometimes be made. Tools for asbestos cement
fabrication which we were shown are listed in Table 1l.

pansk has modified 3 magnani machines to precut (miter) corners,
and plans to have 2all their machines with this capability in 2
years. This should alleviate this specific job-site vroblem,
althouqh some mitering will probably always be necessary.
Installers in Denmark work on an incentive basis, and will not use
any tools which decrease their productivity. Soecifically, it was
stated thay would not use a ventilated tool with attached hoses on

a rocof. Proposed development work to colve svecific problems are
as follows: '

1. EBvaluate "Sawzall" and sabre saw, with various blades and at
different speeds, to produce coarse {non-airborne) dust only,
without dust collection. S3Such tools have been develoned in
Germany. If satisfactory, they could be used for working on roofs
or on the ground, for miters, edge trimning in "valleys", or
cutouts, virtually all required operations.

2. For small contractors and "do~-it-yourselfers”, a hand vowered

tool for use on the roof might be acceptable if it could cut
rapidly.

3. A circular saw is being built, with shield to be usad with a

vacuum source, which may be accentable for use on the ground bv
large contracters.

Dansk have done little tocol development work in the past 2 years,
but are concerned about the effect cf dust during installation on
their product sales. They state that their primary ovroblem with
tools is their lack of accentance by workmen in the field. The
rest solution to this problem is thought to be the develonment of
tools which operate faster and are more ccnvenient to use.

Asbestos and Asbestos Cement Production -

The following are miscellaneous opservations concerning asbestos
and asbestos cement manufacture by Danszk, made during a vlant tour

and various conversations. PRODUCED
JM - 83
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pansk EBternit has 6 magnani and 5 hatschek machines, and are
building one additional magnani, wiiich produce 200,000 to
250,000 tpy. Their oplant is immaculate, with only a slight amount

of fiber in evidence in the warehouse and at the bag opening
station.

Potentially, the most important item was that Dansk Eternit has
developed an asbestos-free sheet product containing cellulose and
a "soecial” polyprooylene, which can be made on standard maqnani
and hatschek machines. 1t was stated that this is a Danish
development and it is therefore presumed not to be the same
material being marketed by Norcemn. The material is still being
tested, and we will be advised of further details when their
patent position is eatanblished. This oroduct was carefully and

deliberately presented to us by Mr. Schonnemanr 2aS a develonment
very important to Dansk Bternit.

Mr. Schonnemann discussed J-Y4 fiber deliveries, as followsl

$6D30 - MR, is satisfactory, but filtration is ooor.

§5%X30 - Three shipments have been received this vear. The first
had poor filtration and low MR,, but the last
shipment was satisfactory.

54730 - Impact strenqgth was 0K, but filtration and MR, were
inadequate. '

He is dissatisfied with the quality frequentlv heing ogorer than
that which the "specifications® call for, and the variation in
quality from shipment tc shipment. He stressed very strongly that
he wants Mert Webb to visit their plant to learn and observe their
test methods, and to establish a close working relationship with
Jeffrey Mine personnel. At the time of our visit, an Asbestos
Corporation representative was in Aalborg observing the Dansk
Eternit test methods. The imolication is that Dansk has oroblems
with Asbestos Corporation similar to those stated to us concerning
J-M fiber. To present an image at least equal to Asbestos
Corporation, we should arrange for a visit ©o Dansk Sternit by
Mine personnel in the very near future.

Fiters warenoused by Dansk Eternit were J-M S6D30, g5K30, S4T30,
and 7719 (for ACE); ltordenham ¥-550-6D and ¥NY 470; BC4T, BC 559

Cassziar CY, #VL3, Cyprus H3H, and Cyprus 3153. Cape $S33 and 344‘$RODUCED
cmosites are used only for "Navilit:", a low density calcium L JM - 83
\
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silicate insulaticn board shipped to Communist countries. All
other Navilite oroduction is asbestos free, composed of glass
fiber, mineral wool, CELITE and lime. All Mavilite will soon be
asbestos-free, and purchases of amosite will then cease. & few
high density blocks of S$5KX30 were on wand. Their only comment was

that they prefer no tape on the packages, and water soluble glue
should be used to facilitate bag repuloing.

"Internit®, a relatively low density insulation board made from
portland cement, 8 vercent asbestos and 15 percent cellulose, has
been banned from use in Denmark due to dust created by on-site
fabrication. This is a good example of the need for dust-free
fabricating tools which will be used by workmen on the job.

One magnani is used only to make Navilite. Edge trimming is done
with a high pressure water jet. ®Dansk personnel state that a

mechanical slitter with the green, wet product gave fiber counts
of 10 f£/cc.

Two Bell-Tyne bag openers are in use. Dansk personnel are
somewhat dissatisfied with them. The bag slitting knife must bde
strenithened and the spiked roll which removes the hag does not
ralease them. Changes in its design are olanned. All bags, both
plastic and paper, are shredded in a machine built by Plastic
Processing Zquioment Companv, and used in the sheet furnish,

After the bag opener, the fiber and 23 percent water are mixed and
sent to a rod mill. Flow through the mill is continuous, and
residence time is about 6 minutes. The €iper emerges from the
mill feeling quite dry, and does not appear to be extremely oven,
The only wads are small and flat {1/4-in. maximum diameter), and
very friable. o vigorous mixing is necessary for dispersion.

The fiber is blended with cement and water in a gentle paddle
mixer before being sent to the machines.,

Cured scrap is crushed in a hammermill and fad to a ball mill with

gypsun and cement clinker in the adjacent Aalborg Portland Cement

Company (owners of Dansk EZternit) plant. All cement from the

plant is used for ashestos cement production. :

PRODLCY
JM - 83
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Fisker and Nielson=- Copenhagen

Mr. Johannson - Sngineering Devartment

This company produces the Wilfisk vacuum cleaner. Ve briefly
discussed the feasibility of building a device into their machines
which would sound an audible warning when the filter reguired
cleaning. Mr. Johannson was adament in his refusal to consider
such a change. A valve arrangement will be built into the
machines to allow the ingress of cutside air to cool the motors
when they overheat., Data were presented that showed the suction
power of the GA73 machine would be reduced 2 maximum of 4 percent
with all valves oven.

e have done very little in the comparison of wvacuum claaners, and
such an investigation may be warranted.

ashestos Institute- German Eternit (Neuss, Germany)

wr., R. W. Dorner - Managinjy Director -
Amiantus Asbestos Division S. A.

Mr. H., Schwermer -

Dr. K. Robock - Director - ashestos Institute
ne, U. Teichert - Asbestos Institute

Mr. X. Sisleben - Asbestos Institute

Mr. Ikes ~ Neuss Plant Manager

Tool Develobment

Eternit produces a wide wvariety of corrugated and flat sheet
products used for roofing and siding on manv types of buildings.
The environmental cleanup sffort of the company has "Humber 1
priority”. All company slants worldwide, whether required by law
or not, are expected to be within a 2.0 f£/cc TLV in & months. The
emphasis placed on the development of tools for the dust-free
field fabrication of asbestos cement is indicated by the fact that

Zarl Eisleben, previous manager of the Meuss plant, was
temporarily assigned the fulltime task of tool develomment. ?RODUCEB
JM-83
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The Asbestos Institute has very modern facilities for membrane
filter dust count measurements, including an automatic,
computerized counting device which they are currently "Jebugging”,
and an electron microscove.

The standard tool for cutting asbestos cement in Germany, as in
Denmark, is the offset nead abrasive disc grinder. The orimary
to0l Aevelopment effort of 4r. Eisleben has been implements with
no dust collectors which oroduce ccarse, non-airborne debris.

This results in undesirable quantities of cuttings on the floor of
the work area, but in many situations and countries this may be
acceptable. Mr. Eisleben stated however, that dust counts with
all such tools were balow 2.0 £/cc, measured as they édo over a

2 minute time span of peak activity, and not a time weighted
ayerage, Tools we were shown are described in Table 2. Thev have
done a tremendous amount of work on tool develooment, but the main

emphasis now seems to be the reintroduction of the use of the
scoring knife.

The problem of corner cutting has been undertaken in the factorv
by Eternit. 1In Austria, they cut corners before curing. The
3wiss pre-score corners S0 they may be broken of f or left intact
as desired. Tt was stated that, in practice, they all breszk off.
At Meuss, the corners are cut after curing for the 2 foot sheets
only. Eternit is introducing a system whereby the sheets are
butted with a covering can, inetead of overlapning, which
eliminates the need for corner cutzing.

It is propoged that J-4 evaluate the unshielded sahré saw, at low
speed and with coarse blade, for cutting corrugated sheet. A

Draenert clioper has been crdered and will be redesigned for use
witw 8 mm corrugated sheet.

Asbestos, and Asbesﬁos Cenment Production

Eternit has 5 factories in Germany of which Weuss is the smallest.

It has 3 Hatschek machines, and oroduces 2 maximum of 300 TPD with
150 employees.

PRopy
- 53"
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They have a large stock of asbestos, seme being stored outdoors.
ripers on hand include the following:

J-M 6D30

advocate a25 and A35
Cassiar X

Nordenham N9 450 and 470
JPT 50 and 50

Russian P5-50

They state that the Russian fiber is brought to rsermany by shio in
lcose bags, which are frequentlv broken. Bternit must then
palletize, strap and shrink wrao at thelr expense before shioping
to Neuss. It was stated that Eternit likes naper bags SO they way
be recycled. Plastic bag disposal is a oproblem.

Piber is passed through a fluffer (similar to a Vanco) at the baq
opening station, Xollerganged 45 to 50 minutes with 30 percent
water, and then goes to 2 6 foot diameter pulpver. The impeller in
the pulper is toothed, approximately 18-inches in diameter, and
similar to a Cowles mixer. It is guessed that this oulper would
have high shear action and substantially oven and probably shorten
the fiber., Cement i3 then added to the slurry in a vigorous
paddle mixer, and is fed to the machines. 1ll production is
normal cured exceot their low densitv insulation board.

mwe factory is very clean with no dusty areas in evidence.

Asbestos Information Centre- London

Mr. W. Penney - Secretary General

A general discussion was held concerning environmental problems
associated with field fabricatiocn of asbastos cement. He stated
that tne TLV, now at 2.0 f/cc, is expected to go to 1.0 £/cc in
the near future. Fabrication of eorrugatad sheet is apparentlvy
the primary problem in the field. The offset-head ("angle")

grinder is mainly used for field fabrication of this oroduct in

the UK. PRODUC
e CED
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Asbestos International association- London

Dr. R. Gaze - Chairman,
Excecutive Committee
gsir Neville Stack -
Director General

Mr. L. A. Van Rosse =
Assistant to the
Director General

A general discussion was held concerning tools for the field
fabrication of asbestos cement., They agreed to either set up a
new AIA committee to consider this problem, or assian the subiject
to an existing committee,

The primary usefulness of such action will probably be to collect
and disseninate information on the subject to various interested
parties, thus making companies aware of what has been done and
what is available in the area of fabricating tools.

Wembley Roofinj/Ceilings Limited- London

Mr. J. J. Shanahan, Director

The company has 700 emolovees and its main business is industrial
roofing, both metal and corrugated asbestos cement. piscussions
were held with Mr. Shanahan, and a visit was made to a factory
roof being installed. It was stated that 80 percent of all cuts
are made on the roof, including mitering corners and cutting along
qutters and roof edges, The angle grinder is the primary cutting
tool. Men work on an incentive basis and probably would not use a
scoring knife except for the odd small cut. B tool wroducing
coarse, non-airborne debris might be acceptable, but it is
gquestionable whether a vacuum cleaner would be usable on the roof.
Wet cutting on a roof would be totally unacceptable.

Mr. Shanahan considers the field fabrication of asbestos cement 2
threat to the continued use of the product, and is very interested
in any tools that may be developed. A roofingy association with

400 member companies is being Eormed, and could be the vehi
introducing new tools into the U.K. :work pzace. ?ﬁﬁauggn

Confidential — not for general distribution or republication
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Cape Boards and panels Limited~ London

“Mr. A. S. Crook - Manager,
Technical Services
Mr. Ken !illest - Environmental
Engineer

Cape has developed several dust controlled tools, primarily for
use with calcium silicate insulation boards. (3ee Table 3)
Wworkers' acceotance of the tools has evidently been somewhat less
than overwhelming. Cape markets an asbectos-free board, which now
constitutes aporoximately 50 percent of their sales. They give
the impression that they therefore are indifferent to whether or
not tools are used for field fabrication cf their asbestos _
containing boards. They simply offer their asbestos-free material

if there is any question of compliance with environmental
controls.

Conclusions

There is a high level of interest among thoze varties we visited
who are involved in the asbestos cement business, concerning tools
for field fabrication of the oroduct. The problem of dust
generation during oroduct installation is generally viewed as 2
threat toc the asbestos cement industry, and there was general
agresment that inter-comnany, international cooperation is
reguired to f£ind the solution.

There clearly are successful programs gnderway to develo®
asbestos-free substitutions for various board products. Efforts
to develop installation methods that are environmentally
trouble-free, while still being acceptable to the workmen in the

field, would seem a worthwhile method of keeping asbestos cement a
cost-effective building material.

VR
Reported by 7. 5'9}, 7’_@74,.’/

“F. #h. scaycoms—~
Asbestos & Mineral Tecnnology

Confidential — not for general distribution or republication




@E\ Johns-Manville Memarandurm  y11-821
Research and Development Center Page 10

Conficlential — not for general distribution or republication

TASLE 1
TOOLS OBSERVED AT DANGK ETERNIT

Xwikrip- Hand powered shear usable for thin flat sheet onlv.

Circular Saw- Equipped with an "open type" shroud, and must be
Jeed on a vacuum table. Therefore, it must be used in a shop or
central stationary location. No saws nave been sold by Dansk.

Nibbler (Danklip)- This has been evaluated by 7-Y without dust
sollection. 1t produces only coarse debris. Slinhtly awkward to
nandle, it was designed for use on corrugated sheet. 1ts main
drawback is that it can cut only one (8mm) sheet at a time, and
this apparently is the reason it is neot widely used.
Approximately 50 to &0 nwave been sold to Danish contractors.

Fad

shear- Attached to an electric drill, it makes a gmooth cut on
ZTlat sheet to 12 mm in thickness.

qibblertine- An €nglish nibbler, mounted in a "table saw" tvoe
¥rame, 1t costs about $3000. It cuts asbestos cement noorly, but

is more effective with low density insulation hoard. 1sable only
as a shop tool.

yand Clippers- Evaluated by J-U, this tool can cut flat sheet to
6 mm .thickness.

Scoring Rnife- Evaluated by J-M, it has not heen accepted by
workmen as & replacement for the power abrasive disc grinder.

vacuun Cleaner- In 1%72, Dansk evaluated 14 different vacuum

Cleaners, and concluded that the best for their purvoses was the

Swedish Pullman Model JBS503., They expressed satisfaction with

this unit, however it was noted that they directed the sxhaust air

from the vacuum out a window via a2 hose, and are activelv trying

to develop a bettsr machine "from scraten” in a cooperative,

orogram with Prima-vent A/S, a vacuum cleaner nanufacturer.; PRODUCED
JM - 83
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TABLE 2
TOOLS OBSERVED AT THE AS8ESTOS INSTITUTE

pipe Fabricating Tools

single Point Scoring Tool - (Pipe up to 500 mn) - Hand ocowered, it
clamps to the Dipe exterior.

Fein Power Hacksaw- Clamps to »ipe. Small unit cuts pime to
15-1n. diameter, larger version to 25-in. diameter. variable

speed drive allows cutting up to 350 cycles/min. Blade tooth
spacing is aporoximately 1/2-in.

Field Lathe~- Hand or power overated.

Hole Cutters-

§ingle Point Cutter- can be hand or power ocperated.
Pneumatic impact Grill cuts groove in pipe.

This produced visible,

fine, air-borne dust, and it is questionable
whether a 2.0 £/cc level is actually

attained.

Hole Saw- £lectrically vowered, it operates at
100cpm. With a gasoline engine, at 600 renm,
much dust is generated, even with the

use of a water spray on the blade.

Tooth spacing on the blade is

approximately 1-1/2-in.

pipe Saw & Lathe- A rather complex machine for use with large
3ianeter (700 co 2500 mm) pipe is being develooved. Operated by
2 motors, the machine cuts the pipe (blade at 1030 rem) from the

interior. After cutting, a lathe attachment is installed and the
pive is machined.

single Point Pipe Cutter- Usable wirh pipe from 50 to 200 m
Jiameter, tae unit can be operated sither by wand or with BRRODUCED
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electric drill attachment. The cutting area is inside a sheet
metal enclosure, The unit cuts fast, but fine dust is emitted.

Sheet Fabricating Tools

Handsaw- A keyhole type, it cuts quite rapidly.

Scoring Knife—~ Use of the tool is considered a "step backward” by
workers in thne field. New desiqns are being made to give the
appearance of a "modern" tool, and thus gain worker acceptance,
Wwith practice, the tool works very well for corner and
longitudinal cuts, but is not acceptable for cutting across

corrugated sheets. The company is trving to reintroduce the tool
in the field for widesoread use.

arace and Bit- This hand powered too]l is recommended for use in
drilling holes.

Sabre Saw- The tool has been citted with a small bracket along the
blade, which contacts the board and allows cutting along the
contours of a corrugated sheet. Jperated without dust collection,
at 1600 rpm and with a coarse blade, the debris generated
reportedly does not become airborne and gives a dust count of 0.3
£/cc. Considerable dust was obsarved, however, being blown about
by the motor coaling air. Equipped with a bed olate, and vacuum
pickup only above the plate, the tool is used for flat sheet.

Festo Saw- With a diamond blade and vacuum pickup, it is used to
cut T1at sheet. Their tests with the machine gave 1.0 £/cc, but a
J-M evaluation resulted in 4.5 f£/cc.

MaFfell- A circular saw, with vacuum attachment above the bed

plate, it must be used over a vacuum table. This is a shop tool,
usable only in a fixed location,

praenert 3hears- Designed for cutting sheet metal, it can %e used
for cutting flat sheet to 5> mm tnickness. 0Only coarse debris is
generated, and no vacuum pickup is used. J-M «w#il]l attemct EO PROBUCED
modify the tool for use on 8 nm corrugated sheet. N
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Cape Drill sShield- cternit recommnended use of this tool, as does
J=M.

Bosch Drill- Used with vacuum pickup, the tool is somewhat awkward
to use.

single Point Hole Cutter- The tool is used without dust

coLiection. It 1S difticult to use, makes a DoOOr guality cut
(rough edges), and creates considerable fine dust.

Offset Head Grinder- Equipoed with a carbide-tipped blade with a
dust collection shield nnly above the board, the tool revortedly

gave 2.0 £/cc. visually, it is gquessed that fiber counts would be
higher.

resto Orbital Sander (2 models)~ Vacuum pickup iz through holes
around the edge of the sanding head. The units, exactly as
received from the manufacturer, work verv well, but could be
improved by redirecting the motor coolingy air which blows dust

from the board into the air. The verformance oOf these tools was
impressive.

resto 3elt Sander- As received from the manufacturser, the tool has
vacaum Dickup at the back of tne pelt only. There was some
visible dust, but it worked surprisingly well,

Rockwell Sawzall- They evaluated the tool but found it gave an
unsatistactorlly rough cut.

Fein Saw- Eternit is experimenting with this tool, which is
——— S—
similar to the Sawzall.

pDanklip Nibbler- This Danish tool has been evaluated, and is

Tecommended by Eternit. They consider the guality of the cut it
makes to be poor, howaver. PROD

UCE

vacuum Cleaner- Tternit uses the "WAP Turbo", made bv -'tl?

Confidential — not for general distribution or republication

Guido
Oberdarfer Maschinen, D 7312 3ellenbery, West Germany. It has a

paner bag filter and an exnaust fileer, reportedly can be used wWet




——— v o nm——— - - [ -

3T Johns-Manville Memorandum su-ga
Research and Development Center Page 14

or dry, and pulls 300 cu m/hr air. Vacuum cleaners used with
asbestos in Germany must be approved by the government "Social
Insurance" group. Eternit has not undertaken any program to
compare vacuum cleaners. -

Confidential — not for general distribution or republication

PRODUCE
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Confidential — not for general distribution or republication

TABLE 3
TOOLS OBSERVED AT CAPE BOARDS AND PANELS, LIMITED
Circular Saw- A plastic shield, with vacuum pickup, fits over the

upper half of the blade. The saw must be used with a wooden
backing strip under the board being cut to prevent dust emission

_from the lower part of the niade. This would apoear to limit its

utility in the £ield.

Sabre Saw- A saw made bv Bosch is equivped with a dust collection
snield, only on the upper part of the unit.

prill Shield- This is an excellent dust collection shield, and is
Tecommended for use by J-M.

Orbital Sander- The dust cnllection area surrounds the wanar on
the vibrating foot. We did not see the tool in use, but based on

the results with the Tternit sanders, this tool would orobably
work well.

vacuum Cleaner- Cape prefers the BVC Limited model TH6 unit, with
suction of 240 cfm.

+:09UCED
JM - 83
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D1 Johns-Manvitte Internal Correspondence
W ', kotin, M.D. - 1-00 Date Aupust 17, 1978

From

Copics.

Subject

D. Il. Markusson - 2-18

E. M. TFenner - 1-006
J. V. Magce

ASBLESTOS CAUTION LABLLS
ASBESTOS-CEMENT PRODUCTS

] enclose a copy of a letter from J. V. Magec that
indicates that Nashua and Waukegan will label cach
full shect of asbestos-cement material shipped from
those plants.

You will note in the second paragraph of his letter
that Magee qucstions the nced fox lahcling cut pieces
and samples. My own inclination is to say that such
picces where we know that further fabrication will
not he performed by the purchaser nced not be labeled.
Conversecly, where we know or suspect that additional
fabrication will be done then the sheet should be
labelcd.

May I plecasc have your comnents.

i
4

L. M. Tenner

EME i
Encl.

PRODUCE
JH - 83 ’




|

‘.. -

T N osanm .

a . St ammie e 8 e .

haabad do o S

2/

-

A SERVICE FOR ARCHITECTS

In the developing and perfecting of their butlding

the List seventy years, an expericnce s, and a Mnowledpe of, baildang construy
gratis at the seevice of Archuteets and Ligincers who desire to nu he use of st,

At your request, 1 representative of Johns-Manvy

kld 1o comult with you m conneetion with th
product,  Among the products which w

Acousrrean Trearsernr

Perorer sconatinal conditions impaung o limitstions
wpon the Architect esther in form or Jecaratian may
he secured i new and existing Buthdmgs by the use of
Johns-Manwiite Nachknte, Sinazoustic Tile or Nashe
tile types of Acoustieal Treatment applied under the
supervision of our Acousticul Logineers,

Ricin Asnrstas Sitnares

Vations types of coal shunglea 1o cnlore, tesrutes,
whltheaml thicknesecd that wijl adapt themaelyoa to
ditlerent arclneectural trestments and acsure yw of 4

oot that 1s proo! agatnst fre and scvere weather
couditions.,

Aseiatr Sinxai e .

Lty eocting atenaloat 3 moderate rrice fintshed
wn colors and blends that are pleasing and eflective,

Asnrsros anp Rac Frir Rote Raopives

Rivlings b variwis werphte aml eotocs ot usy 23

liwshed gouls or for e under Asbuatis shungles, slate
or tule,

Asprstot axn Rac Fror Buint-Ur Roorise

A complete hine of smonth and slag surfaged bonded
toohngs,  Eee Architectural Seevice Dhullena No. 1,

TrANSITE Speers— Frat on CorruacaTin

Compoxcd af Asbestos filvres and Parcland cement
formed sumler dwdravkie preseure into monidithae
shedts o weat strenvth and oty Transte 1y

heeprool amd will resist the action ol rot, fust and
cortasIn,

FLoripenre Stone
_— TONE

This 15 4 nitural stone giartied 1n Tlotula having

unusial color amd intereating textee, Ity adaptable

to ntenaur and extetior wall tecatments as well s
g,

Coun Mastic Fuaonive

Johne-Manvilie Cald Maanc Flaoting s a compiou.
tion of whestos Obees, minera| pigments and spvcial
minecal e wlich s fuenishe § i plastic ennattency
to e tiavled oot smanth, Gem surtces This thay.
WIS prastiel whorever 4 durshle, combartadde wearp-
NG surh e at derate cont s seaited, Jeas avarable
n Red, Lrown, Tan, Green and tuck eolors,

JM Tue Fuoonina—Tyre A

A deconatng thorag ot Rreat durabuhity which i fire-
SESHtA, Waterprest, stanprood, reshent anJ ¢om-
futabie, 1t se avalibde 1y Red, My, Tan,
Ivy Greon, Olie Green, Mue, Gray and HBlah tiles
with wluwh vetous pleavng eflects nay lw secured,

¢ offer Arclutects in connectimg with this serviee

materials, Johns-Munvalle has acquired, during
cton which s pliced

ille’s Arclutectural Service Departinent will he
¢ uce ar ennsideritin of any ohins Manvalbe

are

InpusTiaL Funonsn

An asphaltic s flonniog jaeparsd te meet the
rarticular conditions ensouniezed on e w b i gl
rrajeet It sppiicd wlale hat and o Jesyned o
stand heavy trcang and ather severe conditions
found n factories, maching shops, lalarstonies, ets.

Warerrraoring axn Daver rnoarisa

FN Treatmen: bop Waretprooting == wliere the
presenge of wator inabue ta i ostatn teasire —and
Damo praohng where moistuee 1due 1 caprlinity
of absarpuion - e Jewgned- to mect the conditions
found on each mdividual peogeet.

INsutaTions rou ALy, Trurrrateone Connpt-
FlONS

—
Iln!mc Manwalle' lang expwrmence 0 the fich) of i
Atons hag el na to develop matenils to mect i)
comitons of s+ viee and all temperatunea from the
Dehest Jurngg s asees 1) the s est anls sores sepyice
bntormation on nvetals not Jewnl ! in thes Dul.
letn (No. 2 Par. A1 avalable on [NSERR

Unin ranovsn Syvaren ar Tast tarian

A dughly efficnmt sy<zem of wanlitom toe unuee-
b

Riound steam Jianbution hnes, sos, ellaneous Pres,

dugts, ete.

Stnnciural ToaupatioN

Johnahanville heulating oard, Plaster Lath and
Resfinaal are ¢ anponed ol wiwnd lres compressed
wnto boands of «hosent insalityg ¢ it combune
sath sirusturad steength, Josniatieas Lord bs weed 1
sheathang or as + hasg fig plastie gt and pauted
treatimwents Pls ter Lath 19 e 1y o plaster base,
Roofinsul 13 us | under roshay materials,

Houe Insutatioy

Jubns Manville Home Inaulstinn as forced under
pueumitic pressare between the wall stodding of
new 3id existing busldinga, thus termtng A complete
bBlanket of ethavat anslation arovand the entire buitd-
g, The il matenal s Rk Wool whach s
fBire 3nd vermin proof 3nd wili ot Jisintegtate., Ting
is the most ethoent type of bhowse insulstion,

Asnreros Duosy

Adwates Lbony e a haghly develiand electrieal 1ns)-
Litor, anpetvions to mosture an b poswsang lugh
dielectrse atreocth, It sa pratticalaely suntable fur
switch and paned boards, ete,

Curtrre for Conenere

A spvaaal grade ot dutomacenns shica of high pursty
and eatrea ineness, The od it of Joline Manwille
Celite for Canrete e atly improves the wotbabaluy,

wrmity | gencral quality o mortdr, Btucso
and concrete nunes.

PRODUCED
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FLAT TRANSITE

Manufactured 1930-date Manufacturing Plant: Nashua, NH

Met following specs: GE # DI16EL-S7
Westinghouse {{PD17112-A
U. S. Coast Guard Certificate of Appro-
val #164.009/13/0

% Asbestos 36-48 e

3 & vy OO
Labeling began 7/1/70 ﬂa' z?jéi,i
CORRUGATED TRANSITE 8
Manufactured 1940-April 1875 Manufacturing Plants: Manv , Wauke

& Nashua until approximately 1950 wh
Nashus omitted. 1In 1953 added Pitts
burg, CA. 1964 eliminated Manville.

1965 eliminated Waukegan & Nashua,

& only manufactured in Pittsburg LA

Met following specs: Navy #7YG(I)
Federal #SSB750
ASTM #22155 and C22161

*%%* Bill Diedrich at JM Sales advises me that the Corrugated TRANSITE
manufactured at Pittsburg, CA was a jaminated version available only
on the West Coast and that all other corrugated was purchased from
National Gypsum from approx. 1965-1970 and from GAF (formerly Ruber-
oid) in St. Louis from 1970 until 1975.

Labeled approx. 1970

———...--———--—-.————---———-----————_...-.-—-—-——_----.—_-_..———_—---—_—-——-———-

ACOUSTICAL PANELS

Manufactured April 1939-1/75 Manufacturing Plant: Nashua, NH

Met following specs: Federal #88-5-118

Class A - Incombustible under Federal Spec.
#s8-a~118b

——--.—.———-----------————-.-————-————..-.————----.——-————-..———--—-—-——-———-'--—

Product Performance Testing on above done by Materials Evaluation
Section of Research & Development Dept.

———

TRANSITE panels were used for both interior and extermior building.

The Product Directory gives the following characteristics: XESKX
resists vermin, will not rot or rust, noncombustible and will not
corrode it—was—ideai-fet-ii::—f&ame-barréers-&n&sa:f-actual}y
becomes' stronger and tougher with age, requiring no preservative treat-
ment and is one of the most enduring building materials ever developed.

e




Asbestos-Cement Sheet

Asbestos-cement products represent the largest market for
the world's supply of asbestos. Sheet products have found a
variety of uses in the buitding field including roofing, siding,
and bulkheads, curtain wall, cooling tower fili, industrial
insulating board, and decorative trim. They are available in
flat or corrugated sheets. The shingle and siding progducts
are usually textured and painted but they may also be integ-
rally colored. Sizes range from a small shingle, 12-inches X
24-inches to sheets 4 feet x 12 feet. Thickness of asbestos
cement sheet products usually vary frem 3/32-inches 10
3/ig-inches.

Purpose of Asbestas

The addition of asbestos to cement products imparts
flexural properties much greater than those of unreinforced
concrete. Because asbestos 18 inorgamic and inert 1t con-
tributes to the durability and fire resistance of thesa prod-
ucts. Asbestos-cement products are virtuaily unaffected by
the atmospheric environment.

Formulations

Asbestos-cement products can be curad in & short period of
time in an autoclave Of Over several weeks in a moist atmo-
sphere. For autoclave curing silica 1s used In the formula-
tion to react with the free lime formed.

Autociave Cure Normal
Asbestos —12-25% 12-25%
Cement —45-54% 75-88%
Silica —30-34% —
Manufacturing Process
WET PROCESS

The wet process which represents the major production
method for asbestos-cement sheet 15 used to produce poth
flat sheet and corrugated sheet. The asbestos fiber is usu-
ally opened dry in some version of a hammer mill or wet
{(damp) in a rod mill or Kollergang. It is mixed with the
cement {and silica) and water is added for wet mixing. The
siurry with a solids content of 5-7 percent flows into the vats
and is picked up on the screened surface of the rotating
partiatly submerged cylinder molds, As the molds emerge
from the slurry a iayer of wet asbestos-cement is left on the
screened surface. This is transferred to a felt passing over
the top of the molds and addltional water is squeezed out by
a couch roll. Usually 2 to 4 vats will be in series and succes-
sive layers of the asbestos-cemant stock are transferred to
the felt, Suction boxes are used to remove more water from
the felt and stock and transfer is made to a large ac-
cumulator roll. The width of the vats determines the width of
the shest but the diameter of the accumulator roll deter-
mines the length of the sheet. Accumulator rolls are rarely
more than 4-ft in diameter to give a 12-ft sheet. Several
layers are formed on this roll to give the required thickness.
A cut is made across the width and the sheet is manually
stripped off the rotating roli onto a transfer roll conveyor.

The sheet méi( be partially dried by passing under heaters

Johns-Manville !JTI\

AF-109A

ical

Asbestos Fiber
Techn

Bulletin

and then thraugh embassing rolls and trimming and cutting
wheels. To make small shingles and the like, dye cutling
may be used. I corrugating or repressing 1S to be done it is
at this time prior to autoclave or normal cure.

Another wet process makes use of a motd and a hydraulic
press. The same type of slurry 18 made up and discharged
\nto & motd. The bottom of the mold and sametimes the top
also will have a screen through which water can pass As
the mold is closed, water 1s squeezed out of the slurry and
through the screen. When the sheet 1s ejected from the
mold, it has the required density and is ready for the cement
guring cycle. These sheets are molded 1n thicknesses up to
1-inch and are given a final surface grind to provide a
smooth finish.

Autoclave cure is usually at 125-150 ps: saturated steam for
16 hours and normal cure is for a minimum of two weeks
under saturated moisture conditions. After drying the prod-
uct may be painted.

DRY PROCESS

The dry process is used to make some shingle type prod-
ucts. The asbestos tiber is opened in a hammer mill or
similar device and dry mixed with cement (and silica). The
dry mixture is metered onto & moving, wetted belt and
passed under perforated compression rollers to remove
much of the air. Water is sprayed on the material and it is
more fully compressed under rolis. if surface granules are
to be used they are added before this last compression. The
last operation prior to rou gh trimming and cutting to size is
to pass under an embossing roll.

After air curing for a few days nail holes are punched in the
shingles and they are cul to exact size. Final curing then
takes place. After drying paint 1s applied by spray tech-
niques.

Recommended Fiber Grades

4T30 6024
5K30 6D20
6030 $6D20
S6D30 M3

Crudy grades of fiber which are moderately fast filtering are
pest suited for use in the wet process. Group 4 and 5 fibers
are usually used in corrugated sheet while Group 5and 6
fibers are used in flat sheet. "S” treated fibers are treated
for improved drainage.

CAUTION
Contains Asbestos Fibers — Avold Creating Dust —
Breathing Asbestos Dust May Cause Senous Bodily
Harm

The physical {or chemical) praperties of Johns-Manviilg Chrysotile Asbestos Fiber repre~
sent typical average values obtained in accordance with acceptsd test methods and are
subject 1o normal manufacturing vanations They ara supphied as a technical service and
are subject to change without notica Check the Johns-Manville distnct otfice to assure

current information n -~ ..
5—» L gl
PR LY

JM - 83

Asbestos Fibgr Sales « P O Box 5108 + Denver, Colo 80217 » (303) 770-1000
Canadian Johns-Manville Co .Ltd ¢ Asbestos Fiber Owvision » P O Box 1500 « Asbestos, Quebac. Canada JIT 3N2 (819) 879-5433

AF-120 Lithcin USA
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Int [}1}11[L.;-i5913

The Occupational Safety and tealth Act in the United
States and simiiar laws in Canada and other countries
voere enacted to cnsure, so far as pussible, every worler
a safe and healthy work plave. This legislatinn 18
far-1cachiny. It covers millions ufb cmployecs and nearly
cvery cmployer.

To assist i assuring compliance with these laws, the
asbestos-cement wndustgry is disseminating information
regarding the potential hazards of exposure to alrhorne
asbestos and the means of reducing such potential hazards
through good work practices.

Good work nractrces is what this booklet is ahout. Tae
recomnendations that appear on the followling pages wore
developed through study and field testing. They are
intended as gencral gundes to achiove safe and healchiul
job site conditions when worhing with asbestos-cement
(4/C) sheet products. Since fiecld conditions will vary,
adherence to these work practices will not necessarily
guarantec compliance with national, state or local
rcgulations. Questions relating rto compliance should

be directed to appropriate regulatory agencies.

The Ashestos Information Association believes this booklet
will help cngincers superintendents, contractors, foremen
and crews to understand and explain procedures for the
/

?
T
sufe handling of A/C sheet products.

PRODUCED
JM - g3




Ashestos and flealth

. ,

LAs vou are \haro:1h1rborne ashestos fiher nhes bheen
tdentificd a» a possible health hazard. But like the
automobile, electiicity and x-rays, there are non-harmful
wavs to use potentially huarmful things.

Generally, ashestos-cement (A/C) sheet products contain
less than 405 wsbestos. The ashestos fihers are not free,
but encapsulated ov “locked-in" the cewent binder, like
reinforcing 1ods 1n concicte.  The distinction betveoen
“free™ and "hound” asbestos 1s extrewely important.  Farst
of all, it detevmines the probability of fiber releasc,
which in turn, directlyv rclates to the probability of risk.
More importantly, it explains clecarly and siaply why A/C
sheet 1s a non-harmful use of ashestos,

Experience hus shown that mininilzing expcsure to airborne
asbestos Just 1s the only cffective nethod of preventing
ashestos-roelated discases,  Durine the vse and handling

of A/C shect the only tiwe that {1bers may be released an
significant quantities from a health standpoint, is during
fabricating opcerat:uns when sulficient mechanical cnergy
is appliecd to the product to literally "tear™ the fibers
from the coment binder. Recommended word practices are the
best assurance fot controlliing arrbovne tiber gencration
and thus provide cxposure safeguards for yourself and your
cmployeces.

w
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Simnary 00 0901 Ahestas Standaad

Under the curtent OSHA standard for occnpationdl exposures
to asbestos, it is the enplover's responsihility to assure
that exposurc of empleoyees to arrborne concentrations of
ashestos fibcrs does not cxcced the following "'permissible
exposure levels'™:

a. [Licht-hour time-welghted average: Two fibers,

longer than § nmicronetcrs, per cublic centimeter.

b. Ceciling concentrations: Ten fibers, longer than
S micrometers, per cubic centimecter.

In October, 1573, OSHA proposced a revisicn to the current
standard which would reduce the eight hour time weirghted
average exposuve to 0.5 fibers per cubic centineter of air
and ceiling concentrations to 5.0 fibers per cuh1c centimeter.
OSHA spccifically excluded the constiuction industry Erom
coverage within that proposal. In their notice, OSHA

stated that a senarate standard would be nroposcd to cover
workers who handle ashestos-containing products in the
construction industry.

The work nraciices recommended i[n thia beoklat are baced o

data for hpeak Sunt coneentrationc” weprocenring shord fome
periods of maxirmum ezposure Field Fatricating oparations

involve A/C cheet cra noramlly infrequenc and cf snort

duration. Using thece recommendod work practiccs, waich

will maintain fibeyr lcvels below allowable veiling coneentrations,
it in improbable that Field perccianel woiuld bte emposci in a
typical working day to levels emeecding Tue currany O§5FA
eight~fovy time-ucightael average vapsicainle arpeaura Limtt.
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Croducts and Uperations

The following work npractices arc applicabic to [lat
and corrugated A/C speet products.,

Operations te which these work practices apply include:

Shipping, Recelvaing and flandling
Cuttiny

Drilling

lole Cuttine and Cutouts
flousekcepiny ainnd waste Disposal

Equipment uscd with these work practices 1s available
frem the sources shown in theequipment list {page 20)
or through the AJTAV/NAL

M -

83




Shippaine, tecevvine, tandtine and A-senbly

o

A/C sheet is shipped clean from the fuctory, gencrally

in pallet loads, using shipping metheods acceptable to
the produccr and the customer,

All unloadine operaticns should be carefully performed
to avoid sheet damage. Pallet loads ave normally unloaded
by fork truck. Small shipments may require manual unloading

PROpy
- UCED



(utting - llat Sheets
Crreuniar Saw
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Civculay Saw With Dust Collection Hood

Circular saws should be used only when ecuipped with

the specific dust collection hood pictured above.

Exhaust ventilation and dust collection 1s provided

by the vacuum cleaner described in the ccuipment list

(page 19 ) or by an cquivalent unit with siumilar performance
and filtration characteristics.

The combination of hood and vacuun source is highly
cffective in capturing and celtecting the particles

and [ibers genevated by the cutting operation. Saw
operating tcohnigues aie those normallv c¢mployed. No
special proccdures arce required except adjustment of the
lovweT hood secticn to suit thickness of sheet belng cut.
Hood desiun vequires the use of abrasive discs (masonry
hlades) with the wau.

PRopy
. 8%50



(ot tine - Cortraeated Sheots
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Circultar Saw With Dust Collection ilood

Circular saws should be used only when equipped with
the specific Just callection hoad protured above.
Eahaust ventitation and dust collection is provided
by the vacuum cleaner described in the equipment list

(page t& } or by an cquivalent unit with similar performance
and filtration choracteristics,

The combination of hood and vacuum source is highly
ef{fective 1n capturing and collecting the particles
and f[ibers gencrated by the cutting operation. Saw
operating techniques ave those normally emploved. The
use of ar abrasive disc should be satisfacrory for

normal cured sheet; however, 1 diamond bladeis recommended
for autoclaved shecets.

The hoeod desren depeads on o rubber "hinrers'™ Lo
the cutline one.  Tor sheots with evceptionally deep

o1 irreanlay <haped corrupations, the “finger” confliguration
mav have to be wmodificd.

~eal
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Caltiny - dlandsaw

Norcen Handtools
Handsaw.

This is a handsaw. eauipped with a carouide hlade de

s

for cutrine ashestos-ceoment sheet. Practical use of this

saw 1n bimrted by Lis olow cutting speed. 1L 1 most use ful
p

o
in opecrations where cutting is 1infrequent and of shor
duration.

Recause ol thoe slow cutting speed, saw oporation generates

coarse particics wvith few arsorne fibers. [ts use docs

not veogutie dust collection equipreat for cempliance with
prescnt cvposure limits.

PRODUYCED
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Cuttaine - tiag sheets

Sorcen Handtools
ttand Clippers

These hand elippers are desipned [or cuttina sheet matcrial
up to /4" in thickness. Practical use is limited by slow
cutting speed. It 1> most uscful in operaticns wheve
cutting 1s infrequent and of short duration.

The ¢lipper cutting action generates coarse particles with
fow aivborne fibers. Tts usc does not rcguire dust

collection equipment o1 compliance with present exposure
limits.

' ! PRODYC
UM - 83
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cuttinge - 1lat Sheets

Seole foSnap ISIRRES
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Noveem Handtools
Scoring Kntife

The svering hniyfe can be uscd with sheets up o 1/4"

i thockness.  However, 1t performs hest with sheets
1/8" and 3/16" thick. ‘1he sheet as clamped fu place
between upper and lower gulde bars on a vork table

or saw horses, and scorved repeatedly using the upper
bar as a suide for the hnife.  After scoying the sheet
1s hand snapped along the scove line. This cutting
procedure gencrates ltirtle dust and fen arrhorne fibers.
[ts use doos not reqiire dust collection cquipnent for
compliance with present exposure limits.

PRODUCED
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Dritline - Shrouded Power Drill
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Drill with Dust Collcction teod

Dritling of small holes (1/4" or lessi on vertical
surfaces, ot downward can be donc without dust collection
equipment and in compliance with present cxposure limits.

Prilling of Yareer holes, and drilling o erhead, requires
dust collection equipment on the draill in ovder to achieve
compliance. Lquipment includes a hood (tape Universal
Building Products, Ltd.) and vacuum clecaner 1o nrovide
exhaust ventilation and dust collection. Vacuum cleaner
should be unit described 1n equipaent tist {page ) or

equivalent vith similav performance and filtration
characteristics.

>

L4

Drilling techniqucs arc thosc normally ¢nployed. No
speccial procedures arc requirced.

PRODUCED
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Hola vutoing and Catonts - lac Shecets
Salbire Saw

Sabre Saw with hust Collection iloed

Sabre sauvs shotld be used onlv when equipped with the
apeci f1¢ Jdust coilection hood pictured above. Lxhaust
ventilatron and dust collection is provided by the vacuum
cleancr descrshed 1n the cquipaent list fpage 14 ) or hy

an ecquivalent unit vith sawwilar performance and filtration
characteristice.

Saw opcrating lechniques are those normaily emploved. No
special procodures darc required.
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ltole Cugtinq and (utouts - "Nibbler”

Smatd
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Norcem "Mibbler'" with U.S. Adapter (Detached)

This tool attaches to a hand power drill, and c¢uts by
breaking (nibbling) rclatively large picces from the
sheet. The "nibbler' cutting action gencrates coarse
particles with few airborne Mihers. 1ts use docs not

require dust collection cquipnment for compliance with
presont cexposure limits,

The "nibbhlea™ aa - by
up to 3/8" thickness.

wecd fo1 cuttaing A/C sheet materials

PRODUCEL
JM - 83




flole tuttaing and Cutonts - lh'lli and Rasp

A simple method of making ciitouts is to dril) small holes
around the cdye of the opening to bc cut and knocking out
the material to bc removed with a hammer. A rasp 15 used
to dress or hevel edres of the cut.
This procedure does not recunire dust cellection cgquipment
for compliance with present cxposure lumits,

PRODUCED
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Vacuuw Cleaners

Nillisk GA-73 Vacuun Cleaner

A suitable vacuum cleancr with preper performance and
filtration characteristics must be used. Requirements arc:

Vacuum:; c0 W.C.

Alrilow: 180 CTM

iltration system: Recommended by the manufacturer
for use with asbestos-containing
dusts.

The ATA/NN can provide a list of manufacturers who claim
that their unit is designed for use with asbestos dusts,

PRODUCED
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Houschoeping and haste Disposal

tiousckeeping is an ecssential part of anv =afe construction
operation. [t 1s cven more essential nhen altborne dust

crecated by the -2 of cood housckeeping has the potential
) § ! ]

£01 harm to < oplovees and others.

EQUIPMLNT: A cxternal survaces of cquipment should he
maintaincd (ree of Just accumulations that wight, ¢

dispersed, creatc asbestos fibeor concentrations ahove
permissible exposure Lrits.

WASTE DISPQOSAL:  Asbestos-cement dust chips and cuttings
from the ficld cperations Jescribhed in this booklet must he
collected in a ranner that will not contribute airborne
ashestos dust to the atmosphere. Locse ratarial shouvld
waper be o des ocuept. When vacuun cquiprent 1s available,

it should be used., Water or other dust suppressants

should be applicd in those circumstances wvhere sweeping

is unavoidable, DO NOT RLOW BASTL YATERTAL WITH COMPRESSED
ATR.

Vg visible emissions to the atmosphere nav result from
the collecction, processing, pachaging, transporting or
deposition of any ashostos-containing raterial. Wastes
must be cotlected and disposcd in accordance with the

requirements of the Jederst Dnvivonmental Protcction
Agency . ¥

#Copy of regulations avarlable from SLA/NAL

PRODUCED
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Tools for the Fabrication of A/C Sheet

Abrasive Uirsc Saw

Sabre Saw

Drilil

Vvacuunm (Cleaner

Nibbler (use with power
drill)

Handsaw

Scoring Knife

ifand Clippers

itand Rasp

8-1/4-inch Rockwell Model 368-1 or
gauivalent; use only with hood.

Rockwell Model 548 Bavanct Saw with
Carbide Blades - Rockwell Type 67
(No. 12390) or equivalent; use only
with hood.

1/4-inch Rockwell Model 7501, or
caquivalent; use with Cape Universal
Building Products Ltd. "Portable
Brill Nozzle Kit - Pat. Anp. 59390”

Nilfisk Model GA73 with:
Nilfisk 10-foot (2-inch #) hose
No. 106298
Nillisk 10-foot (2-inch #) hose
exXt. No. 1006297
Nilfisk (3) microflilters No. 613274
Nil{isk (3) iHEvA [ilters No. 115120
Nilfisk Container Vtrame No. 017101

[fose Adapter 2-in. X 1-in. X 1-in.

1-inch 11 hose - Kana Flex (150 c¢l),
or equivalent

Norcem "DanKlip™ No. 80347, usc
with drill adapter

Norcem ticlipse Saw -"[ternit Sag"”
No. SU810

Rlades Norcem "Ekstra Saghlad
No. 80811, Tvpe 5C-10

Norcem "Uternit Risse Kniv'" No. 80800
or cquivalent

Norcem “bLternit Saks' No. B0BOS

Mlany types are available in all
local arcas,

PRODUCED
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Circular Saw
brill

Sabre Saw
Hose

Scoring Knife

Vacuum Clcancr

Circular Saw Hood
Drill Hoodl

Hibbler § Adapter

fland Saw
Hand Clippers
tlosc Adapter

Lquipment supplicrs

local Supplicr

Nillisk of America
201 King Manor Drive
King of Prussia, PA 19406
or
Other vendor of suitable equinment

XYZ Co. —_— D>

Prepared by
ATA

North wmerica

Asbeostos Information Association/North America
Suite 500, Crvstal Square
1748 Jelferson NMavis tiighway

Arlington, VA
(703) 970-115

22202

t
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Subect  BUILDRING SYSTELIS DIVISTCN
MINERAL PANEL WALL PRODLUCTS
INSTALLATION DETAILS AND TRCHMNICAL DATA

attached please find the drzaft for the Yabrication and
Installation of Asbecsctos Cement sheets per vour request.

It will undoubtly requlre editing for use in ~he literature,
therefore, it is supplied in double space fonmnat.

M. F. Trosper
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FARRICATION AUD TS TALIATIOT OF ASRRSTOS CLINRIT SUETTS

INTRODUCTION

The construction Industry has experienced in recen= vears
many health and safety standards effecting vertically

all phases of the job site. In addition to the electrical
the scaffolding, the ladder and the personnel equipment

standards; has conme another standard: exposure to free

asbectos fiber.

construction and manufacturing operations which produce
significant amounts of dust are all being investigated
one at a time. Asbestos 1aden dust was one of the
first with coal dust its predicessor. In the future,

silica containing proudcts will undoubtly be ccntrolled

with some tvype of standaxrd.

It has been shown that any dust in the respirable

size range (5-50p) has detrimental effects on the human
pody and fibrous bodies in this size range lead to
infections of various lung tissues which can, with long
latent pericds, develop cancerous tissues. It should

be noted that smokind which breaks down certain

biological defense mechanisms will increase the possibility

of pulmoncesis {(lung infoction) .

PRODUCED
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Having become aware of the above situation, Industry
has developed various tocls and techniques which when
properly implemented, significantly lower employee

exposure to construction dust.

While the fabrication of many asbestos fiber reinforced

products will relecase sizable quantit
fiber, it must ke notecd that proudcts and processes

which "lock in" or bind the asbestcs fiber and

prevent it from being inhaled or ingested do not present

a health hazard. Since asbestos cement sheets, asbestos

reinforced plastics and asbestos containing £f£luids
all physically "hold" on to the fiber; handling such

materials presents no health hazard.

T+ is not the handling of asbestos containing products

which we wish to examine but rather the fabrication

guestion.

FABRICATICN OF ASBESTOCS CONTAINING PRODBUCTS

First may we consider some pasic rules and concepts
about the fabrication cf asbestos containing products:
1. Xeep visible dust at a minimun

2. Remove or abrade away the least material possible

(i.e. usage of a 1/8 in. thick dry diamond bhlade
physically reicoves one held of the material a
1/4 in. masonary blade akrades).

3. With thin sheets (3/16 ir. and less in thickness)

ries of free asbestos

PRODUCED
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score and break the panels using a 2 in. % 4 1in.
restraint (see Appendix)

4. wWitnh thin sheets certain types of nibblers are
available for sizing the sheets (see Appendix)

5, Wet fabrication has many advantages from a dust
control standgpoint kut effective removal of the
"sludge" produced must be considered.

§. Vacuum systems must be rated dvncmically rather than
statistically and after a reasonable anount of
residue has "loaded” the filter media.

7. When possible, fabrication should be performed
which results in "chips" of material rather than
dust being oroduced.

g. 1In general, all tocls must be designed that one man
can effectively work with it; that one man can
transport the unit and that the power requirements
should be no greater than 110 vAC and 30 AMP.

Wet cutting will be considered reportly as a portable

plant.

We could continue this list in greater detail but may

we consider each operation seperately as follows:

DRILLING OF ASBESTCS CEMENT SHELTS PRODUCEB

M - 83

performed on asbestos coment sheets. As such, there are

Drilling attachment heles is the most commen operation

several general concepts which can be noted:
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1. Sheets should be drilled flat with allowances
for dust collection (see below).

2. Depending on the number of holes to be drilled,
several types of drill-bits are available.

a. Carbide tipped drills -

Advantages: Long~life, durability
Disadvantages: Produce fine dust. Tip and
shonk diameters are often different.

b. High spced - split point drills.
Advantages: Produces chips at low speeds
faster penetration, accurate holes.
pisadvantages: Limited life (however field

use of a file extends 1ife).

in general, when ever possible, the use of the split -
point drills is suggested in conjunction with a drill
capable of 50-100 rpm. This combinaiton rcsults in
reduced dust levels and faster production of mroe

accurate attachment holes.

Drilling must not be performed without the use of

an acceptable vacuum system oOr a wet-fabrication system.

For vacuum protection, use of a Cape Universal drill

shroud or similar with a vacuun unit cavable of

3/4 in. to 1 in. of Hg pressure dynamically measured

at the end of a 20 £t hcse with a 5/8 sq in. orfice

at the end of the hose. Provision should also be PRODUCED

made for the vacuum removal of any residue produced JM - 83



under the sheet being fabricated. One possible solution
is the usc of a vacuum trough below the drilling systems,
proper collecticn, filtration and disposal +techniques
must be used. For decorative sheets adecuate rinse

and cleaning of the fabrication site must be allcowed

for in order that staining of the sheets does not occur.

PRODUCED
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Qperating Pawer dritls adapted with the kit dO nat reguire special
instructicns cperating precedures, The cesien of the xit aliows 1he

drill bit to te sccurately posiucned on ihg surface 10

pe drlleg (1) and & anihng iakes place e el

nozzle compresses 10 allow the drll kit to proceed {2)

The nozzle can te zczpted 10 eccemmodate the Tuks” screw

{1xing system, aavice cotainzole 17Cm Cace Universs!
8uilding Procucts Limited.
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Accastebdy detanl

/ﬂ’

Components 1  Adaptor A 1o suit:
Black and Decxer 3/8in or E/1€in chuck

-

g (I

—
7

Wolt EG 2C V/din chuck
Wolf Eg 23C S/18in chuck

Stanfey Bridges XL 328 and AX series

Jogro v aN
Q@

SprC. B8-2

R
DEUAIL 3
ool oo i

— 5

»

FarTivres! 36

el

~ N1

Z Adzptor B w0 sut
Wolf Sapgnire seres
3 LYl nogzle
4 r'ose ¢m=ce
g Jubiee wnp (2 nO)
6 Retaining stran with adheuve packing
7 Q64 dnll bt
8 Countersink attacniment
) Open enced cup: lor rorieontal suriseas {cedngs)
10 Conicat cap. ‘cr vertical suriaces iwalls)
Agsemnbily Silect adaptor 1 nor 2 10 suit drill Fit 10 neck of dril
sty Ltons gl gecure vith thre2 amn Eraws

FiL drdi nozzte 3 ro nzcx of adaptor, ensure that exhaust
oullet s at (op and ticnhten llange <crew
Cornect hose piece 4 10 exhaust oullel and secure wilh

jubliee ¢hp 5

Remove paper from adhesive backing of retaining strap and
secure hosz to cril wiin 3o

Insert hose p1ece N0 exhzust umt hose and secure with

secand junilee chip,

attachment and ftit into chuck

Tighten ¢rucx by inseriing xey througn zperture 10

Astemoie onil and countersink

nozzte.  Select cap 9 or 10 and hx to nozite using

twisting action.

Cape Universal Buillding Producte ’Lzmited, Exchange fload, Watford WD1 7EQ

Tet wWattord 33851 and 41321
A memtier ol the e ALestos groun of compantes

PRODUCED
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Cuttina of Asbestcs Cement Sheets

By frequency of jcb function, sizing of flat sheets
of asbestos cement ranks second tc drilling. !ost
jobs of A/C sheet arc desioned to minimize the number
of field cuts or the sheets are ordered presized from
the supplying factory. Hocwever, almest every Jjob
requires some cutting be done for various openings

or to finish out a horizontal run of panels. A few
jobs, rare though they are, requires for Qne reason
or another that every shcet supplied he cut in order

to complete tha application.

A job with few cuts required is usually done usiag

a silicone~carbide masonary blade installed cn a 7-1/4
in. to 8-1/4 in. circular saw. A siliccne-carbide
blade will produce a 1/4 in. wide cut inwhich tne
abraded material produced is finelv divided during
fabrication. Control of this finely divided dust is
nearly impossible if the material is allcwed to

escape the proximity of the saw. Capture of the dust
in a concentrated form is essential if low asbestos
exposures are to be acheived. High velocity = low

volume (HV/LV) capture techniques are idealy suited

to this situaticen.

PRODUCED
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HV/LV dust control increases insure immediate removal
of asbestos laden dust as 1t is produced. However,
care must be used in the design of the attachment

points of the varicus orfices on and in conjunction

with the now.

For example, as the depth of cut is changed, so is

the particulate path above and below the sheet

being fabricated.

aAs shown above, the angle with respect ot the sheet

of the primary particulate vector Pp & P'p changes

drastically for an equal diameter blade when the depth

of cut is varied. The position of Pp determines the

position of both a primary orfice and a secondary

orfice on the saw shroud. Changes in the Ps vectors

effect dust control efforts oelow the sheet. For PRODUCED
effective dust control in th2 fileld, cutting position M B 83

A with a sheet of plywoecd or low density foam acting



- (e
as a deflecrtion zi1cld nas proven desircable.  This
positien in conjuncticn with a properly designed
exhaust system designed along HV/LV principles has

been tested repeatedly below 2F/cc. TFfibers/cubic

centimeter) .

Certain saws however, arc easier adapted to exhaust

shrouds. Jor example, & vertical adjustment saw

has to contend with the above situation for vertical
adijustment while a tilt-type adjustrient saw rotates

the geometry of the exhaust shrouds. This rctation

can induce cdrastic changes in the air envelope as shown

below.

PRODUCED
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METHODS OF EHCHWERED DUST COUTROL SYSTEM

(Y - Y 3wl L?-C-IS

PORTANLE BLECTRIC ROTARY P"‘” SAVIS.

Aoy

I. Use dust contrcl svstems shown below (Spec. A-1) or

Cape Asbestos shroud kit. (Spec. A-2)

1I. Do all cutting on J-¥ design vacuum box (68) as per

Spec. No. E-l,'or cut into 1/2" plywcod.

ASBESTOS SHEET FROCUCT

ELAOE GUARD

MASONRY WHEEL
2800 TO 5800 R.EM.

Uousl FRC l

7o .me- CZ
\\h T ——

.

= pltheeer)
| —_—— :;.;'/ (_j VHCLJLJu‘t SO,\ }
[“W—Am“ julpfammmrey —'-"'—'-

"')—DUST FfoM EOTTOM SURFACE CUT
0R @)ALTERIATE CUT INTO 172" PLYWOOD SHEET

L THIS on THIS
4 r

LENGTH TO SUIT P D
1O F1.TQ 20 Ft. . m

AN ¥4

CAPEZ ASARITOS 8

"3 »
0]
X
%)
N |
=
")
=
-§

SPEC.A-2
| |
1

VASULA UNIT PRODUCED

LowW VOLUME & HIGH VELGCITY M - 83
SPEC. SERIZS G




sSreC. A1

DETAIL 3
.25
‘ -
| 3787 0.0,
PlCKUP TLE:.S \JCLDED :
L
Oy
|
ot CUUMA
? : " 1.0.VA
1 3/8"1.0. VACUUIA B
HOSE
ﬁﬁooucsn
JM - 83
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SPEC. A=l
DETAIL 4

BICRUP FCOT 26

&,
& 3aw BLADE

b
'
!
|
|
|

\

\

' 3/5"—:Y
T

-

PloKUP FOOT-VIELLED TO SHIELDING

ADDITICNAL SHIZL.DING
REQUIRED 1N FROUT G

SI0Zs OF SAW GLACE
Cy

4y L pioyuP FOOT MCUNTED
/>  T0 SWIELD-BOTTCH.OF
i FOOT FLUSH WITH BASZ

il /4" cAP=FACE OF PICHUP
i FOOT TO cnes CF 800 CLADS
B PRODUCED
JM - 83
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The saw <hroud has been taitored *4 fir the Black and Decker 94"
poriable cireular saw ana used 1N CONRIACTION Witn approved
industrigl cust axtrocuen ymits, A HsL OfF sucn units 1§ inciuced

in the ASBESTCSIS RESEARCH COUNC) L Centrol gnd Sartety
Guide No. 9 In 30411100 10 115 Us8 wiln ASTE3108 LCased maleriais
the 3w sNrouad 1$ also SUILaRIE 10r 8 waae variety or giner
matertsls.

Orcrating The material 1o be sawn should be placed on a woocen bas2

instructions  (preferaniy %7 plyweosdf consicerape cuiting s 1o 82 ccrel
SRENNINT (12 whGHE 18 N O 177 I3 Cul onil AN sz conin
adjusted 0 1hRtat Cull IArSLGh Tre matengl in MU ng R
CUL IRTD £A32 Jeara. TR RITUEN(S Qust irem i3thng selow the 00” A
caw CUt ZAG 7 3NCENIrales the Extraltion 1o (N2 shroud enctosngM CE&
the upper car Of the blade wiiere Ina dust 1S Qrawa ST VI8 - 8
tightyveight tise 10 tha exhaust unit.

If 1ho eaw 37 shrond 15 10 b used onove 194" depth of cut,
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Astasmely instrudtions SPEC. A-2

CET~IL 4 29

Components 1 Shreud
(llystrated overleaf)

2 Hose harness, comprising two hose oieces and "Y' oconnecier

5 Jubtlee chps (4 of No 1 and 1 of Nd 2)

Cismantling saw Remove bolt 4, outer clamp washer 3, saw blade ©, inner clamp masher, wing

nut 7, colt 8, quard step 9, wing nut 10, shoe i1, two retgiuming screws 12.
lever arm 13, seraws 1215 18 17 and finglly main guard 18 by carefuily
lapping free with ice iaced hemmer, Should motor LMl aisd he withdrawn,
pAsure carbon brushies are corractly re-pesitionad telore regssemoly

Reassembly with £it cavw shroud 1 1o guard 18 ana reassemuyle in s

ovarse ntger ensunng that
sheoud

ali screws 2r2 fully ticntereg, Omit iever 2em 13 and retaning tCrews 12,
Whera necessary 11 SRrcua 10 0ain SC2ess 10 SCIews 10 Liqnien screw 15
Sert sorewdrer as snown in Sravwing O Ensure that snroud 15 litied inside
Iy of smEe WNEN (e21aCINg saw olace (.onmect NCye arness 10 snrcuc.
Connect hoses 1o Y CIECE, SECUE a1l CCNNECUICNS wiln JuCIlee CIigs AN
additonst ¢up s insiucey for coupiing tne unit to (N2 Cust gxtraction nosg.

PRODUCED
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Vacuum Units and Svstems

A discussion on dust collection techniques would be
incomplete without considering the vacuum producing
unit. Many units have been examined resulting in

the following mininum specifications: TFor circular

saws (7-1/4 in. - 8-1/4 in. blade diameter).

Capability of producing 2 in. Hg (27.2 in. H,0) dynamic
pressure differential at the end of a 2 in. diameter hose

20 ft long with a 5/8 in. diameter orfice in a plug.

for drills.

Capability of producing 1 in. Hg (13.6 in. Hzo)
dynamic pressure differential at the end of a 1-1/2

in. diameter hose 20 ft long with a 1/2 in. diameter

orfice in a plug.

Of course the vacuum specifications should not

be measured without first loading the filter network
by cutting at least 12 linear ft of 1/4 in. board with
an abrasive disc or drilling 50 holes of 1/4 in.
diameter in 1/2 in. board using a carbide bit. 1In
addition, the vacuum unit should be capable of
capturing 0.5 micron particles at the £final filter.

Power requircments in excess of 110 VAC and 30 Amps

are unacceptalbe in the ficle.

PRODUCED
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331 Johns-Manville | Report fNo. E4L1-2=379
Research and Development Center | Date  March 16, 1979

Title:

FIELD EVALUATION OF CORRUGATED SHEET SAW

SUMMARY

A circular saw for the dust free fabrication of corrugated
asbestos cement was evaluated on the job site, February 26, 1979,
at the Johns-Manville Research Center in Denver, Coloradc. This
trial was done to generate field dust counts and record workman's
reaction and comments to <he tool.

The saw was used by Mike Geyer, of Centennial Air Conditioning,
who was refinishing the cooling tower at Denver Research.
Fabrication consisted of cutting four, one foot by four foot
panels, for a total cutting of sixteen linear feet. All work
was done outside and personal samplers were worn by Mike Geyer
and the author with cne area sample taken. The asbestos counts
taken by Stella Gaburo of J-M Health, Safety and Environmental
Department, were 0.0 £/cc, ©.05 £/cc, and 0.0 £/cc respectively.
The samples taken were peak samples and are to be compared to
an OSHA peak standard of 10 £/cc.

Performance of the corrugated sheet saw and Nilfisk GA-73 vacuum
was judged to be excellent by Mr, Geyer. He suggested all sites
cutting asbestos containing materials should be squipped with
tools of this type. His pelief was that the workmen acceptance
of these tools would be good.

It is recommended that a job with more severe conditions be
found and samples taken even though counts from this trial were
well within acceptable limits.

Contents: Summary only.

Reported bydééi_fihééifLLLA%L,/

G. R. Bauman
Asbestos & Mineral Teclh

. C. ib
Director,
Mineral & Filtration Tachnology

1xh PRODUCED
JM - 83



- . .
8§31 Johns-Manville Report No. 2411-1-373

Research and Development Center | Date

March 16, 1979

Title:

FIELD EVALUATION OF CORRUGATED SHEET SAN

SUMMARY

A circular saw for the dust free fabrication of corrugated
asbestos cement was evaluated on the job site, February 26, 1979,
at+ the Johns-Manville Research Center in Denver, Colorado. This

trial was done to generate field dust counts and record workman's
reaction and comments to the tool.

The saw was used by Mike Geyer, of Centennial Air Conditioning,
who was refinisning the cooling tower at Denver Research.
Fabrication consisted of cutting four, one foot by four foot
panels, for a total cutting of sixteen linear feet. All work
was done cutside and personal samplers were worn by Mike Gever
and the author with one area sample taken. The asbestos counts
taxen by Stella Gaburo of J-M Health, Safety and Environmental
Department, were 0.0 £/¢c, 0.05 £/cc, and 0.0 £/cc respectively.
The samples taken were peak samples and are to be compared to
an OSHA peak standard of 10 f/cc.

performance of the corrugated sheet saw and Nilfisk GA-73 vacuum
was judged to be excellent by Mr. Gever. He suggested all sites
cutting ashestos containing materials should be equipped with

tools of this type. His belief was that the workmen acceptance
of these tools would be good.

1t is recommended that a job with more severe conditions be
found and samples taken even though counts from tnis trial were
well within acceptable limits.

Contents: Summary only.

Reported by JA | ;I@ r@wquJ

G. R. Bauman
Asbestos & Mineral Tech

. S1ib
Director,
Mineral & Filtration rTechnology
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Conficdential — not for general distribution or repubncation

7/26/78

A.F.

D. Research Review - July 6, 1378 - At Asbestos

Dust Suppression cf Asbestos Products

Obtective - Tc develcp tec

mniques that allew for the safe

Fandling of asbestos crcducts.

Status -

Q.

General - Since cement and paper products comprise
73 percent of the dollar volume of J-# fiber sales,

work is being concentrated in these two areas.

To insure the safety of the personnel doing the work,

a "Dust Chamber" was designed and fabricated. The
chamber is 10-focot % 2.5-foot X 5.5-foot, open at the end
to allow for air flow through the unit, and attached at
the other end to the R&D Dust System. Air flow rates
can be varied and are measured by & pitot tube manometer
set-up. Cgerator entry &0 the chamber 1s accomplished
via a glove box arrangement. Dust moniters can be
placed at any desired lecation in the unat. Tests have
demonstrated that cust counts in the unit relate to

real world conditions with no exposure to the operator.

Asbestos Cement - Dust control during field fabrication of
cement products is being accomplished by:

[ 3O o

evaluation of existing tools and

the design of tocls where existing equipment does not
meet emission standards.

Hand-vewerad tecols evaluated include a saw, knife and clippers.
Dust counts with these tools were below the 2f/cc level.

Flectric-powered tcols cvaluated were a shrouded arill, =z
Norcem Mibklar, and a Festo Shrouded Saw. The vacuum service
used is a Nelfisk vacuum cleaner with an air flow of 330 <fm.
Of these tocls, only the Festo shrouded saw had dust counts in
excess of 2 f'cc. A saw uhroud was designed and fabricated

at R&D. The RsD shroud when used on a Black and Dec

saw gave dust counts of 9 £/cc. lﬁﬁODUCED
JM - 83
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confidential - not for general distrihution or reput

.

The above eauipment has been field evaluated in Utah. Composite
dust counts (e.a., not encuch naterial was being fabricated to
obtain counts on each individual riece of equirment) were well
below the two Efiber level. Cperator acceptance of the equipment
was also good. Another field evaluztion will be set-up where
each individual pirece of egquipment can be zvaluated seperately.
Acceptable results with the second evaluation would allow for
endorsement of a "Safe Work Practice Manual”.

In addition to the aforementiored, R&D is currently working on
developing tcols for cutting corrugated sheet and pipe.

Asbestos Paper and Board - Dust counts taken at J-M paper and board
manufacturing lccat:ons indlcate compliance with existing standards
Therefore, no work Ls being done in this area. Dust counts taken
during the unlcading of asbestos rocfing felt box cars show
occasional readings above 2 f/cc Dust Chamber values, indicate

that dust counts abcove the 2 fiper level are possible when paper
and board preoducts are handled (e.qg., cut and sawed). Therefore,

work on paper and baord 1is centered on the control of dust during
shigping and handling.

Tnternal additives (e.g., latex) are being evaluated as a technique
for "locking the fiber in" these products. Results indicate that
1%-3 percent latex will control the dusting of asbestos paper

25 mils or less in thickness. Thicker products, such as millboard,

were not effectively dust suppressed even at latex levels of
8 percent.

Future Work -

a.

Ashestos Cement -

1. Seccnd field trial,

5. Tools for Ccrrugated and pipe.
3. Work Practice Manual.

Paper and Board -

. Moniter roofing fzlt box cars for dust.
. Evaluate acditives.

1

2

3. Evaluate ccating of Board.
4

5

6

. Employdust tools developed for A.C.
. Plant trials.

. Field evaluation.

' PROTUCED
L JM - 83
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*00LS FU: ASRDSTOS-CEMENT ThBRICATION
OPT* ROOM {1/4-10CH FLEXBOARD)
' |
ool | Test Test fork Dust Count
Doscripeion | Conditions Suration Den [£/cc) Remarks
’ | imn) | Area  Fers. 3
! I
saemy Jr1ll i Cape Shield. 10 163 “oles 0.0 l 20.1
(1 'I=11c0) 'Nilfisk vacuum ' ,
| |
shler” Yo vacuun 40 450-2ncres | 0.0 | €0.1 Song aepris
(endlip pickur . i
3. 30847 | |
} |
| ' |
Rocsvell Circ, | J-M shield, 40 i26-nches | - | 0.9
Sz (rmasonry | Nilfisc vacuum! | '
sizte) ! | |
f : o
norswell Sebre N J=M snizld, 40 48G~1nenes 0.1 i D $Yicht debris
- ' ' . {
Saw | i1fisk vacuum !
vardgay (Sternit No vacuum S 13.3-1ngres e 9.2 foch deprls
sag we. 56310) | PLCALD
! |
s | L. o b o
Sant Cilcoers iNo vacuun i - ST0-incres 0.0 ! d.3 oy 8-aach A/C)
(frarnit Saks | pickup | ‘
No. 8060° i
. . 1z - 3 i " L 1o
Scoring Knife ! No vaguun 13 CQ72~inches | === 0.9 (1/8-inch A/C)
{E-ernmit pickup E
RiszeXnlv |
N 30800
gy 000 | ’
| o vacuum 40 600 straxes; 0.1 | 0.1 Mach debris

sidw.
@ rasp
-

G

;plckup

wWm
~
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FOR ASBLSTOS CEMENT FABRICATION

TOOLS
TEST CHAMBER (1/4-INCH FLEYBOARD)
o |
~ Tool | Test Test Work Matarial puiserized | Dust
jescriotion | Conditions [Ciraticn Done  Pulver:zed |Mat’l Ceprured | Count Remarrs
| min) iqmyy (percent b |(ffec)
e e ——— st e m— | I e —
pover Drril | NO shield, a0 40 1€3 noles 7% 13 0.9 | Visible wus
»Ja=iac?) yacuum pickub
pover Drill -, Cane shield, 40 163 ncles Ti 87 0.2 | N ninidle
(i/d=incn) Nilfisk vacuum ! | duss
[EE h \ “ < | no [ i} :_ P! 2 ‘ My . -
" ianler | NC VaCUUR a0 | 450-1ncacs (7) {7 1.0 | ‘uco depr.:
(Con¥ilp | DICR2D l
vy, B084T)
| (
- . l N e —————
l i .
Fagco C1YC ; w1th shield, 40 665-1ncres| 181 ! §7 , 4.5 | Slisht V152
saw (diamond Nilfisk vacuan | \ ! Just
0.2CC) |
} '
wmell cire  Caoe spield, 13 | 270-ancnes 248 ’ 30 1.4 Wuﬁﬁ qunt -
saw (¢lamond wood hacking, : ' l n hoird
.- ' i
biace) N11fisk vatuum | | .
s o |
Reowell cire N0 srield, no 13 ' i70-incnes| 32 | 34 21,0 | Very ducty
saw (masonry | VACULT pickup ' '
blade)
Rocuwell cire « - shield, 15 270-1nches) 338 99 0.0 | Yo visible
saw (masonry N11fisk vacuum dust
_glade)
“— :
e and/or vacuun Cleaner as @ Dercentade of toral material aplveri

£8 -
azspao

Yot neasureable.

E;Fine material captured by bag hous
ool shattered strip being

cut off
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g3onaoydd

. . . |
Tool ! Test ; Test Work Material pulverized | Dust
Description Conditions  Duraticn Done pulverized |Mat'l Captured | Count Remarks
{min) (qm) (percent) (£/ce)
|
i
Rockell No shield, nc | 13 \80-wnches | 80 | I 9.8 |Very dusty
Sabre Saw vacuum pickup i
Rockwell J-M shield, 15 136-1ncres % 51 0.6 | 5light cebr
Sabre Saw Nilfisk vacaum
|
Handsaw | No vacuum P 53.3-1ncres Sl | 5 0,3 |¥acn oepris
(Etermit Sag | pickup f | : lasoriess
. 90810) ; |
! j I
. . ] P : _ 1 - i’
uznd rasp 3 Yo vaculR LS 225 stroszsy LY 1 10 0.6 "ucn lenrc
piCKUE | ‘
yoruum S.25RE0 3§ @ DICENTaLs of cetal ratemial puiver:

i, .. N :
rine mazerisi captured oy Bag nOUST anz/or



TABLE 1.

APPENDIX

RESULTS OF NOST TESTS
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area - (0.1

exn
377 . o g,
=44 | Johns-iManviiie Repori Mo 4111050, s4
Research and Development Center Pige 1
APPENDIX I
TABLTZ 1. DUST TESTS.WITH PIPE SAW
(8 IN, - 150 PIPE}
Test Duration
(min.) FPibers/cc
Dust Chamber
Rockwell Saw - llo Jdust collecticn
(as rec'd. from mfgr.) 5 121
J.M. Shield - o Qust collection on
pive interior 13 64.9
§ J.¥M. Shield - Pire ends plugged - -
3 dust collection from
- entire pipe ilnterior 15 0.9
e
3. J.M. Shield = Baffles in pipe to
2 isolate cutting =one,
S with Just collecrticn
= oenly frem isclated
< area, 15 0.3
3
.g Open Room
=
3 J.M., Shield - Batfles in pipe to
= solatz2 cutting zone,
3
3 with dust collecticen
) only from isolated personal-0.2
§ area. 40
3
|
]
3
g
S
3
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371 Johns-Manville Fepor No. tita-1063

Research and Development Center

Page 1
A\
APPENDIX
TABLE 1
Dust Test Results
{Membrane Filter Method)

Dust Test Chamberl
1. No shield, no vacuum pickup. Cutting across corrugations. (Saw

as received from manufacturer). Cut 2.0 linear feet, 5 minutes 60.4 f£/cc
2. Shield and vacuum in use. No rubber skirts on shield. <Cutting across

corrugations. Cut 7.0 linear feet. 2.0 ffecc
3. Shield with skirts and vacuum in use. Cutting acrcss corrugations.

Cut 7.0 linear feet. 0.0 f/cc
4. Shield with skirts and vacuum in use. Cutting with corrugations.

Cut 8.0 linear feet. 0.3 f/ee

_ 5. Shield with skirts and vacuum in use., Cutting diagonal to
corrugations. Cut 8.75 linear feat. 0.6 f/ce
2

Qpen Room
1. Shield with skirts and vacuum in use, Cutting across, with and

diagonal to corrugations. Cut 45.2 linear feet.

Personal =~ <0.1 f/ce
Area - 0.0 f/ecc

1Cut 3/8-inch corrugated sheet, 15 min test duration, with common masonry blade.
2Same as tests in dust chamber, but 40 min test duration.

PRODyCE
I CED



Tools for the Fabrication of A/C

Abrasive Disc Saw

Sabre Saw

Drill

Vacuum Cleancar

Mibbler {uasr with Pockwel)
Drill) {(U'or use on shect Lo
3/8-inch thickness)

itandsaw (Tor usc where a
limited amount o©f cutting
is reguired)

Scoring Knifc (Tor use on
sheet to l/4-inch thickness)

ttand Clippaers {(Tor use on
sheet to 3/16-inch thickness)

fland Rasp (Tor limited use
only)

g§-1/4-incn Rockwell Model 368-1
(Use with J-M shroud)

Rockwell Model 548 Bayonet Saw
Carbide Blades - Rockwell Type 6T

{(No. 123¢2) (or equivalent) (Use
with J-M shroud)

1/4~-1nch Pockwell Model 7501

(Usc wit~ Cape Universal Building
Products —td. "Portable Drill
Nozzle Ki+t - Pat. App. 593907")

Nillisk > ndel GAT3 with:
Ni1l1fisk -J-foot (2-inch @) hose
No. 106298
Nilfisk l2-foot (2-inch @) hose
~wtr. No. 106297
Milfisk «23) microfilters No. 613274
Wilfisk ‘3) HEPA filters MNo. 115120
Milfisk Container Frame No., 017101

Hose Adazzer - 2=-in. ¥ l~in. X l=in
favailah>l=a from J-M)

1-inch IT hose - (Central States Ho
Company) - Kana Flex (150 el)

(or eoaui-walent)

Morcem "TankKlip" No. 80847

(Usc witr drill adapter available
from J-7)

Norcem E-lipse Saw=

"Crernit Sag" No. 80810

Blades - llorcem "Ekstra Sagblad”
Mo. B0O812, Type 56-10.

Norcem "T-ernit Risse Kniv" No. 80¢
Norcem "Tternit Saks" No. 80805

Many typ:ss are available in all loc
areas.

PRODUCED
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Suppliers

Disc and Sabre Saws, Drills

Drill Shroud

VYacuum Cleaner and

Attachments

Wibbler, Handsaw, Scoring
Knife, Hand Clippers

l-inch Hose

Disc saw shroud, sabrec saw
shroud, hos¢ adanter
(2X1%1 Y), Wibbler adapter

Rockwell International - Dealers
arc loca=eod in most local areas.

Cape Uniwersal Building Products,
Ltd.

Register Office, PO Box 165,

Exchange Road, Watford, England
Telex 2€2744

Telophor.e WATFORD 24551

N1lfisk =f America Inc.
201 Kinc Manor Drive

King of Trussia, Pennsylvania 1940
Telephore (215)-277-3900

Norcem,

3470 Sle—mestad

Csleo, llczway

Telephor.s {02)-78-03-60

Central States Hose Company

5175 St=pleton Drive

Denver, Zolorado

(Cauivalsnt material is locally
availat_e in other areas.)

At the c-esent time these items

must be crdered from Johns-Manvil)
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3% Johns-Manville | Report No. £A11-1063

Research and Development Center Date

November 9, 1978

Title:

CIRCULAR SAW FOR DRY~CUTTING CORRUGATED A/C SHEET
SUMMARY

A shield has been developed for a standard portable circular saw

(Rockwell Model 368-1), which allows corrugated asbestos-cement sheet

to be cut dry in an acceptably dust free manner. The shield, illustrated

{n the Appendix, consists of upper and lower cases which enclose the blade
and cutting zone. Each case is connected to a vacuum source (Nilfisk GA73
vacuum cleaner) by l-inch hoses. The shield works on the principle of near-
total enclosure of the cutting zone, to maximize the use of the available
vacuum to retain dust within the enclosure and thus allow its removal.

The difficulty in enclosing the cutting zone when cutting corrugated,
compared to flat sheet, is that the undulating surface presented to the
blade is constantly changing. To achieve enclosure of the cutting zone,
the "walleys" between corrugation crests must be blocked off to ninimize
air ingress, both above and below the sheet. However, the structure which
blocks the "valleys" must ba able to rise out of the depressions and over
the crests. Additionally, the saw must be easy to use, i.e., the shield
cannot "drag" on the sheet and require excessive force to operate. To
solve these problems, overlapping rubber strips were placed on each side of
the upper and lower cases. As the saw moves across the sheet, the strips
extend into the "valleys" and effectively f£111 them to exclude air from
the shield. They fold outward when a crest is encountered.

Tests using a comuon masonry blade (Table 1) in the "dust chamber' show that
with no shield or dust collection, the dust count was 6Q3.4 £/ce. With

the shield, but with no rubber skirt, the count was 2.0 f£/ce. There were
substantial visible emmissions of dust during this test, and this fiber
count is questionnably low. With the skirt, counts of 0.0 to 0.6 f/cc were
attained, illustrating the effect of the device., Tested in an open room,
the maximum fiber count was <0.1 f/cc.

It is concluded that this shield allows the cutting of corrugated asbestos-

cement sheet with a circular saw, equipped with a common masonry blade,

with fiber counts well under the 2.0 f£/ce TLV. Cutting may be done across,

with, or diagonal to the corrugations. It is believed that this device will
be particularly useful to the medium and large contractor, on jobs vhere

a substantial amount of cutting or trimming is required.

Contents: Summary, Appendix
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SAW & SHIELD FOR CORRUGATED A/C

REPORT NO E411-10€3
PAGE 2

L .
¢ 7 172

7 12 7l

A
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LOWER CASE

RUBBER STRPS —
END OF CASE .
-4

1 14

MASONRY BLADE

Og_z__ 1" HOSE TO

VACUM CLEANER

3/4° PLATE TO
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T T T e
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) (| |t
1 1/4" b ,."'.-'_‘\
T = A P
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> VACUUM CLEANER
OF CUT |
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’/ ) 1" WDE
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u'\ CASE)H\\\‘\\nT\\\X\\\\f
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APPENDIX
FIGURE 1
CIRCULAR SAW FOR CUTTING CORRUGATED A/C SHEET

V&Cuum Sovrce. — Nalélsk GA 23

o coun to! w6,
A\réfow 4 ‘Qo C‘:H

Filtretion. ? s‘l“aq&—
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FIGURE 2

CIRCULAR SAW FOR CUTTING CORRUGCATED A/C SHEET
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Title: EFFECT OF WEATHLCRING ON ASEESTOS~CEMENT PANELS

SUMMARY

Corrugated and Flat TRANSITR pancls, which had bHeen normal cured,
were removed for examination from the rool and the cast and north
walls of the Johns-Manville Nashua, New Hampshire plant after 42
to 45 years installation. COLCRL1ITH, a steam cured product, was
also removed from a vertical weathering deck with a southern
exposure after 12 years exposure in Finderne, New Jersey.

These panels were examined visually and measured for decrease in

thickness, as compared to unexposed areas protcocted by overlaps
or battens.

Results were as follows:

Decrease in Thickness

J

A

Product Location Inches Inches per Year
Corrugated TRANSITE Nashua, NH

West Roof 0.002 . 0.00005
Corrugated TRANSITE Nashua, NH

East Wall 0.014 0.00033
Flat TRANSITE Nashua, NH

North Wall 0.012 0.00027
COLORLITH Finderne, NJ

Southern

Exposure

Camco Brown 0.0025 D.00021

Surf Green 0.0017 0.00014

Visunal examination of the Corrugated and Flat TRANSITE revealed
an croded appearance with some asbestos fiber protruding from the

-surface.
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The only change noted for the CCLORLITH was some color lightening.

It is concluded tha: these acshestos-cement products are subject

to very little surface erosion, perhaps a maximum of 0,0003 inches
per year.

. Contents: Summary, Introduction, and Discussion

Reported by:

R. H. Neisel
kim

Notebook: 3572, pp. 1-11

C
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INTRODUCTION

The data presented in this report was abstracted from a confidential
Johns—-Manville Report, No. 422-INT-330, prepared March 6, 1970 by
Osborn Ayers. That report contained much additional data on other
products with no pertinence to the present question of erosion of
uncoated surface asbestos-cement procucts.

The TRANSITE panels were removed from the Nashua plant buildings
in November 1966. The buildings were 42 to 45 years old at the
time and the panels were installed when the buildings were first
erected in 1921 to 1924. In order to accumulate this data, the
selected panels were remcved and forwarded to the Johns-Manvilie
Research Center in Finderne, New Jersey where the examination

was conducteé. The panels were still structurally sound and the
remainder of the installation was still functioning as the weather
protective surface of the buildings.

/

DISCUSSION

The materials removed were as follows with the indicated observa-

(;:ions and measurements. Material which had been covered by laps
o battons wac compared ko exposed material.

Corrugated TRANSITE - West Side of No. 2 Building Roof at
Nashua Plant after 42 Years

1. A build-up of airborne material was on the surface of this
panel. The build-up was 1/8 to l/4-inch thick and was
removed before measuring. Measurement of areas protected
from the weather indicated an average thickness of 0.286
inches while thickness of the exposed area averaged 0,284
inches.

2. The thickness differential was 0.002-inch or 0.000048 inches
per year. The difference was not statistically significant.
Apparently the lcose surface covering had protected the

. surface as no visual evidence of surface erocion was found.

Corrugated TRANSITE - East Wall of No. 2 Building at Nashua
Plant after 42 Years

1. No build-up of surface material existed on this sheet.
Measurement of weather protected areas indicated an average
thickness of 0.261 inches while the exposed area averaged
0.247 inches.

C

2. The thickness differential was 0.014 inches or 0,00033 inches
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Flat TRANSITE - North Wall of No. 1 Building at Nashua Plant
after 45 Years

1. No build-up of surface material. The protected area averaged
- 0.207 inches and the exposed arca averaged 0.199 inches.

2, The thickness differential was 0.008 inches or 0.00027 inches
per year.

COLORLITH - Vertical Southerly EIxposure on Weather Rack at
Finderne, New Jerzevy aZter 12 Years

1. One sheet measured 1.2540 inches in the protected area and
1.2515 inches in the exposed area for a difference of 0.0025
inches or 0.00021 inches per year.

2, A second sheet measured 1.2640 inches in the protected area
and 1.2623 inches in the exvosed area for a difference of
0.0017 inches or 0.00014 inches per year,.
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INDUSTRIAL HYGIENE DETERMINATIONS
TRANSITE PRODUCTS - SIMULATED FIELD CUTTING

The purpose of this study was to simulate probable worker
exposures to asbestos containing dust while cutting

various Transite products and to conduct industrial hygiene
evaluations by the method used in the United States prior
to 1969, the year OSHA became effective and changed the
sampling/analytical methodology. The method used for
evaluation was the midget impinger which results in con-
centration determinations in MPPCF, or million particles
per cubic fcot. Sampling was also done by the current
OSHA approved method for asbestos determination and results
are given in F/cc, or fibers per cubic centimeter.

In the United States the Greenburg-Smith standard impinger
and its midget counterpart were the most widely used
instruments for obtaining dust samples for evaluation by
counting prior to 1963. In the impinger, air is drawn
through a nozzel and impinged against a glass plate

set perpendicular to the crifice. The plate is covered
with dust-free water or other suitable liquid, which
serves to trap and retain the dust particles after they
strike the plate. The impinger is operated by an electri-
cally driven vacuum pump. This instrumentation is generally
suitable for sampling most dusts in the 0.7 to 10 micro-
meter diameter range.

The actual apparatus used for these evaluations was the
midget impinger filled with 10 milliliters of distilled
water, aspirated at 1.0 liter per minute by a personal
sampling battery operated pump. Analysis of samples was
done by light-field microscope at 100X (magnification)
using 10X oculars and a 10X (N.A. = 0.25) flat field
achromatic objective. The microscope ocular was equipped
with a Whipple graticule which is divided into 100

ruled fields of which 25 are used in the evaluation.
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INDUSTRIAL HYGIENE DETERMINATIONS
TRANSITE PRODUCTS - SIMULATED FIELD CUTTING
PAGE 2

The concentration in MPPCF, or million particles per cubic
foot is calculated using the following formula,

Particles per Cubic Foot = Count/mmZ2 X 4 X 1000 X Vol. sample
liguid, ml.

Cubic Feet of Air Sampled

Cutting the Transite products was done with a Rockwell,
Model 368-1, 8%" builders power hand saw, Figure 1.

The saw was equiped with a Carborundum RCC Double Reinforced
Silicon Carbide Masonry Cutoff Blade, Catalog Number RCCS8A.

Two work environments were sampled, one inside a 40 foot semi-
trailer with doors open and approximately 10 feet inside the
trailer and the second outside in the ambient environment. These
two situations were chosen as those most closely representative
of field conditions. Neither of these situations utilize any
ventilation control. Both general area and personal or operator
breathing zone samples were taken in the two work environments.

Three Johns-Manville Transite products were tested in this
study.
l. Transite Fipe - 6" Pressure (Fig. 2 & 3)
2. Transite Flat Sheet - %" (Fig. 4 & 5)
3. Transite Corrugated Sheet - 3/8" (Fig. 6 & 7)

The results of the industrial hygiene determinations are found
in Table 1. Please note that the sample durations were from
10 to 15 minutes, corresponding to a peak exposure.
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INDUSTRIAL HYGIENE DETERMINATIONS

TRANSITE PRODUCTS - SIMULATED FIELD CUTTING

SAMPLED WEEK QF JULY 7, 1980

TABLE 1
FIGURE WORK SAMPLE ~ MPPCF  MPPCF F/cc  F/cc
NUMBER EBRODUCT ENVIRONMENT TYPE CONC. TLV CONC. TLV
2 TRANSITE PIPE INSIDE TRAILER | PERSONAL | 371.1 5.0 18,7 10.0
AREA 255.9 5.0 | 25.0% 10,0
3 TRANSITE PIPE OUTSIDE TRAILER| PERSONAL 6.9 5.0 5.0 10.0
AREA 13.2 5.0 5.9 10.0
4 TRANSITE FLAT SHEET INSIDE TRAILER | PERSONAL | 174.1 5.0 67.8% 10,0
AREA 220,7 5.0 62.2% 10.0
5 TRANSITE FLAT SHEET QUTSIDE TRAILER| PERSONAL 92.3 5.0 71.2 10.0
AREA 1.8 5.0 | 63.3  10.0
b TRANSITE CORRUGATED INSIDE TRAILER | PERSONAL 81.2 5.0 10.0*  10.0
SHEET
AREA 87.9 5.0 | 10.0* 0.0
1 TRANSITE CORRUGATED QUTSIDE TRAILER| PERSONAL 1.2 5.0 2.9 10.0
SHEET
AREA 8.8 5.0 17.2 10,0

* = Concentration extremely heavy, number is best estimation
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INDUSTRIAL EYGIENE DETERMINATIONS
TRANSITE PRODUCTS - SIMULATED FIELD CUTTING
PAGE 4

Major points of discussion regarding the sample results
are the following.

l. Visual observations support the high concentrations
found by the analytical methods.

2. No pattern exists as to personal and area samples,
that of one being consistently higher than the other.

3. Inside trailer results are greater than those found

outside trailer. This is to be expected due to

confinement.

All inside trailer samples exceed respective TLV's.

Majority of cutside trailer samples exceed respec-

tive TLV's.

UT o
¢ a

The above study was conducted at the Denver - Research &
Development Center by R.C. Cordova and D.R. Christensen.
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FPIGURE 2

TRANSITE PIPE
6" PRESSURE
INSIDE TRAILER
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FIGURE 3

TRANSITE PIPE
6" PRESSURE
OQUTSIDE TRAILER
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FIGURE ¢

TRANSITE FLAT SHEET
1/2"
INSIDE TRAILER
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FIGURE 5

TRANSITE FLAT SHEET
1/2"
QUTSIDE TRAILER
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TRANSITE CCORRUGATED SHEET

FIGURE 6

3/8"
INSIDE TRAILER
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FIGURE 7

TRANSITE CORRUGATED SHEET
3/8"
CUTSIDE TRAILER
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