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IKTROCUCTTON

For ceveral years, a set method for ccunting and sizing airborne*
partfculate matter, vhich has been devosited uoon membrane filters, has
been usced. The £{lters used fn this technique are 37 rm diamecer éellu-
lose ester membrane £ lters manufactured by Millinsore Corporation, (cat
no. AAWP03700). The slide mounting technique refars cnly to these fil:;rs
and will not work fcr any others. ‘ ’

The filters may be turchased oremounted in convenient field monitor
cases, and are ready for samoling. The filters are nearly 100%Z efficient
for any asbestos dust, even for fibers with diameters much smaller than th
0.8 micron (n) vore size. Sample nreparation for electron and optical
examination are both relatively simole. Slide mounts of the filters are
gemi-permanent,

The follcwing procedures and recommendations will ptod&ce'accurate
results, {f each step is performed exsctly as indicated,

FQUIPMENT TTST . .

1. Table

2. Adjustabdble chair

3. Phase contrast microscope :
4, Ribboa filament illuminator or (built-in {lluminacor)
S. FEye pjece reticla (Porton tyve)

6. Lens tissue

7. Small camels hair brush

8. Slides

9, Cover slips

10. Spatula

11. Tweezers .

12, Scalpel -

13. Wheaton Balsam bottle

LABORATORY SET-UP

Tt s {mportant to provide a suitable counting area, for the room in which
the counting §s to bz done has a great bearing upon the microscopist. It
gshould be out of the way of normal traffic, and be keot as free from dust
and smoke as possiblz2, The tables on which the microscopes are place shoul
be as free from vibrations and shocks as possible. An adjustable chair wil
do much to add to thz2 comfort of the counter.



PRELTMTNARY MTCROSCO?E SIT UP

Before any dust sfzing or counting can be done, rrover equipment must be
at hand. This section descr:bes the required eqguipment, .
The {lluminator should be small and reasonably ccmpact. Ribbon filanenc
flluminators are generally rauch easier to use. The illuminator must in-
corporate a condensing lens, so that the enlargeé image of the lamp fila-
ment may be focused in the plane of the substage condenser dianhragm.

The {lluminator must also have an iris diaphragm lccated as near as possi-
ble to the condensing lens. The iris serves as a field diaohragm and is
focused {n the nlana of the specimen.

The microscove usad must have a substage condenser fitted with an iris
diaphrazm. This fris serves as an averture diaohragm. The microscooe
should have a calibrated reticle inside the non-adjustable eyeniece.
The reticle should he small enough that all the counting field is in
(4f the flat field objective and eyenieces are used, essentially the en-
tire field will be in focus). The microscoves must be equioned with ohase
contrast accessories. Using phase contrast, even objects with almost che
same refractive fndax as the mounting media can be seen. Light waves
which travel through such a specimen are retardeé by a fraction of a wave-
length to produce a chanze in phase. The phase contrast ootical system

reveals these phase changes as light or dark contrast agaxnst the back-
ground,

focus

Thi{s procedure was written bv a user of Bausch and Lemb nhase-equioned
microscores, so that microscope set-up procedures corresnond with these.

Rowever, any good microscone with ohase contrast accessories will be
satisfactory.

For continual routine examination of f{lters, the binocular tvpe microsco:
{s much more comfortable., The use of a first surface mirror is recommend:
but not necessary.. Ry utlizing a second surface mirror, multiple images
of the jlluminator field {ris are formed which will detract froa the cris:
ness of the final image.

As mentfoned oreviously, the microscooe must contain a reticle. Any retic
such 2s the Porton or Patterson Globe and Circle, which projects a consta
counting area and his orovision for sizirg, will work. The Porton reticl
vhich we use outlinzs a rectangle that fits easily within the nericherv o
focus. The rectangle is diviced {inte two squares. The left square is
divided into six rectangles which constitutes the counting area. Above &
below the large rectangles are a series of circles in which every other c¢
doubles fn diameter. Hence,the third {s twice the diameter of the firsc:
the fourth is twice the size of the second, etc. The right half of the r
tangle contains a scale for extending the size above the number nine circ
The formule D=L V2" describes the circles sizes. The diameter D is foun
from L wiich {s the unit of lenpth, 2nd N which reoresents the number of
circle. L is detem{ned by calibracion with a stage rmicrometer. The ent



s e o et ——

-3 -

length of the rectangle §s 200 L units. By measuring the length and d{vi{d
by 200, "L" {s obtained and the circle sizes may be calculated. Whenever
microscooe §s disassembled or cleaned, the reticle calibration should be
checked. Another fact to take into consideration {s thkac changing the int
puoillary distancc of the binocular will change che calibratfon, .so the
microsconist may want to check the calibration at both extremes of adjust-
ment. The countinz area on the reticle should be keot as clean as possibl
a6 dirt on the reticle i{s in focus and may be couated.

MICROSCOP?._SZT UP AND THE PROCEDURE FOR OBTAINING KOHLER TLLUMINATION

By ut{l{zing equipment that meets the requirements just mentioned, any
counter may achieve comoarable counts after some oractice. This section
will deal with settingz the microscooe up and obtaining kohler {llumination
It 15 extremely imnortant that every steo be followed exactly as indicated.

1. Place the microscove on a flat, level surface at a height such
that the eyepieces may be observed without strain or discomfort.

2. Place a moderate dust sample uvon the stzge.

3. Place the illuminator directly i{n front of the microscope. Sizht
across the two and be sure they are aligned. For coil filameat
bulbs the {lluminator iris should be two inches from the center
the microscope mirror. For ribbon filament bulbs, the front of
the f{lter holder should be seven inches frcm the center of the
plane side of the mirror. WNever use the curved side.

* 4., Remove all diffusing fi{lters from the system and insert a neutr:
density fi{lter and a clear blue filter. Blue or green colored !
ters may be used at the discretion of the microscopist.

HOTE: _ﬁhere the microscope includes a buflet-in.{1luminator to give Xohler
illumination, the above steos will not all be necessary.

REVIEW

A. Check microscope and {lluminator alignment.
B. Check the distance between the microscope and the illuminator.
C. Be sure that you are using the flat -s{de of the mirror.
D. Make sure that there are only two filtersin the system.
5. By means of the focusing knob on the side of the substage con-
denser assembly, raise {t unt{l the upper lens nearly touches
the bottom of the sli{de. Remember that the free working distanc

of the condenser (s in tne order of 1.2 mm and that the slide it
about 1 mm thick, .
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6. Turn on the illuminator. Using the tilt controls, direct the
beam onto the center of the micrror. Then by tilting the mirro
- direct the beam usward {nto thes condenser. .

7. Close the sudstege {ris completely. Open the {lluminator irfs
all the way.

8. By means of the focusing controls on the side of the {1luminato
focus the image of the filament on the bottom of the substage i
This may be done by leaning over the microscope and cbserving ¢
substage iri{s in the microscope mirror. (Oa such model< = the
Bausch & Lomb PR-27, there is a fine focus knob at the rear of
the illuminator). 1In that case, move the condensing lens all ¢
way forward and trim the focus w{th ths fine focus knob

9. Onen the substage iris about half way,

REVIEW

A, Check the di{stance between the sl{de and condenser.

B. Be sure that the beam is striking the center >f the mfrror, and that {
is being deflected uoward into the condenser.

C. Plecse reneat steo 7.

D, Check sten 8. Tf the image 1s not in focus now, correct it. .Do nct
continue until the filzment {is correctly focused.

€, Please renpeat sten 9,

10. Put the 10X objective in olace and focus on the sarmmle. This i:
done as follows: First, looking from the side of the microscont
lower the obfective until it gets very near to the slide. Then,
by looking through the eyevieces, foens uo, Never focus down w:
coarse focus vhen looking through eyepieces.

A vord of czution: Tha objective lenses are very expensive, so be careful

to grind them through tha slide. Always focus up. Now trim the focus wict
fine focu: knob. Fccus snaroly on the sample. Secondly, close the field i
fully. Tf the condenser {s nearly in focus, you should see a bright snot ¢
1ight. By using the condenser focus knob, bring the field iris into sharo
focus. Now, both tre field iris and the objective are in focus on the samr
If there anpear to té multiple images of the field {ris, it is because of ¢
gecond surface mirrcr. Some of the light waves are reflected from the firs
surface, resulting {n sacondary images.

11. If the 1ﬁage of the field iris is not centered, re-center it

by tiltirg the mirror. If the color around the ffeld iris is
not uniform, re-check the tilting of the illuminator.



REVIFY

A. Check ard be sure you ere focused on the sample. 10X objectfves have
a relativelv long focal length and it may be possible to focus on:
(a) the ton of the cover slio. (b) the sample. (c) the bottom of the
filter. (d) the too of the slide. (e) the bottom of the slide,
(f) the too of the condenser. So be sure of the focal plane.

B. Be sure that the field {iris {s focused in the samole plane. Check thi

often when examining samples. As the samole focus changes, so does th.
condenser focus.

.

C. Re-check the centering and tilt of the {1luminator.

DETATLFED TNSTRUCTTONS FOR BAUSCH AND LOMB BINCCULAR MICPOSCOPES

1. Leave the microscooe phase ring on 0. Insert the telescove that is
suoplied with the kit fnto the right eyepiece tube. Focus on the dark
phase ring. Onen and close the substape iris to be sure that it is
centered in relzt{ion to the objective phase ring. If {t {s not in the
center, loosen the set screw on the condenser mount and oroperly set
the condenser. Then re-tighten the set screw. This should very ssldor
be nacessarv. Do rot force anything and be carsful and patient. when
you are satisfied that the condenser {s alignad, coen 1t all the way.

2. Turn the nhase wheel to 10, This shcws that the 10X phase ffng {s in
vlace. Look through the telescope arain. By using the adjustment scre
on the side of the condenser, move the rings, until they are nerfeccly
concentric. Fhen changing vhase rings, move them carefully, so as not
to knock the condenser out of aliznment.

3., Turn to the 43X objective. Carefully turn the wheel to the 43 vphase
ring. Align the two rings in the same manner as performed in steo 2.

4, Remove the telescope and revlace the eyevfeces, Again, check the conde:
ser focus., You are now ready to examine the sample at 430X, assuming
that vou are using 10X eyepieces. -

FILTER VMOUNTING

Set un Prior to Mourting

Have avaflable at hand a quality scalvel and a suvoly of No. 10 curved blade
a pair of twcezers (fine oointed are oreferred), a snatula or fire nolished
glass rod and a box of lens tissue. Slides (1" x 3" or 25 x 75 mn) with
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the date, samnle number, etc. It {s advisable to use quality number 1-1/2
cover slins. Most dry cbjectives are corrected for this thickness cover
glass., The mounting media should be kept in a Wheaton Balsam bottle. The

cdge around the 1id should be coated with stopcock grease to.keep out the
surrounding avr.

The mounting solution may now be orenared. A one to one solution by volum
of dimethy! phthalace and diethvl oxalate {s poured into the balsam bottle
Then add Q.05 gram of filter material for each milliliter of solution. T&
added filters increase the viscosity of the solution. Before using the
solution, all of the filter material must be dissolved and the solutica mu
be of uniform consistency. This may require a dzy or so with frequent sci
ring. Refrigeration may add to the shelf life of the sclution. -

Mountine Procedure

Reep in mind that cleanliness is imoortant. First, lay dowmn tu. nieces of
lens tissue; one directly in front of you and the other to the lcft or rig
for the mountinz tools. VNext, wive the scalpel, tweezers and giass rod or
spatula with the frosted end toward you. Evern precleaned slidec must be
cleancd this way. iold a cover slin by the edze: between the index fifnger
and the thumb, and clean {t in the sam2 manner ac the slide.

Place the cover slin so that one edge rests oan the unfrosted end of the
slide and the other edge rests on the lens-tissue. Be sure that the lower
surface does not come jnto contact with the lens tissue.

Using the glass rod, or dropper, dispense a small drop of the mounting med
onto the center of the slide. Replace the rod or dropper into the solutic
bottle and cover it. Using the spatula, spread the solution into a triang
shape. Uhfle the fluid is soreading, cut a wedge of corresnonding size fr
"the filter. Place {t upon the mounting media, sumple side un. Pick up th
cover slio and place it on top of the filter. Press lightly on the cover
slip to be sure the mounting medfa has made contact with it. Label the sl
before comoleting any other slide. Sometime, after an hour or so, the fil
ray not have cleared. Usually, this can be cured by pressing lightly on t
cover slio with a pencil eraser that has been wrapoed with lens tissue, 1
the filter has been used to filter liquids or is damp, it will require dry
for it will not clear unless completely dry.

Use only enough solution to clear the filter. If too much solution is use
the sample may spread and give an erroneous count per unit area. The filt
should be counted as soun as possible becausc the solution may eventually
form crystals that look like fibers and may be mistaken for part of the
sample, : :
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After a li{ttle nractice and exoerience, several samples may be mounted at
the same time with excellent results.

Remember to keen the area {n which mounting is dcne as clean as possxble
to prevent contamination of the Tilter.

HMICROSCOPZ PRECAUTTONS AND MATHTENAMCE .

Quality lens tissue is a must. The micrscopist shculd use {t for any kind
of lens cleaning. 7t should be as lint free as possible. It may be wraop:
around the blunt end of a small camels hair brusk and used to clean the ey
nieces. UNever wine the inside of the microscope Tody. If {t is necessa-y
to remove dirt from the inside of the tubes, blow it out with an asnirator
bulb. Whenever vou are using immerision oil, be sure that you wive all
surfaces that were {n contact with the ofl.

Generally, solvents should not be used when cleaning lenses. Alcohol, lik
most solvents will dissolve the lens mountinz cement, which may ruin the
lens system. Xylen: should be used sparingly to remove immers{on oil.

Use a camels hafr brush to clean first-surface mirrors and non-critical 1le
surfaces. Never wise first-surface mirrors w:th lens tissue,.

Avofd touching a lens surface with fingers as the finger prints has a ten-
dency to etch into the lens surfzace.

COUNTTNRS PROCFDURF

Place the samnle on the stage and focus on {t., Since the samnle is retain
in the ton ten fifteen microns of the f{ltcr, be sure that you are focusad
{n the proner nlane. Tne reticle in the left eycoiece is used to define
the counting area. The reticle should be calibrated prior to being used.
The total fiber count (a fiber is anyching three times as long as it is
wide) should be at least 100 fibers, or twanty fields, whichever {s less.
Tt is advisable to make as large a count aspractical to get an accurate
average. If a fiber corssed thHe limits of the counting field, only those
crossirg either or both of two adjacent s{des arc counted. For examole, a
fiber crosing the tsp or right, or possibly both sides would be counted.
The sides chosen are at the discretion of the counter, but any counter mus
alvays usa the same sides. The fibers counted are estimated as to length,
using the circles at the too of the reticle. Our oractice has been to
record all fibers seen, all fibers longer than five microns and all fibers
longer than 10 microns., Howevar, for comoarison with the ACGIH TLV (1563)
6n1y the longer than Su fibers need be counted. .
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FYFLD MONTTAD DISCUSSTON

Membrane filters may be purchased nre-loaded in piastic holders (Aerosol
Analysis Monitors). The Monitors consist of three sections. The.fiffgr
1s held betw2er the middle and hottom sections. BRetween the membrane
filter and the botton section lies 2 sunrort pad. The calibrated oump,
designed to draw a known and constant suncly of a‘r, is always connected
to the battom of the field monitor case. When many loaded casas ~re
taken into one varticular arez for samnling, a blank or control filser
(meaning a lcaded fiald monitor case) shouid be taken sut to the area,
brought haclk unusad and counted. This will determine what degree of
seneral contaminaticn is oresent on the filters. We have found that
bending the fl{eld monitor cases with cellulose bands greatly redivces the
general contamfnaticn of the filters. The bands may be purchased from
Valter H. Jelly and Comnany, Tnz. They are white, coaque, sfze 41 x 25
and come nacked {n solution S$-132. Unon removal from the solutjon, the
bands are slinned around the middle and hottom joints, or-around all
loints, deoendinz uoon whethar the samnle is going to be drawn through
the ton saction nluz hole, or the entire ton section removed for "“onen"
samnling. The latter pnrocedure is recomnended fo- asbestos dust samoling
since ft results in & more even samnle distribution over the entire ex-

. vosed filter surface.

Convenient nersonal samnling pumns, such as those distributed by Mine
fafery Annifances Ccmnany, Willson Products Division or Union Tndustrial
are excellent for short term, low rate (around 2 lpm) samoling. A

samnling numn {s conrected to a 3 foot length of non-collansable, one
quarter inch, rubber tubing with a male leur slip adanter (stock number LH/
available from Rectcen, Dickson and Comnany) inserced {into the other end.
This enables one to connect the hose directly to the czse by simply insert-
ing the adaoter intc the olug hole at the bottom of the case.

F{eld monitor cases mayv easily be re-used. The plugs and all sections
are senararad and nlaced in warm detergent water. The parts should be
scrubbed thoroughly and rinsed in tao water. Howaver, if the filters
are to receive any chemfcal analysis, the cases should also be rinsed

in di{stilled water, The cases should be allowed to dry in a clean-area

(a clean voom is preferable), to reduce contamination. The clean avrea is
equally {mnortant wten loading the filters into the cases. The filter pad
(the thicker, fibrous disc) is nlaced in the bottom section. The filter

{s nlaced directly ¢cn the nad, The middle and ton sectfons are added, the
case {s nressed tightly together, and the ton pluz is inserted. Renlacement
of the bottom nlug is not necessary. A cellulose barnd {s then nlace arcund
the case and after the band dries, the unit {s ready for samnling. Sarmole
code numbers, etc. may be.written on the band or uoon the filter case,

first making sure the markihgs can be removed wvhen and if {t {s necessary.

Additional information concerning filiters and field monitors may be obtafinec
from Millinore Corncration.



VYihen a samonle {s taken, pertinernt informatfon about the sample should be
recorded at the sammifng sita rirst, the samole number shkould be written
on the field monitor case and the samnle ticket., Next, enter a de<crxotio.
of his oncration in the 2ooronriate snace. If the samnle is a general air
samole and does not nertain to anw vartfcular emoloyee, write “general air
samole" {n the ennlo:ee's name sozce. Information about the area may be
written in the "descrintion of oneration" space. 1If you have several numns
which are identical in aovearance, but have different flcw rates, it would
be 2 good idea to assign them instrument numbers. This enables you to keer
accurate records of maintenance and calibration. Uhen {nstrument numbers
are keot {t is not necessary to enter the flow rate at the samoling sice.
Jt may he entered later from the record cards. Otheruise, enter the flew
rate at the samnling site. %nen a number of filters are taken into a
general area a control (or blank) is taken along. This should be assigaed
a number and entered in the blank number soace. [ not assign blank fil-
ters dunlfcate numbers.

Yhen the sa2moling nuno §s turned on, enter the time in the "time on" svace.
Vhile the samnle §s heing taken make notes of controls, i.e. exhaust hoads,
fans, window vent tatvoﬂ. ete. These notes should be entered {n the
“descriotion of controls'". The sample should ther sign his name or “nitfal
at the bottom of the sheet.

After sufficient time has nassed, t he samn13hg instrument should-be turned
off and the time recorded in the "time off" space. The difference betveen
"time on'" and ‘time off" should be exnressed in minutes and should ba en-
tered in the "total time'" svace. The "total air volume" may bea found by
multiplv¥ing the flow rate (exoressed liters oer minute) by the total tinme
and recorded in the aonrooriate snace.

After the samole has been taken, brought back into the lab and mounted, the
counting nrocedure is next,

The microscore must he vroperly set uo. Place the slide to be counted on
the mechanical stame. Focus on the samnle a short distance away from the
edge. Never count close to the edges of the filter because the filter will
spread a tittle and ‘ower the couat. Now, enter the date, samole number,
blank number and fie’d area on the count sheet, The.counter should initial
the Form in the "(nit{al" space. The sized fihers are entered from right
to left across the furm, first entering the >10u fibers, then the >5u fiber:
and finally, all fibers seen, called the total. After 100 fibers or 20
fields are counted and recorded, all of the vertical columns are added uo
and the totals are entered under their corresponding columns. Divide the
totals at the battom by the number of fields cnunted to determine the avera;
. numher of fibers ner sizt range per field. By using information on these
two shects the concentration in fibers per cubjc nfllilfter may be calculaty
and entcred in the "con." space on the count sheet, )
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Concentration = (Av. Fiher Cnt.) (filter area)
(fleld area) (Samoie volume) (1GGCO)

Av. Fiber Count: Averagze fiber count ner size range

Filter arca: 8SS w2 for 37 rm dia. membrane filters .
Couating area: Reticle calibrated {n mn? : .
famnle volume: total time x flow rate, exoress In liters

10CO0 : Converts liter to milliliters

Tf blanks are used, subtract the average blank cout of the same size
range ‘rom the averaze fiher count.,



ADDRESSES

Millipore Field HMonitor Cases (complete)
Cat, No, MAWP 037A

Millioore fflter (V. ?Pads)
Cat,. ilo. AAWP0O3700

Hillivore Filter Corporation

Bedford, Massachusetts 07130

Portoa Reti{cle
Cat. No, 30084

Patterson Globe & Circle Reticle
Cat, No, 30083

Fdmund Scientific Co,

701 Edscorp Butlding

Barrington, New Jersey 08007

Vheaton Balsam Bottle
Cat. Ko. 2244
Arthur H, Thomas Company
Post Offi{ce Box 779
Philadelphia, Pennsylvania 19105

Adanters, hose end for 1/4" tubing to male leur slip
Cat. Yo. LH/L

Becton, Dickinson and Company

Rutherford, New Jersey

Vhite, ovaque, cellulose bands, 41 x 25
No, 28

Walter H, Jelly & Co., Inc.

2322 Birch Street

Franklin Park, Tllinois 60131

Personal Sfamoler Mk. IT
HWillson Products Division
Reading, Pennsylvania

Monitajre Samoler
Mine Safety Apoliances Co.
Pittsburgh, Pennsylvania

Unico Télemat(c Model C-110
Unjco Fnvironmental Industries, Inc,
Fall R{ver, Massachusectts
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Through OSHA, stringent regulations are now in effect on the use of as-
bestos. The impact of these reqgulations on the drilling industry has,
until now, been a source_of concern and confusion to suppliers as well

as users. Several months ago, we at Montello determined to ascertain
how our wet processed Super Visbestos would perform, in the context of
the OSHA regulations, under the widely varying conditions found on drill-
,ing rigs. With the invaluable assistance and cooperation of several com-
panies, these on-site tests and their evaluation have now been completed.

Attached are copies of the reporté on each of four field tests, as well
as an interpretive analysis of these reports. Site selection was based
on a desire to evaluate the broadest possible range of dumping environ-
ments. During the tests a radically new granular form of Super Visbes-
tos was also evaluated. -
Certain points. are.worthy of'special.note at this time. .
R i : i
l. - All tests were performed on Montello's exclusive, wet processed
asbestos products. The data and results cannot be safely applied,

therefore, to any of the several dry ground products on the mar-
ket. 2 .

2. On all testé, Super Visbeétos consistently fell well below the
present OSHA requlations as to maximum ceiling limit and 8-hour
time weighted average. :

3. The New Granular form of Super Visbestos proved to be from 20%
to 50% cleaner than present Super Visbestos.

4, On no test did either product e*ceed even the much more strin-
gent TWA level to be imposed by OSHA, in 1976.

S. Based on these extensive tests under varied conditions, no spe-
cial breathing apparatus would be required when running either
Montello's Super Visbestos or the much cleaner New Granular
form of Super Visbestos.

We will be pleased to discuss the attached reports with any interested
parties in greater detail. Please contact our Sand Sorings office if
you have any gquestions. :

Sincerely,

(

MONTELLO, INC. / -'
{

Kenneth N. Campbeil

nontello a

P.O.

BOX 130, SAND SPRINGS, OKLAHOMA 74063 /{918)-245-6661/TWX 910-840-3007
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' The Occupanonal Safety and, Health Act (OSH

: ‘Act) n thc Umtcd States and snmxlarlawsm Canada

T “and olhcr countriés were cnacled 10 ensure cvcry,.

Inzroducuon A ) 'workcrl‘as far 'as’ possxble a safe and" healzhy

Asbcstos and Health e g :} .- workplace. This legislation is far- reachmg Itcovers -’
g ,mnlhons of emplovces and nearly evcry employer.

Summary of OSHA Asbcstos Standard Thc mformauon and guxdance m “this’ booklet |

V'have becn dcvelopcd to: [assist | in’ assuring |,

" Products and Opcrauons e .

* Recommended Work Practices - r o i L compliance “with', the L OSHA.. Act. and. the
Shipping, Rcccwmg, Handling and Storagc 5o -'Occupauonal Safety and Health Admimstration’s
‘ E ‘(OSHA) standard’ for occupauonal exposure to
- "Addition to Mud System - ........ e . 6 Sl

-~ asbestos dust (29 CFR Part 1910.1001). The use of
:good work practices is rccogmzed as a principal -
) means of reducmg health hamrds assocxated with -
- cxposure to asbeslos dust. -

orksxtc _]ObS in. manufaclunng mdustncs do not
eccssanly advancc OSHA s workc; hcalth goals n .-

pagcs were dcveloped through cxpenence study,
and ﬁeld testing. They are designed to achieve safer . -.

.,e‘,_a'nd?,morc health‘[ul,.)oh_ site-conditions | when . i
-4 “workmg’wuh asbestos mud addmv{es in the dnllmg =

o 4, @ 2!

EHES i

>
v x»..; PR

oY *-.:!\;
2

y Amenca bcheves that th1s booklct wa be hclpful for
; ‘warehouscmcn,_,cngmccrs .supcrmlcndcnts D e

October 25, 1982
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s“"'“" :I'hc ~health problems which are occumng today -
are assocxated pnmanly thh cxccsswc past occupa-
E;' uonally-rclatcd exposurc to axrborne asbcstos dust.
: ‘However, there is no evidence of any health risk to
‘the general public from current uses of asbestos in
:‘our society nor from ingestion ofasbestos ﬁbers as
“'in drinking water, bcvcragcs or-food <-:f

vrccommcndcd in. this booklct when usmg such
”products dust levels can be kept consistently below . -
f?h‘s level.- (Supphcrs of asbestos mud addmvcs
RES should bc contactcd for momtonng data)

1t should “be . emphasized” that. the’ cv:dcncc of - !:%:“'3 A Products and Operatlons

advcrsc health effects due to the.combined actions . w}g hcse work practices apply to the use of spcc:ally'
3 , of cigarette smoking and exposure to chemical and r»«‘-processed asbcstos mud addmvcs in dnllmg fluids.
_“physical agents in the workplace is well established.
Workers who handle asbestos greatly rcduce their
. health nsks by.not smokmg cxgarettes.,-

. .. g N

~»t ' - - .
e kR H W h :
“we wnll contmuc to see cases of asbcstos relatcd - a;.;...zA : thppmg, Rccewmg, andhng,: are ousmg -

.. disease for somc ycars bccausc of the ‘unfortunate . . ";:“
- lcgacy of excessive past exposurcs Currcnt medical
: ‘evidence lcads to the': cxpectanon that “workers
: exposcd o currcnt permxssxblc lcvels olj asbcstos"
4dust will not dcvclop disease .’ '

Nidper reaabuns

g Nefeete o
_.Thc. prcscnt stale of sc;cnuﬁc knowlcdgc shows -
L ,.clcarly -that®: mmlmlzmg exposute‘ to_;airborne : .
asbcstos dust rcduccs thc nsks of asbcstos relatcd ‘

Y

tlonal cxposurc to asbcstos‘gps‘t, 1tasith ith gmpl:

S
v _rcsponsnblllty to assurc that gXposure o of cmployecs
Poto axrborne conccntranons of asbcstos ﬁbcrs does -

Le e

-.not.. cxcccd thc followmg pcrmlsmblc‘cxposurc
. ‘, —' g, > i _.'1:
v SRR 0

E:ght hour : txmc-welghcd‘f average: (TWA) 7' iy

AndApes o~ reb,

;.Two ﬁbcrs 1ongcr' han, 5“rmcrornetcrs pcr
' .3. cubnc ccnumctcr. A :

iiL
'L:&
i

lnspect sacks for any damagc m'shlpr‘ﬁcnt

“or resack-i in’ sealcd sxft-proof bags.

p\r.;lv\;. MR % o _ Sem

Handlmg, Warehousmg and Storage

1

IS D s R T MNP YN

{:Be careful to avond rgugh hahdlmg of sacks. .
* Do not store sacks or pallets to excessive
' hcxght (no more than 6 fcct for sacks or3
" pallets high).- :

.

‘ Ccnlmg conccntrauons Tcn ﬁbcrs longcr than
.S mxcrometcrs per CUblC ccnumctcr (f/cc)

OSHA Instrucuon CPL 22 21A of Fcbruarv 18,
1981 states that medical examination requirements
of the asbestos standard will be required where the 7
to 8-hour TWA fiber concentration is 0.1 {/cc or

greater. -
e .4

Allow ample cl:arancc between pallets and
" be especially careful to avoid damaging

sacks when using mechanical aids such as
* forklifts and handcarts in storage area.




"proof bag ‘Alternately; a; Ivacium ‘with -a’
= high. efﬁcxency ﬁltcr canbe'used tacléant up
.spllls.‘NE\ ER'DRY SWEEP:OR’ BLOW--..
‘ASBESTOS WITH COMPRESSED AIR -

B ey NPE N qﬁ,lg..a Wi
Asbcstos-*should&bc added dlrcctly -to.the’
"cmptymg :thelgack t*a

*na e

.pm_of bags for.dist osal.n‘n
[ DA 3** ;-V(LY" '\g 52’13& o

‘J}VOID CRE TING DUST I3

Neisite: ug*"g'{’nr_} ?‘~~~L~r~§u 3wty LAY
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- Housckccpmg is2 an css,entm] part ofany safc.
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"

: _lg‘c‘ 0 good‘housekccthg ha%hc
Xt N‘.pqtcntﬁ forhggn to bm’ﬁfo ecs; and others

’Kééb work’ areas: Ylean bx”hosmg own»‘
._vacuummg* NEVERFD ﬁgSWEEPj

;@BLOWQASBES

;}?“:nd gcmove frorn' mmedlatc wo' karca fo:

flittlc or. no asbestos left i in: 1 the” mud ‘Any- i
acceptable method of storing. the’ mud for
- reuse or dlsposmg of it can. bc used il
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DRILLING SPECIALTIES CONMPANY

SAATLESVILLE. OKLAMOMA 740013

- . T

October 4, 1972

Material Safety Data - Cellex,_
Drispad?d, Diacel D and Solte:d

P=1-Sh-183-72D
Mr, W. B. Kirkland . . .
Purchasing Agent
Baroid Division
P.0. Box 1675
Houston, Texas 77001

i)ear Sir:

You have asked for material safety information on the products we
sell you. This is to advise you that our products Cellex (Regular, High
Viscosity and Technical Grade), Drispac, Diacel D and Soltex are not
hazardous as defined by the Occupational Safety and Health Act of 1970.
We will be pleased to give you any non-proprietary information on these
products if you still feel you need it. This information in your U. S.
Department of Labor Form L3B-00S-/ would just clutter your files with
non-essential informatione .

The U. S. Department of Labor's 'Instructions and Explanation of
Terms" for LSB~0CS-4 says, "The Material Safety Data Sheet (Form LSB-0CS~
4), or one essentially similar, approved by the Bureau of Labor Standards,
is required to be filled out only on materials whicn, when used without
special precautions and controls, will constitute a health hazard to
workers.' . .

We are preparing forms for you on our products Flosa¥®, Diaseal M®
and Descd®. These will be sent to you in the near future, o

Very truly yours,

TULY
F.-J.”Shell, Manager
Technical Services

309 Short Street
Telephone 918 661-54C6
FJS:dr .

ORILLING MUD ADODITIVES AND CCMENT SYSTEMS



- L | UNION
CARBIDE

(;ﬁﬁa RSBESTOS

UNION CARBIDE CORPORATION - MINING & METALS DIISION * = P.0.BOX 579 - NIAGARA FALLS, N.Y. 4302 - TEL: 718-285-33

July 13, 1972

Mr. K. Campbel i
Montello, Inc.

’" Y4
P.0. Box 130 —
Sand Springs, OK 74063 VISBESTOS
Dear Ken:

This is in response fo the letter you received from IMC, dated 6/14/72, concerning
bag labelling under OSHA regulations. The label is to read:

CAUTION
Contains Asbestos Fibers
Avoid Creating Dust
Breathing Asbestos Dust May Cause
Serious Bodily Harm

This is quoted exactly from the Federal Register so | imagine IMC just made editorial
oversights in their letter.

Our bags are now identified as containing asbestos and have the foliowing label:

T WARNING: BREATHING DUST MAY BE HARMFUL
00 NOT BREATHE DUST

I met with OSHA in Washington in early June and was advised verbally that our bag
markings were adequate to permit depletion of our existing stock, that we could adopt
the new label on subsequent bag orders. You can pass this on to IMC and we will
probably obtain a written variance from OSHA in the not-too-distant future. We are
satisfied that our bag markings will satisty OSHA requirements on an interim basis.

Best personal regards.

Very truly yours,

Jgrin L. Myers

cc: Mr. F. H. lLarrison -
Mr. J. W. Rawlings
Or. H. B. Rhodes



On June 7, 1972, stringent Federal regulations went into
effect on the commercial use of asbestos. The impact of
these regulations on the drilling industry has been a
source of concern and confusion to suppliers and users,
alike.

Because of this, we at Montello determined to ascertain
how our unique, wet-refined Super Visbestos would perform,
in the context of the OSHA requlations, under the widely
varying conditions found on drilling rigs. With the in-
valuable cooperation and assistance of several companies,
four on-site tests and their evaluation have now been com-
pleted.

Attached is a copy of an extensive report which gives a
detailed interpretation of the results from these four
tests. Site selection was based on a desire to evaluate
the broadest possible range of dumping environments.
Three different forms of our asbhestos were checked to
determine the effects of fine grinding, coarse grinding
(i.e. crushing) and granulating, on air entrained dust
levels.

We believe interested readers will find this report in-
formative. On the next page, we've recapped the more
important points which it includes. In substance, the
results lead us to believe that there is no reasonable
expectation of exceeding the limit values imposed by the
regulations, when using either Crushed Super Visbestos
or the much cleaner New Granular Super Visbestos.

We'll be glé& to answer any questions you may have. Just
drop us a line or call our Sand Springs office.

Respectfully presented,/

KNC/3id

nontello

.0. BOX 130, SAND SPRINGS, OKLAHOMA 74063 /{918)~245-6661/TWX 910-840-3007



A study covering airborne dust concentrations in drilling
fluid operations using wet-refined asbestos has been com-
pleted. The following are some of the more important
points to consider:

1.

All tests were performed using Montello's exclusive
wet processed asbestos products. The findings cannot

be safely applied to any of the several dry ground pro-
ducts on the market.

Fiber counts were highest on fine ground material
and lowest on granular material, with coarsely ground
(crushed) material falling between these two.

Crushed Super Visbestos, which has been used in the
field for several years, consistently fell well below
the OSHA regulations as to maximum ceiling limit and
8 hour, time weighted average, (TWA).

New Granular Super Visbestos, now available in the
field at no extra cost, proved to be from 20% to 50%
cleaner than Crushed Super Visbestos.

Neither form of Super Visbestos exceeded even the much
more stringent TWA level which will become effective
in 1976.

Based on this test series, Super Visbestos in either
form offers a safety margin of 5 to 1 or more, in
complying with the limits set by the regulations.
Therefore, we believe there is no reasonable expec-
tation of exceeding the legal limi%s, when using
Crushed or New Granular Super Visbestos.



AIRBORNE ASBESTOS DUST CONCENTRATIONS

in

ORILLING FLUID OPERATIONS

using

WET-REFINED ASBESTQS

This report provides a general
inteigpretation of the overall
results from four on-site
evaluations. 1Individual reports
on each are available.

H. B. Rhodes
&
E. J. Kleber

PLEASE NOTE: Most of the companies co-operating in
these tests are customers of Montello and conducted
the tests to ascertain that their use of the pro-
duct complies with standards set forth in the federal
Nccupational Safety and Health Act. Results of these
tests are made available to other companies solely
for their use in making their own evaluations of pro-
cedures to be followed in using the material. ‘o
representations are made, nor are to he implied, from
this report as to the safety of this material no mat-
ter how it is used.

UNION CARBIDE CORPORATION
Mining & Metals Division
Niagara Falls, New York

February 22, 1973 -




INTRODUCTION

A survey has been made to examine the levels of asbestos dust that may
occur when wet-refined asbestos is used as an ingredient in drilling fluids. Both
open-air and enclosed dumping operations were checked. A range of dumping rates
from 10 to 80 sacks per hour ‘vas used.

Tests were run with three types of wet-refined asbestos:

1. A fine-ground hydrophobic asbestos known commercially as
Arcovis 953. (2)

2. A coarse-ground asbestos known commercially as Super-Visbestos.

3. A new version of Super-Visbestos in the form of 1/8" granular
pellets.

[t is important to emphasize that the dust levels reported herein are
specific for the wet-refined asbestos types described and do not apply to dry-
orocessed California or Canadian asbestos.

The reporis giving the details of the dumping and sampling at four

locations and the raw data obtained are appended for reference. This report
provides a more general interpretation of the overall results.

SUMMARY AND CONCLUSIONS

The highest dust level measured during any of the ni?Y dumping operations
tested was 5.5 fibars/cc. greater than 5 micrometers in 1ength ) which is over 55%
of the allowable ceiling concentration. This level occurred during the dumping of
the fine-ground product in a small enclosed area to simulate North Slope conditions
and is not typical of routine mud operations. The more representative tests gave
results below 2 fibers/cc. which is less than 20% of allowable.

Time-weighted average values were calculated for all dumps on the basis
of one dumping period per shift and a background exposure of 0.3 fiber/cc. during
the time asbestos was not being handled. The highest value found in any of the
dumps was 0.7 fibers/cc. for North Slope conditions with 0.3-0.4 fibers/cc. typical
of normal operations. The Vatter values are less than 10% of the current allowable
value of 5 fibers/cc. and 20% of the projected value of 2 fibers/cc. in 1976.

As would be expected, the new-granular product gave much less dust, i.e.,
20-50%, than the coarse-ground Super-Visbestos.

CALCULATION PROCEDURES

The OSHA regulations permit exposure to a ceiling concentration of 10
fibers/cc. and an 8-hour time-weighted average exposure of 5§ fibers/cc. In this
work, the ceiling concentration occurred in the breathing Zone of the operator
during the dumping of the asbestos and is reported directly as measured.

(I)For convenience, in this discussion the term “fibers/cc." wili be taken to mean
the entire term, “fibers/cc. greater than S micrometers in length."

(2) Use of this product is covered by U.S. Patent Nn. 3,618,680.



The 8-hour time-weighted average fc basically a simple concept that
can be expressed as:

T.W.A. = Time-Weighted Average = s; articular sampl rticular sample was collect
8

ibers/cc. in a ime in hours over which the
e a ed

Where: 2{= Summation of samples collected over the 8-hour period.

In order to be strictly correct, it is necessary to sample over the
entire 8-hour period to define the TWA. In these tests, however, only a short
post-dump sample was obtained. Normally, at a well, an operator dumps for a
short period once a shift (or tour) and spends the remainder of the time out of
the immediate dump area. It is thus reasonable to estimate the TWA for the
operator as a combination of the ceiling concentration (measured) -exposure during
the dump and a background exposure for the remainder of the shift. The data
obtained in this work indicate a reasonable and probably conservative (high)
value for the background of 0.3 fibers/cc. This number will be used in the
calculation of 8-hour TWA values.

REVIEW OF DATA

Dust counts have been obtained at four locations; three by Union Carbidc
and one by GHNINNENENNNNENNNNS Corplete reports are appended for reference.

In this section, the data are reviewed and the technical basis for the
background level assumption just described is provided. An 8-hour time-weighted
average value is also calculated for each dump.

SR Contral Oklahoma Well Location

- In this_test, 20 sacks of regular Super-Visbestos were dumped over a
21-minute period. After a wait of about 10 minutes, 20 sacks of the New Granular
Super-Visbestos were dumped over a 26-minute period.

The fiber count data for the airborne dust samples obtained is shown
graphically in Figure 1. The fiqure gives fiber count as a function of elapsed
time.

The ceiling concentration sample taken in the breathing zone of the
operator during the dump of reqgular Super-Visbestos gave a count of 1.9 fibers.
When granular Super-Visbestos was dumped 10 minutes later, the count was down to
only 0.4 fibers. Ouring these same periods, the downwind counts were 0.51 and
0.31 fibers, respectively, while upwind values of <0.1 and 0.15 fibers were found.
The wind was a light, somewhat variable breeze so all of these values seem
reasonable and internally consistent. :

Note that the highest environmental sample found (Position 3, downwind)
was only 0.5 fiber and this occurred during the dumping of the ground Super-Visbestos.
With granular Super-Visbestos the maximum seen was 0.3 fiber or less. The assumed
value of 0.3 fiber for the background level when no asbestas is being handled thus
seems reasonable.

Note that both environmental samples (Posiions 1 and 3) were 0.3 fiber
or below during the granular Super-Visbestos dump. The assumed value of 0.3 fiber
for the background level when no asbestos is being handled thus seems reasonable.

-2-



The data in Figure 1 can be used to estimate TWA values for both types
of asbestos dumped. For the regular Super-Visbestos, consider the exposure to be
1.9 fibers for the 30-minute period covering both the dump and subsequent time
unt{l the lower reading was obtained. For the remaining 7-1/2 hours of the shift,

1t is assumed that the operator dumps no more asbestos and is exposed to a back-
ground level of 0.3 fibers.

Thus :

TWA = (1.9 fibers) (0.5 hours) + (0.3 fibers) (7.5 hours)
8 hours

™A = 3:21 - 0.4 fibers

This is only (0.4) (100)/5 = 8% of the allowable exposure level.

For the granular Super-Visbestos, consider the exposure to be 0.4

;;bers for 0.5 hour and the assumed background of 0.3 fibers for 7.5 hours.
us @

Tua = {0:4) (0:5) £ (0:3) (7:5) - 0.3 fibers

This is 6% of the allowable TWA.

Location Near Houston, Texas

The next series of tests to be examined were run at (EENNEEEENES
on September 25 and 26, 1972. These tests were intended to
simulate conditions on the North Slope. Oumping was done in a small, covered
enclosure about 10' x 11' x 9' high. Oumps were made with one side open 8' to
approximate normal conditions and with everything closed as occurs in the Arctic
during extremely cold and windy weather. Finely-ground hydrophobic asbestos
(Arcovis 953) and granular Super-Visbestos were dumped on successive days.

Finely-Ground Hydrophobic Asbestos: In the first day's test, 30 sacks
of Arcovis 953 were dumped 1n 29 minutes with the 8' door open. Dust levels
were monitored during the dump and for a 1-1/2 hour period thereafter.

Approximately 2-1/2 hours later the door was closed and 30 more sacks
of Arcovis were dumped in 36 minutes. Dust levels were again measured during the
dump and for about 1-1/2 hours thereafter. The data are shown in Figure 2 with
the airborne asbestos dust concentration in fibers/cc. greater than 5 micrometers
given as a function of elapsed time.

The exact sample point locations referred to in the figure are shown
in the appended report. They are approximately:
1. In a “dead" corner adjacent to the door.

2. Directly over the hopper. (The hopper is near the wall on the
opposite side from the door.) -

3. Breathing zone of operator during dump.
4. Over empty sacks in rear corner near hopper.

-3-



During the first dump, with the door open, the ceiling concentration
sample from the operator's breathing zone gave a level of 1.3 fibers. All of
the other samples were 0.3 fiber or less.

~ In the second dump with the room closed tightly, the breathing zone
(#3) and the sample directly over the hopper were very close at 5.5 and 5.2 fibers,
respectively. When the dump was finished, the level over the hopper (#2) then
dropped sharply to 0.5 fiber. At the same time, the level at Point 4, near the
hopper but over the empty bags was only 0.3 fiber.

In normal practice in the Arctic, the dump is made and the operator
leaves the area entirely. On this basis, it would be reasonable to use a value
of 0 fibers for the time outside of the dump in estimating the TWA exposure. In
order to keep the data directly comparable with the other locations covered in
this report, however, the value of 0.3 fiber will be used. The results in Figure
2 also corroborate that the 0.3 level for general background is probably high.

The data can be used to estimate the TWA values for both the open and
closed dumps. For the open dump, consider the exposure to be 1.3 fibers for 1/2
hour and 0.3 fiber for 7-1/2 hours.

Thus :

Tia = {1:3) (0.5) £ (0.3) (7.5) . g 4 fiper

For the closed-door dump, the values are 5.5 fibers ~2/3 hours and 0.3
fibers for the remaining 7-1/3 hours to give:

Twa « {8:5) (2/3) +(0.3) (71/3) . ¢ 7 fibers

. Granular Super-Visbestos: In the second day's test, 30 bags of
granular Super-Visbestos were dumped in 29 minutes with the door opening closed
off. Dust levels were monitored during the dump and for a 1-1/2 hour period
thereafter. The door was then opened and 30 more bags were dumped in 30 minutes.
Dust levels were again measured during the dump and for approximately 1-1/3 hours
thereafter. Sample collection points were at the same locations just described.
The data are shown in Figure 3 in the same coordinates as Figure 2 but at
different scales.

Before examining the data, it should be recalled that on the previous
day, a more dusty product, Arcovis 953, had been dumped with the building closed.
Sample Point #1 gave a reading of 1.0 fibers on a sample collected during and
after the Arcovis dump. (See Figure 2)

During the first Super-Visbestos dump shown in Figure 3, Point 1 gave
3 value of 0.8 fiber. This dropped sharply to only 0.1 fiber when the door was
opened. Also, a background sample taken over the hopper before the start of
this dump had a reading of 0.7 fiber. This suggests that the closed room at the
start of these dumps contained a level of 0.7 - 0.8 fibers as a residual from
the previous days' tests. -



During the first granular Super-Visbestos dump (room closed) the
ceiling concentration breathing zone sample, #3, showed a level of 1.8 fibers.
At the same time, the adjacent region over the hopper, Point #2, was at
essentially the same level, i.e., 1.7 fibers. When the dump was finished, the
level over the hopper (Point #2) dropped to the very low value of 0.2 fiber. At
Point #4, near the hopper but over the empty bags, the level was only 0.1 fiber
throughout the two hours. '

During the second dump, with the door open, the breathing zone (#3)
and hopper (#2) samplies were both only 0.4 fiber. The formerly “dead" area (#1)
was 0.1 fiber throughout. The hopper (#2) dropped to 0.1 fiber after the dump
was completed. The #4 position, in the corner over the bags, went up from 0.1
fiber to the still very low level of 0.3 fiber.

Recognizing the inherent inaccuracies in the dust count technique, these
data obtained and those obtained with the Arcovis present an internally consistent
picture. It appears that the hopper is generally acting as an aspirator and is
removing dust-laden air from the immediate vicinity. Its effect does not appear
to reach as far as the opposite cornmer of the room, Position #1, however. The
modest increase in Point #4 with the door open could be due to a "dead" area
developing in the corner but the data are too limited to more than speculate.

The data from Figure 3 can be used to estimate the TWA values for the
operator. For the closed-door case, the peak concentration would be 1.8 fibers
for 1/2 hour to give:

WA = (1.8) (0.5) ; {0.3) (7.5) 0.4 fiber

For the open-door dump, the values are 0.4 and 0.3, respectively, to
give: ‘

T = (0.4) (0.5) £ 0:3) (7:5) . .3 fiber

S 1o xos canhandle Well Location

The third series of tests were run at
The mud was mixed in a 25' x 7' mud house with open doors at
both ends. The hopper was adjacent to the door at one end of the house. A
diagram is available in the complete report appended.

The test consisted of a dump of 10 bags of Super-Visbestos at regularly

"spaced intervals of 6 minutes over a 60-minute period. This was followed by a

30-minute wait and then a dump of 10 bags of granular Super-Visbestos in the same
manner. During the entire period, the wind outside was blowing strongly. It was
in a direction, however, such that even though both doors were open there was no
strong draft through the building.

For these tests, samples were collected at the following points:

Position 1: Opposite corner at same end of trailer as mud hopper.
Position 2: End of trailer at opposite from the mud hopper.
Position 3: OQperator breathing zone during dumps.

-5-



The dust count results obtained a-e shown graphically in Figure 4. For
the dump of regular Super-Visbestos, the dust level in the breathing zone was
1.0 fiber. The environmental samples near the hopper and at the other end of the
trailer were considerably lower and decreased with distance from the hopper.

During the following half hour (12:15-12:45), the two environmental
samples showed a moderate increase which also continued over the ensuing one-hour
dump of the granular Super-Visbestos. In the half hour after the second dump,
however, the levels at both Position 1 and Position 2 dropped. The breathing
zone sample collected during this dump was the same as the adjacent environmental
sample at Position 1, i.e., 0.5 fiber.

This pattern suggests that the second breathing zone sample is more
representative of the general level at the hopper end of the trailer than a
direct measure of dust generation by the granular Super-Visbestos. The correct
granula; Super-Visbestos level, however, should be no more than the 0.5 fiber
measured.

As in the previous tests, the general level of environmental samples,
i.e., 0.1 - 0.3 fibers in the opposite end of the trailer, and 0.3 - 0.5 fibers
directly adjacent to the dumping area, continue to support the validity of the
value of 0.3 fiber as the background exposure level for the time period when
asbestos is not being handled.

Reqular Super-Visbestos :

Tia = {:08) (1) £ (0:3) (7). g4 fiver

Granular Super-Visbestos:

Tia = 40:80. (10 £ (0.3) (7) . ¢ Fiber

" (R scuth Louisiana Well Location
The last data to be considered were obtained by (NG

This was an open-air dump wherein 21 bags of granular Super-
Visbestos were dumped in 15 minutes and 5 minutes were spent in cleanup and
disposal of the bags. A slight wind was blowing towards the worker. Two samples
were collected simultaneously in the breathing zone of the worker during the dump. (1)
One sample was collected at the same time in the breathing zone of an observer
standing about 3' upwind., Results are shown in the table below.

SAMPLE TIME FLOW RATE TOTAL VOLUME  ASBESTOS CONC.

NC. LOCATION MINUTES LITERS/MIN LITERS FIBERS/CC.
1 At breathing zone of

worker. - 22.0 1.5 33.0 1.4
2 At breathing zone of

worker. 21.3 2.9 61.8 Q.6
3 At breathing zone of —

the observer. - 20.3 4.3 87.3 0.0

-6-

(1) During the dump, as well as during cleanup and associated operations.



The Zata from the two breathing zone samples, although somewhat
different, are in reasonable agreement for this kind of dust sampling and
counting. The levels found are also in the same general range as the results
obtained at the other three locations., The zero level found for the observer
also supports the assumption of the 0.3 fiber value for TWA calculations. Thus:

v = (1:4) (0.33) : (0.3) (7.67) . ¢ 35

or using the 0.6 fiber reading

DISCUSSION OF RESULTS

The data from the various tests have been assembled in Table I arranged
approximately in the order of increasing dumping rate. Both ceiling concentration
and estimated time-weighted-average values are included. The data are shown
graphfcally as a function of dumping rate in Figures 5 and 6.

Ceiling Concentration

. Figure 5 gives the ceiling concentration results. The highest value
observed was 5.5 fibers that occurred when the fine-ground material was dumped

in a small enclosed area. Even this level, however, is only 55% of that allowable
in the OSHA regulations. A1l of the other data regardless of asbestos-type
dumping rate or type of enclosure are below 2 fibers.

Certain of the data were paired, as shown by the connecting arrows, to
test the effect of a single variable. The two pairs of points connected by the
solid arrows are a direct comparison between coarse-ground (regular) and granular
Super=-Visbestos. As would be expected, the granular form gives half as much
dust or less. The other points for granular dumps in open air at higher dump
{ateﬁ (open squares) bear out that the granular product form gives very low-dust

evels.

The two sets of points connected by the dashed arrows compare open and
enclosed dumping. Again, as is reasonable, the levels were approximately four
times as great for the confined areas.

Estimate Time-Weighted Averages

Figure 6 gives the estimated TWA values for the various dumps. As noted
previously, these were calculated on the basis of the observed ceiling concentration
during the dump and an assumed background of 0.3 fiber over the remainder of the shift

The highest value found was only 0.7 fiber with all of the rest of the
results in the 0.3 - 0.4 range. These numbers are approximately 8% of the present
allowable level of 5 fibers and only 20% of the 1976 level of 2 fibers.

-
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ASBESTOS FIBER COUNTS OF AIRBORNE SAMPLES COLLECTED
@ Central dklahona Well Location

September 27, 1972 .

COURSE GROUND (REGULAR) AND GRANULAR SUPER-VISBESTOS
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ASBESTOS FIBER COUNTS OF AIRBORME SAMPLES COLLECTED
@ Location Near Houston, Texas

September 25, 1972

FINE GROUND HYDROPHOBIC ASBESTOS (ARCOVIS 953)
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ASBESTOS FIBER COUNTS OF AIRBORMNE SAYPLES COLLECTED
@) Location Near Houston, Texas
Septesder 26, 1972

GRANULAR SUPER-VISBESTOS
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ASBESTOS FIBER COUNTS OF AIRBORNE SAMPLES COLLECTED

@ Texas Panhandle Well Location

L )
September 28, 1972

COARSE GROUND (REGULAR) AND GRANULAR SUPER-VISBESTOS
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Ceiling Conceniralion

ASBESTOS DUST CEILING CONCENTRATIONS
ORILLING MUD OPERATIONS

10

ALLOWABLE LEVEL - OSHA REGULATIONS

Key To Numbered Points:
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Fine Ground; Door Open
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Granular; Door Open
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ASBESTOS DUST

ESTIMATED TIME-WEIGHTED AVERAGE CONCENTRATIONS
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Montello

6108 EAST 32ND PLACE
TULSA, OKLAHOMA 74135
(918) 665-1170 7/ TWX 910-845-2396

March 29, 1979

Mr. W. B. Kirkland \
Baroid Petroleum Services Div. /
NL Industries, Inc. ) /. A1)
P. 0. Box 1675 / n[~-/)t,¢,f/.
Houston, Texas 77001 / Le - e -

Dear Mr. Kirkland: ( far At

We have received an updated report from Union Carbide on the proposed
DOT asbestos regulations. <Copies of relevant information are enclosed
for your use.

Union Carbide will be keeping us informed as the issue develops, and of
course we'll be doing the same with you.

Best persongl regards,

MONTELLO,/ INC.

0/&/(( T
enneth N. Campbell

KNC:kb -

Enclosure
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UNION CARBIDE CORPORATION . METALSDIVISION . P.0.BOXS79 - NIAGARA FALLS, N.Y.14302 . TEL: 7162783376
March 7, 1979

Mr. K. N. Campbell
Montello, Inc.

6106 East 32nd Place
Tulsa, OK 74135

Dear Ken:

Enclosed is a copy of our petition to DOT concerning Docket No. HM-160.

Apparently, the DOT has become aware that the “entire asbestos industry” is
not comfortable with dust and sift proof (not knowing what it means) and plan
to make some concessions. We expect some decision by the DOT before March 31,
1979, that will probably include a waiver of the dust and sift proof require-
ment for a period long enough for all manufacturers to achieve compliance.

-We also feel that the DOT will permit the practice of loading loose bags in
closed vehicles and railcars. .

Since we currently shrink-film all bags of asbestos products supplied to you,
we do not plan any other changes until we get some additional word from the
DOT. We have the capacity to continue to shrink-film all your products.
[f it becomes necessary "at the last minute" to use the "ASBESTOS-ORM-C" desig-
nation on each bag, we will provide you with sufficient self-stick labels for
inventories maintained by you and your customers.
We will keep you immediately advised of any activities concerning HM-160.
Very truly yours,

. A{( ;géﬁhfyuko;«

hn L. Myers
Marketing Manager

JLM:dal

CC: Mr. J. E. Valsh



UNION CARBIDE CORPORATION
CORPORATE DISTRIBUTION

270 PARK AVENUE, NEwW YORK,N.Y,. 10017

February 6, 1979

Director, Materials Transportation Bureau
Research & Special Programs Adm1nlstrat1on

U.S. Department of Transportation

Trans Point Building

2100 2nd Street SW

Washington, DC 20590

Subject: Petition For Reconsideration of Docket No. HM-160
Gentlemen:

In accordance with requirements set forth in 49CFR 106.35 enclosed
herewith is the original and nine copies of Union Carbide's Petition
For Reconsideration of Docket No. HM-160. This will replace a XEROX
facsmile copy of Union Carbide's petition which was hand-delivered to
Ms. Louise Mills of your office on February 5, 1979.

Respectfully submitted,
L ekl
W.G. Kahler 11

Administrator
Hazardous Materials Transportation Regulatic

WGK:o0s

Enclosures

bcec: T.R. Alexander
R.F.X. Fusaro
S. Hoffman

L. Myers _

H.B. Rhodes -
E.ll. Shortridge eI
J.J. Sibley RN

S LS VAV

ucc-CALIDRIA

NIAGARA FALLS. N-Y.



Before The
UUIITED STATES

DEPARTMENT OF TRANSPORTATION

Research and Special Programs Administration
Materials Transportation Bureau

Docket No. HM-16d

Transportation of Asbestos

PETITION FOR RECONSIDERATION
SUBMITTED BY UNION CARBIDE CORPORATION

By Notice of Proposed Rulemaking published in the Federal

Register of March 2, 1978 (43 F.R. 8562) the Materials Transporta-
tion Bureau (hereinafter, "MTB") proposed certain new regulations

to govern the transportation of asbestos. On December 4, 1978,

final rules were published in the Federal Register (43 F.R. 56664).
Becaﬁse the final rules, in some respects, differ substantially

from those initially proposed, Union Carbide Corporation (hereinafter,

"Union Carbide") requested, by wire dated December 27, 1978, an ex-

tension of the period within which to file a petition for recon-



sideration, and the sgid period was extended tec February 5,
1979.

Union Carbide is engaged, among other things, in the pro;
duction, sale(and distribution of chrysotile asbestos and ships
an aggregate of over 30,000 tons per year of such material, in
pellet and fiber forms, in freight containers (for export or
domestic intercoastal shipments), railroad hopper cars, rail box
cars, and both open and closed motor vehicles.

Section 173.1090(d) of the final rules would permit the
shipment and transportation.of "commercial asbestos" (as defined)
only in (i) rigid airtight packagirgs, and (ii) subject t§ other
limitations hereinafter discussed, in '"dust and sift proof" bags
and other non-rigid packagings. As written, the final rules pre-
sent several problems in connection with Union Carbide's operations,

each of which is separately discussed below:

Rigid Packagings: Hopper Cars

Union Carbide currently ships substantial quantities of as-
bestos, in pellet form, in bulk in covered railroad hopper cars.
It clearly appears that such cars qualify as both rigid and air-
tight and, therefore, that the final rules present no impediment
to the continuation of such shipments. It is gquestionable, how-

ever, whether or not the term 'packaging', as defined at 49 CFR 171.8,



includes railroad hopper cars. To remove any doubt in that re-
gard, it is respectfully suggested that the final rules be amended
by specifically providing that shipments of asbestos may be made

and transported in covered railroad hopper cars.

Freight Containers

A similar problem is presented in connection with the move-
ment of asbestos in freight containerg, which are expressly ex-
cluded from the definition of "packaging" referred to above. Since
Union Carbide also sﬁips a substantial volume of asbestos in such
containers for land-bridge or overseas delivery or via domestic
water carriers, it is equally essential to Union Carbide's asbestos
business that such shipments be permitted to continue. Accordingly,
it is respectfully requested that the final rules be amended by
specifically providing that for the purposes of § 173.1090(d) freight

containers be treated as '"packagings''.

Non-rigid Packagings

Section 173.1090(c) (2) of the rules initially proposed in this
proceeding would have permitted transportation in bags "when in closed
freight containers, motor vehicles, or rail cars, that are loaded
by the consignor and unloaded by the consignee’. Section 173.1030(d)(
of the final rules, however, deleted the said requirement and sub-

stituted therefor a requirement for dust and sift proof non-rigid



packagings and a requirement (except via private motor carriage)
for palletizing and unitizing such non-rigid packagings. |

&hus, provided only that the packagings are dust and sift-
procof as well as palletized and unitized, the final rules would
adcommodat?/?nd allow shipment in open vehicles and without re-
gard to the persons loaéing and unloading such vehicles. It is
understandable, thérefore, that the MIB concluded, as stated at
43 F.R. 56666 (center column), that new paragraph (d)(2) '"recog-
nizes less restrictive handling of bagged asbestos than was pro-
posed'.

No exception is here taken to the newly introduced require-
ment that bags and other non-rigid packagings be 'dust and sift
proof" (although, as hereinafter discussed, a definition of that
term should be provided). The introduction of that requirement,
however, suggests that the final rules, albeit in some respects
‘"less restrietive' than initially proposed, are in other respects
more restrictive than required. The initial rules proposed to re-
quire consignor-loading and consignee-unloading but since, under
the final rules, such packagings must in the first instance be pro-
tected in some manner against the escape of asbestos dust, it is
difficult to appreciate the need for such requirements. It is equal
difficult to understand why the final rules require that shipments c¢
such packagings in closed vehicles must be palletized and unitized.

Accordingly, it is requested that consideration be given to pe:

mitting the shipment and transportation of dust and sift proof pack-



agings in closed containers, vehicles and cars, without palletizing

or other restriction.

If, however, the Bureau finds reason to impose either or
* both restrictions, it is respectfully suggested that all or a
portion of the method initially proposed to be required (ie., in
closed containers, vehicles and.cars with {or without] consignor

loading and unloading) should be allowed as a2n alternmative method

of shipment since, as the Bureau has recognized, such alternative

wquld be more restrictive than the final rule embodied in § 173.1090(d’

R

Small Quantities

Even if the Bureau decides to delete the requirement for
palletizing and unitizing non-rigia packagings, a distinct problem
'ﬁould rem:in with respect to the prohibition of shipments in quanti-
ties of less than 2000 pounds in open vehicles. First, it should be
noted that such quantities cannot be economically or feasibly pallet-
ized or re-palletized by distributors selling in less-than-pallet
quantities in certain applications such as oil-well drillihg. Ad-
ditionally, for movements of such small quantities, it would appear
to be unnecessary to palletize dust and sift proof packagings, even
when Such‘packagings are loaded aboard open vehicles customarily
used for pick-ups by customers in the oil-well and other businesses, s

long as adequate protection (as, for example, sufficient bracing

or covering of the packagings) is afforded in transit.



It is respectfully suggested, thereforé, that quantities of
less than 2000 pounds, net weight, per vehicle, be exempted from
the palletizing and unitizing requirement; provided, however, that
such exemption does not preclude the transportation of other
quantities of palletized material on the same vehicle at the same
time.

Unitizing Methods -

The final rules require unitizing by "methods such as" shrink-
wrapping in plastic film.or wrapping in fiberboard secured by strap-
ping. It appears that the primary function of unitizing the dust
and sift free packagings is to lend strength to the load during
transportation. An alternative and frequently more desirable method
to achieve the same objective would be to glue the bags in an inter-
locking pattern on the paliet. To the extent that the palletizing
and unitizing rgquirement is retained, it is suggested that the
final rules be amended by including among the permitted devices

"methods such as" gluing in an interlocking pattern.

Dust and Sift-Proof; Definition

Although the term '"dust and sift proof'" is manifestly critical
to proper and uniform implementation of the new regulations, there
appears. to be no commonly accepted or clearly understood definition
of the term. Moreover, any effort to establish a numerical criterion

would be difficult and could result in complex and expensive monitor-



ing and administrative problems of enforcement. Rather than leaving
interpretation to the varying criteria of individual shippers and
carriers or to the arbitrary determination of individual enforcement
personnel, some practical and easily applied definition should be
incorporated in the new regulations. The following definition, there-
fore, is suggested for consideration:

The term 'dust and sift proof'", as used

in this section, means there is nc visible

leakage of asbestos from the packaging

under conditions normally 1nc1dent to
transportation.

Effective Date

The effective date of the new regulation is April 30, 1979,
and no objection thereto is here registered with respect to asbestos
packaged at or shipped from the point of processing on that date or
thereafter. With respect to packages in the possession of ware-
- housemen or distributors, however, the said date would impose con-
siderable hardship because (i) it is unlikely that all such in-
ventory could be effectively released from such possession and
shipped before April 30, 1979, and (ii) most, if not all, such
warehousemen and distributors do not have adequate facilities to
palletize and unitize in accordance with the final rules or to disass:
existing inventories of shrink-wrapped pallets, apply the newly
required ORM-C marking to each bag, and repalletize and unitize
such bags.

Barring currently unforeseen circumstancgf, if appears
likely that such inventory could be disposed of in reasonably

orderly fashion on or before the end of the current year. Ac-



cordingly, it is suggested that until that date the new regulations
should not be effective with respect tu shipments of asbestos made

from origins other than processing facilities.

Conclusion

In view of the foregoing, Union Carbide respectfully requests
reconsideration of the final rules as published on December 4, 1978
and, upon reconsideration, that the said rules be revi§ed and amended
as hereinabove suggested and that this Petition be otherwise favorably
considered.

Respectfulily submitted,

UNION CARBIDE CORPORATION

By: (/! dww ( Lo dt. =
William G. Kahler II
Administrator
Hazardous Materials Transportation Regulatio
Corporate Distribution Department

270 Park Avenue
New York, N.Y. 10017
February 5, 1979



