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PLAINTIFF’S EXHIBIT

—_—_—

SAFETY PROCEDURE

SUBJECT: Asbestos

I. OSHA Regulatien .. ... = ) ' :-;; T Ce

-

No employee shall bea exposed at any time to airborne eoneentretione
of asbestos fibers in excess of 10 fibers, longer then 5 micronetere
per cubic centimeter of air, ST

-

1I. Testing Method

Only the following method will be used in measuring the amount of
airborne asbestos fibers: All determination of airborne fibers shall
be made by the membrane filter method at 400 - 450 % (magnification)
(A millimeter objective) with phase contrast illurination.

III. Safe Exposure Limit’

’

1. At th2 present time, the maximum safe exposure limit i{s an 8-hour.
" average airborne concentration of 5 asbestos fibers per cubie
centimeter of air. Only fibers longer than 5 microns are counted,
(It takes 5,080 fibers 5 microns long to make one inch). Below
this concentration, no personal protective cquipment {s required,
2. Air containing asbestos concentration greater than 5 fibers per
cubic centimeter may be worked in for shorter periods of time
without personal protective equipment provided the 8-hour average
i{s not greater than 5 fibers. The maximum cxposure at any one
time, without personel protective equipment, is 10 fi{bers.
3. Beginning July 1, 1976, the maximum safe exposure limit will be
‘reduced from 5 fibers to 2 fibers,

Iv. Nonitoring for Asbestos Dust

1. Current jobs using asbestos, or products containing asbestos, are
to be tested for airborne contamination. Whenever tests are
scheduled, the prescribed proccdure for sample collecting will be
carried out by trained technicians vho will then nxrnnge to have

the samples tested,

2, The air test samples are to be taken aithin the brlnching zones of
- emplo)ees, and in the general work arcas.

o e
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v.

VI,

harmless. . . L e

.
L]

Monitoring for Asbestos Dust (Cont.)'

3. After the init{fal determinatfon of exposure to concentrations
‘of asbestos fibers {s made, samples shall be of such frequency
and pattern as to represent with reasonable accuracy the levels
of exposure of employees. In"no case shall the sampling be done
at intervals greater than six mqnths for employces whose exposure
to asbestps may reasonably be forescen to cxcced the limits as
. outlined 1n No. 1III ot the Procedure. oo
4, Involved employees, or their rcprcsentativcs, are to bc informcd
of the monitoring tcsts and of the results..

S. Any employcc found to havc been cxpo:cd to conccntrations greater
than the safe exposure 1imit {s to be notified {n writing within
five (5) days of the findings. He is also to be notified of thc
corrective action to be taken. ' - :

Exposure
1. Employees may be exposed to asbcsto: dust and material vhen they are:

a

a. Unloading, loading or handling asbcstos or asbcstos-
containcd materials, )

b. Mixing asbestos with other materials in the process of
manufacturing joint systems products.

-c. Bag filling operation used in manufacture of dry compounds,

Unsafe Exposure

In the event tests prove that the asbestos airborne concentration is
above the acceptable threshold limit as stated in the OSHA regulationms,
the following precautions will be taken and strictly cnforced until
suitable engineering controls can be instituted to render the situation

-~ -

1. Personal Protective Equipment - All cnployccs engaged in the
handling of asbestos or working in the immediate arca where the
asbestos airborne concentration excceds the permissible cxposure
limit will wear the following personal protective cquipment.

a. NIOSH approved Respirator .

b. Head Covering

¢. Coveralls

-d, Gloves -

e. Foot Covering SGP 0007643

NOTE: The NIOSH approved, respirator shall only be used vhen the

; airborne asbestos concentration does not cxcced 10 tirmes
the permissible cxposure limit in an cight-hour perfod.
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Handling Asbestos ° ' , . _ ‘ - 3

e, In all stages of handling - packagtng, transporting, unloading, "
storing and in-plant moving - asbestos fiber bags should be
handled carefully and {n such a manner as to prevent the
generntion of dust. '

b, Care should be taken to avoid puncturing the asbestoo flbet
bags during unloading from railroad cars, trucks or other
modes of transportation, No hooks or other sharp instrucents
should be used. Lloose fiber accumulated during ttansit should
be picked up by vacuum cleaner before unloading.‘

¢, Damaged’ bag: should be 1mmediate1y repaired resealed or put
into suitably closed receptacles.’ Any spillage of asbcstos
fiber should be picked up either by vacuum equipzent or after .
thoroughly wetting, by sweeping, and should be depositcd in
suitable closed receptacles,

d. For storage, fiber bags should bc stacked and moved with care
to avoid breakage, protected from puncture by moving vchicles
and, {f possible, should be {solated from traffic {n the ware-
house and covered to prevent dust ‘generation. To prevent
deterforation of stored bags, the principle of first- in, first-out
should be followed _
e. Maximum possible enclosure and fully effective dust control hoods
should be provided at all stages of in-plant handling where dust {s
unavoidably created, such as st bag opening, fiber dumping and bag
disposal operations. Loose fiber should be cleaned from work
areas as described in 4, above, to prevent dust regencration,

f. All dust from exhaust systems should be collected and safely
disposed of. It should not be rclcased into the outside air.
Particular attention should be paid to the protection of the
employees whose job it {s to dispose of the collected dust,

g. Storage piles of bags of asbestos shall be covered with a non-
clinging cover or tarp. Plastic {s recormended. All spillage
shall be vacuum cleaned to prevent so-called fugitive fiber

.Telease.

Disposal of Asbestés

a, During cleah-up, d;y sweeping shall not be performed,

b. If {n an area where ptacéical the material will be wet with
water, then cleaned up with shovel and brooms into the proper

container.

c. If not practical to wet down the area, the clecan-up of asbestos
dust shall be performed with a vacuum cleaner,

R
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Disgosal of Asbccto (conc )

d.

All wa:tc material including bag:, boxes, earton:, etec.,
shall be sealed in an impermeable bag or other closed
1mpcrmeab1e container and labelled,

'Asbectos waste material shabl not be burned as a form of
disposal, it shall be buried in the ground, covered witb

‘dirt and the ares postad 1" . ' e

Caution S{gns and Label:

a. ’ Signs

1) Caution signs shall be displayed at each location
where airborne asbestos concentration exceeds the

- permissible level. )

2) Caution signs shall be posted at such a distance from
the contaminated area that employces may rcad the sign and
take necessary protec:ive precautions before entering
the area. -

3) Caution signs shall be posted at all approaches to
areas where concentration exceeds the permissible
level,

4) Size of caution sign 20" x 14", vertical format. The
sfgns shall display the following legend in the lower
panel, with letter sizes and styles of a visibility at
least equal to that specified in this subdivision,

Legend - o - . Notation
Asbestdl o ’ ~ 1" Sans Serif,
: o . " Gothic or

Block
Dust Hazard " : 3/4“'Sans Serif,
o Gothic or
Block
Avoid Breathing Dust 1/4" Gothic
Wear Assigned Protective Equipment lld"hcothic

Do Not Remain in Area Unless Your 1/4" Gothie
York Reguires It . -

Brcatning Asbestos Dust -lay Be 14 Toint Cothic
Hazardous To Your Hecalth
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Cautidtn Signs and Lpbeis (Cont,)

Signs (Cont )

4) Spacing betwcen lines shall be at least cqual to the
height of the upper of any two lines.

Labels = -

Caution labels shall be affixed to all raw materials, mixtures,
scrap, waste, dcbris and other products containing asbestos
fibers vhere the possibility exist that airborne ashestos
fibers may be relcased in the air,
Label Specification
1) The caution label shall be printed {n letters of
sufficient size and contrast as to be rcadily visible
and legible.
2) The caution label shall read as follows:
CAUTION
- CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
BREATHING ASBESTOS DUST MAY CAUSE
SERIOUS BODILY HARM

USE APPROVED RESPIRATOR WHEN SANDING

Change Rooms

Employees who are exposed to asbestos fibers in excess of the
permissible level shall be provided with:

a. Change Room

b. Two separate lockers, one for work clothes and one for strecet
clothes; they shall be so scparated or isolated as to prevent
contamination to the employees' strect clothes from his work
clothes,

Laundering

a. Any ecnployee who gives asbei:os contaminated clothing to

another person for laundering shall {uform that person of the
requirements in effectively preveatfns the release of airborne

asbestos fibers and the precautions that should be taken.
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6. Loundering (Cont )

b.~ Contaminated clothing shall be transported {n sealed
impermeable bags or other impcrmeable containera ‘and
labeled accordingly, . .

.VII. Medical Examinationl . 2
"1, The Company shall provide medical examtnation relative to the’
' exposure of asbestos fibers in the following manner:

&, Within one month after being assigned to work {n an
area containing asbestos dust,

b. Annual Examination.
c.— Examination on termination.

NOTE: No medical examination {s rejquired of any employee, {f
adequate records show that the cmployee has been examined
in accordance with this yaragraph within the past one year
pericd.

NOTE: All examinations will conform to OSHA requirements, and
include as a minimum:

1. Chest X-Ray

2. Pulmonary Function Tests
a. Forced Vital Capacity
b. Forced Expiratory Volume at 1 second

3, Medical History to determine whether the employee
has cver had any respiratory discases,

VIII. Medical Records .

Any emplovee who has becen examined bécause of exposure to asbestos
airborne fibers will have his medical records complete and accurate,
containing all information pertaining to his medical examinations.
These records shall be retained for twenty (20) ycars.

X, Recordkeeping

Exposure records shall contain all information periaining to personal

or environmental monitoring and shall be retained for three (3) years,
Every employee and former employvee shail have reasonable access to any

exposure records which indicate the cmployee's own cxposure to asbestos
fibers,
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Rousckeeping ' e

All external iurface: {n any placé of employment shall be mainfained R
free of accunulations of asbestos fibers if, with their dhpcr:ion,
there would be an excessive concentracton.

L3
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GEORGIA-PACIFIC CORPORATION : - ' . June 25, 1974
cypsun Division . _

SAFETY PROCEDURE

SUBJECT: Respiratory Protection Program : Lt

-

I. Rurpose

The purpose of this program 1e to Protect the hcnlth of all emplo;ees

by preventing their exposure to harmful levels of air contaminants,
Exposure to air contaminants of harmful levels will be eliminated by

the application of engineering controls. In situations vhere cngineering
controls require capital expenditures and/or time for decvelopment and
procurement, then {nterim protection will be accomplishcd by the use

of personal respiratory protective equipmcnt.- T

11. Responsibilities o - S '

A. Management will determine which areas require the mandatory use of
respiratory equinrment. Management will then be responsible for
providing respiratory equipment which is compatible with the
specific needs of each aree.

B. The emplo rees are tesponsible for maintaining an awareness of the

' respiratory protection requirements for their work area. In addi-
tion, the employees are responsible for wearing the appropriate
respiratory equipment as required and for maintaining the cquipment
i{in a clean and operable condition.

I1I. Administration

A, The overall program administration {s the rcsponsibility of the Plant
Superintendent. .

-

. B. The Supervisor of each area is responsible for ensuring that all
’ personnel under his control are completely knowledgcable of the
respiratory protection requirements for the arcas {n which they
work., Also, each Supervisor is responsible for ensuring that his
subordinates comply with all applicable facets of the respiratory

program,

-

C.. Technical'suppori, including air sampling and lnﬁoretery analysis,
{s the responsibility of the Plant Superintendent, -

1. A copy of technical reports and supporting data resulting
from air sampling and laboratory analysis will be sent to
the divis{on Personnel danafcr, aecompanird by a schedule
for future testing. ' : ,
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III. Administration (Cont.) .
D. Monitoriﬁg the health of company employeces via a comﬁrehensive
med’/cal and health progranm is the responsibility of the P11nt
_ Superintendent. )
B.‘ The Chief Divisfon Engineer {s responeibie for direetinj and
coordinating engineering projects which are related to respiratory
rroteetion {n conjunetion uith the Operltione Heneger. : e

F. The Sefety Supervisor will, in eddition to the line organization, :
maintain surveillance via spot checks of employees who are working
in areas where respiratory protective equipment i{s required,

1Iv, Bas!c¢ Prozram

A. Respirator Selection and Use - Respirator selection ehall be on tho
basis of need according to the air eontaminants to which the employece
is exposed.

B. Respirator Availability - The supervision of ecach decpartment will
make a respirator available immed{ately to each employee vho {s
placed as a new hire or as a transferee in any job which rcquires
respiratory protection. Replacement respirator will be made available
as needed, Each man receiving a respirator will sign the Respirator
Responsibil{ty Form. This form states that the employee rcceiving
the respirator is responsi{ble for {ts care and condition. Should
it be lost, or should the employee fail to turn {t in when assigned
to another department or when he or she leaves the cmploy of the -
Company for any reason, he or she shall be charged for the cost
of the respirator. .

c. Employee Training - Each employce, upon assignment to a respirator
area, will be briefed by his supervisor relative tc the respirator
program. He wi{ll review the Respirator Information Shecet for his
job. Also, he will be fully instructed in the use and carc of his

respirator,

D. Respirator Inspection and Naintcnance

1. The vearer of a respirator will inspect it daily whenever it
' is in use, .

2. Supervieion in each area and the Safety Supervisor will
periodically spot check respirators for fit, usage and
condition,
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Basic frogrln-(déht 5 . . . ;

D.

E.

Resgirator Insgectton and Waincenance (COnt.)

3. Respiratota which are in daily use will be cleaned on a
daily basis by the employees to whom they are assigned.

&, Respirators which are 1ndividualiy assigned shail be .
either marked or stored in such a manner so as to assure
that they are worn only by the 1nd£v1dua1 to whom tiey are -
.assigned, B A _ : -

Mohitoring )

In order to'alsu:e the adequacy of the respifﬁtory program and
to provide for a continuing healthful cnvironment for the

employees. monitoring operations will be conducted on a periodie
basis. :

1.

2.

Environmental - Personsl samplers and ambient air samplecs
will be used {n accordance with accepted industrial hygiene
standards in order to periodically sample plant work arcas. ,
The results of this sampling will point out the areas where
respiratory protection {s required. It will also document
the type of equipment which should be worn.

Medical - Two types of monitoring comprise the medlcal aspects
of the program,

a. Pre-employment physical examinations are conducted in
order to assure that they ‘are in a healthy condition.

b. Periodic physical examinations will be given to regular

employees in order to assist them in maintaining their
health,
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SUBJECT:

. II.

III.

1v.

V.

' RESPIRATOR PROCEDURE
Respirator Maintenance, Care 3nd Clecaning

Purpose

The purpose of this procedure is to train employeces required to wear

respiratora in proper respirator maintenance, care and clcanlng. 3

Resgirator Issue

The respiraror: currently being issued at our Chicago joint systens.

A operation is the Style 560 - Wilcon respirator, and

B. 3M Brand Disposable Respirator No. siio. | o

Haintenance and Inspection - : ‘ ;

A. The wearer of the respirator vill.inspect it daily to insure

B.

proper function and worn parts replacement,

The department supervisor and the safety-supervisor will
periodically spot check respirators for fit, usage and conditionm,

Care and CIQaniqg

A.

The Wilson 560 respirator 15 designed with a changeable filter
feature. . It requires two (2) R-60 disposable filters which are
to be replaced daily.

A thorough‘cleaning and sterilizing of this rcspiratorvis required
daily., Cleaning {s accomplished with warm water and a disinfectant.

-(For exact cleaning procedure, see your supervisor.)

Respirator Replacement

When. your respirator becomes worn or does not function properly, contact
your supervisor immediately. He will make the nccessary repairs and/or
replacement of worn parts or replace your old respirator with a new one
1if replacement {s so indicated,

Rcsoirator'Storagg .o

Respirators which are individually arsigncd shall be eithar marked or
stored in such a manner so as to assure that they are wornm only by the
individual to whom they are assigned.
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‘ INFORMATION SHEET
AR . . RESPIRATOR RESPONSIBILITY

I. PURPOS!

-

To cuminato ‘and control the exccuive cost of replac(n; respiratou |
that have not been properly maintained or turned {n vhen employcn
_transfer or leave the employ of thc.company.

Y . N
. . U g

IT. REQUIREMENT oot

Each employees receiving a rcapintot shall sign thc Respirator -
Responsibﬂlty Form.

I1I. TYPE OF PROTECTIVE EQUIPMENT
The foremen {ssuing the protective equipment will {ndicate on the -
form what has been i{ssued by completing the appropriate portion of .
the Respirator Responsibility Form,

IV. ROUTING

Send the form to the Personnel Off:lce to be placed in the employee's
file, .

.....
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"RESPTRATOR RESPONSTBILITY:

' 1. I fhave reccived on khil date

a respirator and have been instructed on

{ts use, It is my recponstbigic} fo keep'clean and in gop&'operaf!ﬁg
cond{tion this respirator. - L

..I agree to pay the ?osf-é( gﬁe fespirator sﬁbulg 1 flil to ¥urn
it in ﬁo‘my foreman on biing,;dsigned to another‘depafémgnt or leaving

the employ of-the company for any reason, ' L e

2, 1 have recelved on this date .

a dispossble respirator’ and have been

{nstructed on {ts use and replacement.

Employee Signature

-~

Date

Foreman Signature

Department
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HROUSEKEEPING iNSPECTION PROCEDURE -

14
.

The purpose of the housekeceping Lispection procedurs is to provide our
Jjoint systems operations a systematic method of control of housekecping
and to establish a record of this control to satisfy the Environmental
Protection Agency and OSHA of our efforts to provide our, employces with
a work atmosphere which is in.compliancn with the Occupational SIflt’
and Health Stnndardc. . .

1.

II.

III.

Iv.

Plant Hougekeeging Regort

Thc form is simplc and sclf-explanatory. The inspection aré;c may

need some modification from one location to another,  The second
column is for indicating if a given area was inspected or not, and
we have also provided some room for comments, - . - -

Rating Evaluatién Sheet ' i ’ . s

The rating evaluation sheet {s provided to assist {nspectors {n achicv-
ing uniform ratings for conditions observed during i{nspections. The
evaluation sheet does not include all of the conditions to be inspected,
but it {s designed to give you a feel for classifying specific condi-
tions into & rating category. .

Inspection Frequency

The frequéncy of 1nspcétion is left to the discussion of the local
manager dependent on need, '

Recordkeeping

The completed Plant Housekeeping Report forms should be filed and '

kept for a minimum of three years.
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Poor -

Fair -

Good -

Excellent -

RATING EVALUATION _ e .

Conditions which would constitute a poor rating would include:
Excessive accumulations of dust on floors, machines, building
supports, stored materials, etc, Clothing, refuse, bottles,
rags, etc., not properly stored or disposed of. " Any unsani-.
tary or unclean conditions existing in toilets, sashrooms,
shovers or drinking fountains. Stored material upset,
damaged stored materials not repafred, umnccessary accumula~
tions of scrap, paper, bags, et:, Water, oil or grease spills
or leaks, severe disorderly arznngcncnt of materials, broken
equipment such as pallets, bagr., etc., and other dirty,
unsightly or disordevly conditi ;ns not othcrwise speciftedf'

Conditions which would constitute a fair rating would include:
Moderate accumulations of dust on floors, machines, building
supports, storced materials, etc. Conditions existing in
washrooms, showers, toilets or drinking fountains which would
indicate that cleaning had been done; however, better clecaning
is necessary. Stored materials improperly piled or arranged.
Materials protruding into aisleways. Scrap, paper, bags, etc.,
left lying on floor, on loads or found on the ground, and other
conditions which need i{mprovement not otherwise specified.

sonditions which would constitute a gool rating would include:
Light accumulations of dust on floors, machines, building
supports, stored materfals, etc. Conditions of the washrooms,
shovers, toilets and drinking fountains indicate that adequate
cleaning is achieved; however, there is still room for {mprove-
ment, Stored materials properlv piled and arranged; however,
straighter stacking and a more orderly arrangement of matcrials
can be achieved. An occasional piece of scrap, paper or bag
1ying on the floor, on loads or found on the ground. These

and other conditions not otherwise specificd are satisfactory;
hovever, improvement can still-.be achieved.

Conditions which would constitute an excellent rating would
include: Virtually no accumulations of dust:on floors,
nachines, building supports, stored materials, etc. The
washrooms, showers, toilets and drinking fountains indicate

a superior job of cleaning. Stored materials properly piled
and arranged in a complete orderly fashion. No scrap, paper

or bags on floors, loads or ground, These and other conditions

not. otherwise specified are outstanding.
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"PLANT VIOUSEKEEPING PEPORT

. PLANT LOCATION

JOINT SYSTEMS - PLANT

DATE OF INSPECTION

RATING

: INSPECTED - YES/NO FXCELD
INSPECTION AREA COMMENTS POOR __ FAIR __ GOOD _ IENT

lou'rsm}: PLAN

Froﬂé of Plant’

|

|

Limestone Unloading

Dust Collection

INSIDE_PLANT -

4

Dock

Blender

o o | . e | - ———

Hammer Mill

Storage Bin

——— psvu. | o am— _-a' —— ———

Packer

Ready-Mix Mixer

P

Railroad Unloading

Main Aisle of Plant

Finished Goods Varehouse

o | emames | o

Yy A - o—-—

Raw Material Storage

- —

Lgncﬁ Room

Rest Room

Laboratory & Maintenance

s | g

Office

. GENERAL PLANT EVALUATION
]

- wde
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EXHIBIT F

(Responsive to Interrogatory & 102)
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X, APPBNDI! I

’ AIR SAMPLING HBTHOD MEMBRANE FILIE!

o . )

General Reguirements -

1

The £ollow1ng sampling and anlyttcal methods £or tibcr counting sve
adapted frou tho.NIOSH membrane filtcr nethod for evalunting nitborno _
asbcltol_fibgfl [90]. - - ' ’ |

(a) _: Alr samples reprelentafivc of the breathin;.;ones of workers
must be collected to characterize the exposure from each job or cpecifie
operation in each wvork area, |

() Samples col{gctcé shall be reprcsentative'éf the exposure ;t
individual workefg.' o

(e) Suggested records:

'(1)- The date and time of sample coll;ction.
(2)  Sampling duration. : » -
(3) Total sample volume, -

- | 4) Location of caépling.

(6)  Other pertinent information.

Samgli;g '

(a) 'Snmf;;s shall - be collected so as to be rep;esentative of the
breathing zones of wo?kern withcug interfering vith.’theit freedom of
wovement, |

(b) Senples shall be collected to permit decernin;tion of TWA

’

exposures for evefy job involving exposure to fibrous glass in " sufficient
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nuzmbers to dctcrnind Ebilvariability of exposures in the work uituutiog.”

(e) tquipncut ' L
Tho sanplin; trada conuiuts of . menbrana filter and a vacuum punp. f

(1) Kcnbrano ' filtcr: Samples of ffbroua glasl are

collected in the breathinz zoucl of thc workcrs using s pcrlonni sanplcr

.with cellulose cstcr ﬁanbrunc filtcr. Ihc tiltcr is a 0.8~m pore uiz.

mixed cellulose ester nembranc mountcd in a opcn—fucc sampling cnllctto'

\

which can be attuchcd to the workct near his or her brcathiug zone,

(2) Pump: A battcry-cperatcd punp, conplctc with clip for

r

" attachment to the wﬁrker's belt. capatle of opcration at 2.5 1litcrs/ainute .

or ICI‘. _
(d)  Calibration
The personal sanpling punp lhould be recharsed prior to culibration
and then calibrated against a bubblc mctct, wet test meter, spirometer, or
similar device at a flowrasc of 1.0 to 2.5 liters/minute. The sampling
train used in the calibration (puﬁp; hose, filter) shall be equivalent to
the one used in the field. The calibration should be pcrformcd to an'
acc\;racy of + 52, |
(e) Sampling Procedurc
(L Sanpling is ;crformcd using an’ open-fncc membranc

filter calsettc.v |
(2) The camﬁlet uhgil be operated at a flowrate bctwéen 1.5
and 2 liters/minute. ‘ . ,

(3) The temperature and pressure of'thc atoosphere being

sampled are measured and recorded.
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(4) Onc‘ menbtanc tiltct 1- treated in the same manner as

the sample filters with che exception that no air 1s drawn through 1:.
This filter serves as .‘blnnk. i
. (55 immediatcli after sampling, ‘pctso;sl. filter samples
should be sealed in individual plalcic filtet holdctl fot lhipuent. The
filtctl lhtll not bc loadcd to the poin: vherc portionl of thc lamplc nighc
.bc aislodged from thc collccting filtct duting handlin:.

(f) Optimum Sampling Times

A requirement for a minimum count of 100 £1ber; or 20 fields has be;;
deterniined to be the optimun choic. to achieve lov varisbility of the fibet
count (as approximated by a ?oilson diltribucion) and reduced co&ﬁtig;
times, In other words, the optimum fiber density on the filter should be 1
to S fibers/microscope counting field., To estimate optimum sampling times,
the approximate field-area of the counting -Qope and the pump flswrate-must
be known in advance.

The following equafion is. used to calculate the range of optimum

sampling times which can then be plotted on log-log papef:

Minutes =  (FB/FL) (ECA/MFA)
‘ (FR) (AC)

1tes fivers/field

vhere: FB/FL

-,

Effective collecting area of filter in square

ECA -
nillimetenc.(SSS square mm for 37-mm fiiter)
MFA - ﬁicroséope fieid area in um (generally 0.003
to 0,006 square mm) -
FR = Pump flowrate in cc/ﬁinute
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AC = Alr concentration of fibers in fibers/ce
(NOTE: 1If air céncen:nuona are cxpreu.ed
in fibers/cu m they must be changed

to fibers/cc for this equation.)

122 SGP 0007662



| X. APPENDIX II

ANALYTICAL METHOD - FIBER COUNT

‘<.,

Principle of the Method

(e) fgvironnent}l dust lanplci ate coileéted by drnvinj atr )
through- a membragp filter by means of a battery-povered pétsqnnl ~sampling
pump. o | o \

(b) The filter is transformed from an opaque s0l4d membrane to e
transparent, optically homogeneous gel, -

(c) ‘The‘.fib;ra are sized and counted by phase-contrast microscopy

at 400-450X magnification.’

. Range and Seniitivitz

(a)  This method has been successfully applied aé concentrations of
10,000 to 20,000,000 fibers/cu m (0.0l to 20 fibers/cc) for fibers longer
than 5 ;m. Llarge deviations from the specified conditions of the method
may result in fﬁlte;s with either too few or too' many fibers, Too few
fibers will yield air‘concentration ;stimatel of low statistical precision,

: (b) A sensitivity of 10,000 fibers/cu m (0.0t fiber/cec) has ;een
repoft;d [ Dement, vritten-communicltion, 1975) based on a 4~hour sample

at 2 liters/minute air flow.-

Interferences -

All particulates, such as asbestos or mineral wool, with a length-to-

width ratio-of 3 to 1 or greater, an& length greatefrthan“lo'ym‘should, in

- 123 . - " SGP 0007663



the absence of other informetion, be considered as glass fibere and counted
as such, Aibeetoe interference can be eliminated ueing pheoe comtteet,

. polarized 1light microscopy.

Adventggge of the Hethod : . I e

Vg

“(a) The fiber count method allows fot repeetedﬂeounte, and etorege
for eouneinz at a 1eter time.l The method consumes only part of the filter,
':hereby allowing for 'et lleeet one repl cate sample enelysie at a later
-‘tine,

(b) Fiber céunteil are assumed to bel'more - toxicologically

significant than fiber weight for fibers less than 3.5 im in diameter,

(c) Fiber size determinetiome may be performed,

. Disadvantages of the Method

(2) The fiber counm method is slow and tedious,

)] Variation 4in counts may be significant betveen different -
observers,

(c)  The sensitivity ef the method is dependent on the eemplimg
time and flowrete. The sensitivity and useful range of this nethod has mot

been determined epecificelly for fibrous glass but ie based on the method

recommended for asbestos.

Apparatus’
(a) Optical Equipment

s

kls'f' Hicroecope body with binocular heed 10X Huygenian

,.’
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eyepieces, and Koehler illuminntién. _

(2) ‘ Porton raticle.
. . .. .
’ (3) Mechanical stage, end stage wnicrometer with 0,0]1-mm

subdivisions, -

) Abbe or Zernike condenser fitted with pﬁnsc ring with

'nuuerical'npcrture equal to or greater than the numerical aperture ‘of the

- L4 .
r.

objebtiﬁe._ . o ‘ .
(S) . A phasi-finz centefing teleccopc:of Bertrand lens and a
green filter if recormended by the microscope manufacturer.‘ |
(6) Fiber mounting equipment

(A) Mictouco§¢ slides, and coﬁer-slips. usually 0.17

mm thiCk .

(B) Séalpql, tweezers, lens tissues, and glass rod

or spatula for mounting procedures.

(b) Wheaton Balsam Bottle.

Reagents
(a) Dimethyl phthalate.

(v) Diethyl oxalate.

.

Analysis of Samples

(a) " Calibration and Standardization
(1) Porton Reticle and:the Counting Fieldi
The fiber count ;tocedure consists of comparing fiber length
with calibrated circles, and counting all fibers > 10 /m in length within a
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given counting field. é Porton reticle is used for this purpose. Tb..
Porton reticle is a gless plate 1ngqtiﬁed wvith a series of 'cigclel' and .
tectangles, The squere on the left, divided into six :ccﬁang!el. is
defined as the counting field, ' o | .'. . -

(2)  Placement inlt}epiicc

‘ Place the _Porfon tetihlc inside one Huygenian eyepiece,

testing it on the field-liﬁiting diaphfign. Keep the t@ticlc cioan. since
d.rt on the reticle will ba i; focus and will complicate the céunting and
s-.zing process, |

(3) Stage Micrometer

The Porton tetiélc. cannot be used for counting ugtll it has
been properly calibrated with & stage micrometer, Most stage micrometer
scales are approximately 2 =mm long, divided into units of 10 i,

’(4) Hicroccoﬁ; Adjustment ’ |
When adjusting the microscope, follow the manufacturer's

instructions while observing the following guidelines.

(A) The 1light source image must be in focus and

- tentered on the condenser iris or annular diaphragm.

(8) © The object for examination must be in focus. :

©) The illuminator field 1ris must be in focus,
centered on the sample, and opened only to the point where the field of
view is 1lluminated. | |

(D) - The phase rings (annular diaphragm and phase-

shifting elements) must be concentric,

.(5) Porton Reticle Calibration Procedure
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Eacﬁ eyepiece-objective-reticle combination on the microscope
must be calibritcd. ‘Should any of the three be changed (disassembly,

replaécment. zoom adjustment, etc) the combination must be recalibrated,

. Calibration may changc if the interpupillary distlnco is changed.' For °

prope: calibration, the following procedurc should be followed closely,

Using a 10X objectivc, placc thc stagc micrometer on the mechanical
stage and !ocus and center the image. Change to the 40-45X objective nnd
adjult the first scale division to coincide with thc left boundary of thc
Porton rectangle, Count the numbe: of divisions between the left and right
bounderies of the long horizontal dimension of the ;argest rectangle,
estimiting any portio; of the final division. This measureﬁent represents
200 L wunits and the measurement is then divided by 200 to £ind "L;" The
large rectangle is 100 L units long on the short vertical dimension. The
calculated "L i inlerted into the formula D = L(ZN)llz wvhere "N" is the
circle number (indicated on thc reticle) and "D" is the circle diameter.
Since the circle diameters vary lqgarithmically, every other circle doubles
in diameter. For exanple, number three is twice the diameter of number
one; number four is twice the counting field area consisting of the left
six sm;ller'rectangles can be calculated from the relation 10,000 L. The
reticle calibration is now completed for this specific objective-eyepiece-~
tecticl‘ combination.

(b) Preparation of Mounting Solution

An 1important part of the samble evaluation is thg mounting process
which involves a special mounting medium of prescribed viscosity., The
proper viscosity 4is important to expedite filter clearing and to minimize

particle migration. Once the sample has been mounted, an elapsed time of
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approxinatci; 'is minutes 18 needed before the aanpic is rveady ¢,

evaluation, o . | | '
Conbipc the dimethyl phthalate and diethyl oxalate in a 1 to 1 ratyo

by volume and poﬁr the soclution into a wh;aton‘ baleam bottle., " Add 0.0s

gram of new meambrane filter/ml1 of solution to reach the necessary

~

| vgqéoqity. The uixfuto must be stirred p‘riodicaliy\ until the filter
material is dissolved and a homﬁgeneoﬁs mixture is fprmed. The normal
shelf 1ife of the mounting solution is about 6 months, Approximately 300
samples can be prepared from 20 ml of mﬁunting solution. .

(c) Sample Mounting

Cleanliﬁess is important. The ﬁotking area must be kept clean ta
prevent sample contamination and erroneous counts. Thc-'following steps
should be followed when mou#cink a sanfle. _

(1) Clean the slides and.covcr slips with lens tissue. Lay
the slide down on i clean surface with the frosﬁed end up.. It 4s good
practice to rest one edge of the cover slip on the slide and the other edge
on the working surface. By doing this, you keep froﬁ becoming

cSntam{nated.

(2) Wipe all the mounting tools clean with lens tissue and
Place them on a clean surface (such as lens tissue), When mounting a-
series of filters. wipe the scalpel clean before cutting a sector of each

sample [see (S) below).

3) Applf & small drop of mounting solution onto the center
of the slide with a glass rod. It way be necessary to adjust thc‘ quantity
of solution used or the size of the wedge, The correct amount will result

in the solation extending only slightly beyond the fiiter boundary, If the
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quantity 48 greater than this, adverse particle nizrutiouvmny oﬁcur.

(4) ° With a spatula or a -Qpplenentai-glalu rod, lptedd the
mounting media into a triangular shap;; The size of thia;;;ri;nglc should
coincide with the dimension of thc‘filtcr‘wedga.

. (5) sef.:ac. the ni&dlu and bottom sections of the ficl&
monitor case to expose the,frugilc filter. Cut a triangular wedge from ﬁhc
ceﬁter“:é the edge of,thgcfilte: using a scalpel, The size of the vedge
should approximate one-eighth of the filter surface, The filter should be

"handled gently so that no materfal will be lost. ’

Grasp the filter wedge with tweezers on the outer ;tea of the filter
which was clamped betv;en the monitor case ‘sectionl. D; .not touch the
filter with fingers. Place the wedge, fiber-bearing side up, upon the
mounting med{um, 1. |

N Lift the cover slip with the tweezers and carefully

place it on the filter wedge, Once this contact has been made, d

———

not

reposition tHe cover slip.

(8) Label the slide with the sample number and current date

before proceeding to the next filter,

(9) The sample should - become transpafent after abéut 15
minutes, If the filter appears cloﬁdy, it may be necessary to press very
11ghtly on ;he §o§er slip. This is rarel; necessary, ﬂ;;ever.

(10) ‘ Examine the slide within 3 d;yu. 'The sample mount
sb;uld be discarded after 3 days i1if it has not beed counted because
crystals which aﬁpear similar to glass fibers may b;;in to grow at the
mounting media/air interfaces; they seldom present any p;oblemu’ if the

slide is examined within 3 days., In any case, do not perform counting or

-
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cizing cround :hc cdgcc of :hc filcer. - o
(4) ' Counting and 81zin:--tind1n; and Inspectin; Counting !iclds
Plncc the slide .on the nechnnicnl stagc and posttlon the center of

" the wedge under the ocbjective lens and focus upon the sanplc. Neatly all

of the particulatet (particles and fibern) will be found in the upper 10-15

Jﬂl of the filter surface.- When eounting and sizing, continued use of the

fine focus control dis ‘foquired to insure that nothing is missed; Sta;t

counting from éne eﬂa of the wedge and progress along a straight iine to
the other end (count in either direction from circ;lference to wedg; tip)

Haphazard fields are selected without looking 1nto the eyepieces by

slightly advancing the slide 4in one direction with the mechanicnl'ltagc

control. |

- (e) Achieving Comparq$le Results

. (1) Size oyly ‘tho;e fibers with a length-to-width ratio
equal t§ or g:eatet-tha‘ZEEl; ' '
(2) Count only fibers grazater thaz:lo /@ in length. (Be as

accurate as possible in accepting or rejecting fibers near_this length).

(3) Count up to 100 fields if necessary to yield a total
count of at least 100 fibers.  Copnt at least 20 fields even if more than
100 fibers are counted.

(4) Select the field of'viev-wicﬁouf looking through the
microscope's eyepieces to ‘minimize unconsciously selecting 'heavy" or
"11ght" areas. -

» -

(5) The fields are selected along the entire léngth of a
radi#l line running between the outside perigetet and Fhe tip of the wedge.

.'_" « - .
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(6) When = an agglomerate (mass of material) covers a
fsiguific1pt.portioh of the field of yicv'(upproxim;tcly 1/6 or greater),
reject -the £ield‘ and select another. (Do not include this £icld 1n.thc
qumber of fields counted,) Record the agglomerated field even though it is |

not 1n91uded in che count,

(¢)) Bundles of fibers are counted as one fiber unless both .

 ends of a fiber crossing another can be clearly resolved,

» (8) For fibers that cross either one or two sides of the

counting field, the following procedure is used to obtain a representative

“count, First, arbitrarily select: a) the,left and bottom sides, and b) the

upper and lower left corners and vertical direction as "decision aids," '
Then count aﬁy fiber greater than 10 micrometers in length, but only

if the fiber:

a. lies entitelyAwithin the counting area, or
b, crosses the left or botto@ sides, or

c. crosses the upper or lower left corners, or
d. crossel'both the top and bottom sides,

‘Reject and do not count all other fibers.,

Calculations of Airborne Concentrations

Glass fiber airborne concentration may be calculated from t!

following formula:

(F-B) (W)
c= @AM

where:

C = Afrborne fiber concentrations in fibers >10 im/cu m,
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" Average fiber count in fibers >10 ;m/fleld,

Average fiber count of blank(s) or control filter(s) ia
fibers >10 im/field. (It is suﬁtracted to eliminate ;hc.
error or background contamination.)

855 square mm for 37-mn:diameter fi{terl (the portion of
the memﬁrane fil;cr which is exposed vhen mounted 1n

the field monitor case, 19, tﬁc effective filter area),
The area of the counting fie.d of a calibrated reticle
expressed in square mg/field

Total air volume collected through filter expressed in

milliliters, -
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. " XI. APPENDIX III ‘ .
. AIR SAMPLING METHOD - TARED FILTER

 Sampling . A :
. Breathing zone. samples of the total airborne aatefial are col}ecécd
- on a~taré€-37;wn.f11tc; of O.S;yn pore size, Tow ash, polyvinyl chloride,
j nouncea in a filter holder with a 4-mm opening. The iample is colleéted
for a 30-minute period at a sampling rate of 2 litets/minﬁ;g, A personal
'sam, lirg technique is employed, with the sampler head fastened to the
lworker'o clothing in the breathing zone, " Battery-povered personal sampler
pumps, such as those used 4in the sampling train of the c;al Mine Dulf
Personal Sampling Units, approved gnder the provisions of 30 CFR 74 or

their equivalent are used to draw air through the filters,

Calibration of Personal Sampler

The accuracy of environmental monitoring can be no'greater than the
accuracyﬂof the vqlume of air which is measured. Therefore, the accurate
calibration of a sampling device is essential to the correct interpretation
of an‘instrument'l indication, The frequengy of calibration 1is deéendent
on ;he hse, care, and handling of the pump. Punmps should also be
recalibrated if they have been misused or 1if they have just .been repaired
or received from a manufacturer., If the pump receives yard ysage, more
frequent calibration may be necessary, Regardleos_§£ use.,maiﬁtenance and
calibration should be performed on a regular schedule and records of these

should be kept. . -
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AOtd}nltili.;puﬂpl should be calibrated i tﬁl' Iaboratory._ The
accuracy oé caligratioh is dependent on éhc type of #n?truncut used as a
referéné;. The choice ot'galibyytiou 1nstr§neut wlil depend largely upon -
" where the calibration is to be performed.. For laboratory foating. ‘primary
standards, such as a ‘lpiromcter'o; a soapbubble ﬁctcr. are recommended,
jalthaygh.dthet'ntandard calidbration instruments, ;ﬁch as ; 1Q;t-tesc meter
or dry gas meter, can be used. The actual setups ;ill be aimilat for all
in truments. | |

Instructions for éaliﬁtation with the soapphbble meter £011;w. €
another calibration device is selected, equivalent p;ucedures sﬁould be
used. Since the.flowrate given by a pump is dependent on the pressure drop
of the sampling device, in this case a filter, the pump must be ‘éalibrated
while operating with a rep;esentitive filter in line{ ‘The calibration
system should be assembled in £hil order: . soipbubblé meter, water
manometer, filter, an& pump. |

(a) Check the voltage of the pump battery with a voltmeter to
ensure adequate volt#ge for calibration and charge the battery (¢
ne;essaty. | ' B CER

(b) Turn on the pump and moisten the inside ;f ghe soapbubble
meter by immersing the buret in the soap solution and drawing bubbles up
the inside until-they travel the entire bpfet lengﬁh without bursting.

(c) Adjust the pumé rotameter to provide the Aesired flowrate.

(d) Check the w;;er manometer to ensure.that the pressure drop

across the sampling traim ‘does not exceed 13 4nches of water at 1

liter/minute.
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-« pTessure, if necessary.

(e) Start a ‘soapbubble up the buret and measura with a.ctopwatch

the time required for it to move between calibration narkl.

2
o (f) Repen: the procedure in (h) above at 1east tvice, average the

results, and calculate the flowrate fren the volume betveen the preselected
. \ . -

marks divided by the time required for the scapbubble to traverse the

distancc._' . S ﬂi~u N

'I&)' Recorq ‘the volumm ncasu:ed. elapse time, p:eslure drop. air
tempera:ure, ntmospheric pressu:e, lerial number of the pump, the date,
time, and name of the person performing the calibtatiou. '

T

¢h) The rotameter reading should be corrected for temperature and

- T SGP 0007675



XII. APPENDIX IV

© ANALYTICAL METHOD - GRAVIMETRIC ANALYSIS

lPrinc;ple of the Hethod

L )

A known volume o( alr is gfawﬁ through l.tared polyvinyl chloride
£ilter to collect fibroul'gi;ss;

B The ‘sample-containing filter 1s removed from the cassette and dried
over a desiccant £o constant .weight and weighed héing a ?qitable
miﬁtobalance. If tha desiccated sample and filter exceeds the weight of
the filter by more than 5 mg then the sazple and filter :is ashed in &
platinum crucible, The crpcible’is heated to a constant weight and weighed

using a nmicrobalance.

Range and Sensitivity

Although this method has not been validated for fibrous glass, it has
been validated for other substances, such as carbon black, that have a -
recommended environmental limit similar to fibrous glass, This method for
fib;ous glass has been validated for carbon black over the range of 1,86- .
7.7 mg/cu m at an atmospheric temperature and pressure range of 18-25 C‘and
749-761 mm Hg, using a>200411ter sample, Under the conditions of sample
size (200 liters), the working range of the method is esiimated to be 1,5~
10 mg/cu m or a 0.3-2 mg total weight of material collected on the filter.
it was also valiﬁated for a 100-liter sample over the range of 7.8-27,7

mg/cu m at atmospheric temperature and pressure conditons 'as above,
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The wmethod nny be extended to higher sample concentrations by
collecting a ;ﬂ111’£ sample volume} hove@er,'no more than 1.5 to 2 mg of

material should be collected on any filter because greater amounts ‘will be

_lost due to flaking.

Interferences

The ptesénc‘ of any other particulate material in the air being
sampled will be a positive interference since this is ﬁ gravimetric method,
Those materials that volatilize or combust at 600 C or less will not be
interierences.

Information on any other particulate materials pr;sent should be
solicited. If the concentration of other particles 1is .known, then the
fibrous glass concentration can ﬁe determined by the difference. If other
particulate matter is known to be present and its concentration cannot be
determined, then this‘ meﬁhod will not provide a limited measure of the

fibrous glass concentration.

Precision and Accuracy

The precision .and accuracy of the total sampling and analytical

 method has not been determined specifically for fibrous glass; however, it

has been determined for other substances, such as carbon black, with a
similar recommended limit. For carbon black, the coefficient of variation
for the total analytical and sampling method in the range of 1.86-7.7 mg/cu
m was 0.056. This value corresponds to a 0.20 mg/cu m standard deviation
at the Occhpational Safety and Health Administration (OSHA) carbon black
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standard leﬁil; A collection cfficiency of ;reatc: than 98 7: va-

' determincd !o: thc collection mediun.lt the 2X level; thuo,v no biac vas

introduced in the sample collection step, Likewisc, no‘significant bias (n

"the analytical nethod is expected other than normal grnﬁ(netric errors.

The coefficient of variation is a satilfactory measure of both accuracy and

precision of the sampling and analytical method, - _.-,A e

Advantages Qnd Di{sadvantages of the Method

The analysis 41s simple but the method is nonspecific and subject to

interference due to presence of other nonvolatile or combustible

. particulates in the air being sampled,

Aggaratus

(a) Saxpling Equipment
The sampling unit for tﬁ; collection of personal ;ir samples for the
determination of fibrous glass gas_the following components:

(1) The filter unit, consisting of the filter media,
cellulose supported pad and 37-um three-piece cassette filt;r holder.

(2) Personal sampling pump: A caiibratedﬂﬁersonal sampling
pump vhose flow can be determined to an accuracy of +5Z at the recommended
flowrate, The pump must be calibrated with a filter holder and filter in
the line,

(3) Thermometer,

(4) Manometer.

(s). Stopwatch,
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A )

(b) Poljvinyl chléridc membt;nl filter; 37-om diameter, 0.8-

micrometer porc.:tio.

(c) Plastic Petrd dish-filter holder or equivalent for storage and

. _weighing.

() . Desiccat;r.
i“'- (e) . Platinum Crucibls. .
B kf) Platinum—tiﬁped or'Nichgome Forceps.
(2) Platinum or Silica Triangles. , ‘
(h) Microbalance capable of weighing to 10 micrograms.' Particular
care must be given to proper zeroing of the balance., The sgame ‘balaéce

éhould be used for weighing filters before and after sample collection.

Reagents

Drierite or any other suitable desiccant,

Analysis of Samples

(a) Prep;ration of Filters
'All filters must be dried and weighed prior to use.
(b)  Sampling Requirements and Shipping of Samples
(1) To collect fibrous glass, a personal sampler pump is
used to pull air through a polyvinyl chloride membrane filter. The filter
holder is held together by tape orva shrinkable band. If the filter holder
18 not tightened snugly, the contaminant will leak aroun; the filter. A

plece of flexible tubing is used to connect the filter holder to the pump.

Sample at a flowrate of 1.5 to 2 1liters per minute. After. sampling,
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L4

..

feﬁlacc tmaii'piugn.to seal filt;r cassettes,
@) Bk : |
w1£h each batch of ten samples cubﬁi: one filter from the gane
lot of filters which was used sanple collection <Co.fgxc:é1y the' saxme
handling as the iamplel axcept that ;o :ir'il drawn tbrougﬁ it. Labil this
as a Elnnk. - . o . ‘ '
(3) | Shipping ’
The filter cassefteu\ should be shipped‘ in a suitable co$tiine}
designed to prevent damgge in transic,
(e) Analysis of Samples
(1) Ifl the outer surface of the cassette filter holder is

heavily coated with dust, carefully swab the outer surface with & moist

paper towel before opening the cassette so as to minimize sample

contanination, Discard paper towel..

(2) Open the cassette filter holder and carefully remove
the polyvinyl chloride membrane filter from the -holder and cellulose
support pad with the aid of filter tweezers, Transfer filter to a filter
holder, . e |

(3) Dry the €£ilter to coustant weigﬂt in a desiccator
containing a dessicant. This takes about 12 hours.

(4) Weigh the filter usipg a microbalance,. If the weight
of filter contents exceeds 5 mg then put filter and contents in a clean,
dried, and tared crucible,

(5) Put the’ qrucible in a muffle fu;nacg and aay at 600 C

to constant weight, When ﬁandling the platinum crucible platinun-tipped qr

nichrome forceps should be used, If it is néceasary_té hold or stabilize

¥

.
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the crucible platinum or silica triangles should be used, 1Iron £forceps
should never be unéd,for crucibles that ate above 500 C because fron will
alloy with platiﬁum. Very hot cruéibfei should 'noé be fu;‘ 1nto>lthc
desiccator. The crucible should be allowed to cool in the air until the
temperature has fallen below 100 C. Then it may be placed ia the
desiceator, | . 2

(6) .Weijh thc.crucible using a hicrobnlinco.

Ca itration and étandardl

The microbalance should be properly zeroed for all weighings and
prefersbly the same microbalance should be used for weighing fiiters before
and after sample collection. The balance should be maintained and

calibrated with National Bureau of Standards (NBS) Class M weights.

Calculations

(a) Record the tare weight, in ug, of the dry filter before
sampling. |

(b) Record the weight; in pug, of the dried, sample-containing
filter,

(e) The difference between these éwo weights represents the ug of
sample, | |

(d) Corrections for the blank must be made for each sample, (If
found ta be necessary, corrections should also be th; for other
particulate matter.)

ug sample = ug found in sample filtef
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.

- ug blank = pg found 1n.b11nk filter
(e) The concentéaticn of the analyte in the air sampled can de

expressed in mg per cu m (ug/liter = mg/cu m) by the following equations

ng/cu m = wg found (oeétion (4))
. Vs -

. Vs = Volume of air in liters at 25 C and 760 mm Hg
(£) If the ashing procedure 4s to be performed record the tare
weigit, to the nearest ug, of the dry crucible before adding the filter.

(g) Record the weight, to the nearest ug, of the crucible and

contents after the sample-containing filter has been ashed,

(h) The difference between these two weights represents the ug of

sample.

1) Corrections for the gshed blank filter must be made for each

sample,
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