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SUBJECT: Minutes of Task Group Meeting of March 17, 1987
Phaseout Use of Asbestos-Containing Materials in Work Place
Chemicals and Plastics Group

Following is an Executive Summary of the action/agreements
resulting from the subject meeting. The detailed minutes prepared by the
responsible Task Group member are attached for those who desire additional
information.

Executive Summary

The “heart" of the C&P Group asbestos-usage phaseout program is
the requirement that no asbestos-containing products be purchased after
January 1, 1989. Consistent with this date, the Task Group agreed last fall
when preparing the proposed program that the affected valve, piping, and
process vessel Standard Practice documents must be revised to show
cubstitute matertals by July 1, 1988, and manpower estimates were made
accordingly. However, because of the rapid (and very likely, continuing) -
reduction of suppliers of asbestos-containing matertals due to 1tability ‘
insurance coverage problems, in combination with the desire of key plant
personnel to cease using these materials at an early date, the Task Group
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Meeting Minutes : -2 - April &, 1987

recommends that the responsible CED skill areas complete the required '
revisions to the affected Standard Practice documents by September 30, 1987.

Action This accelerated schedule will require additionat technical
assistance in the Piping Technology skill area. Preliminary
H. N. Baylor discussions with R. R. Allen and R. W. Engle regarding the
R. R. Allen possibility of an accelerated schedule were held on March
23, 1987. Arrangements to obtain the needed technical
assistance should now be made.

Action The total CED cost of the accelerated program in 1987 over
and above planned and budgeted T&S programs i1s estimated to
). E. Sanders be $34,000, much less than our eariier $93,000 estimate
which was developed 1ast September on the basis that much
more work would be required. "Funding for this activity is
needed.

Action The Task Group requests the assistance of the Machinery

Technology Group in fdentifying what actions, if any, are

P. D. Franson needed to assure that the broadly advertised aramid fiber

D. J. Dickson nonasbestos asbestos gasket substitutes are not used in
machinery items (e.g., pumps, compressors) for our process
units. One of the major reasons these materials are
generally considered unsuitable for gaskets is because they
will not pass fire tests. The perception is that machinery
manufacturers are using these materidls without our know-
ledge and consent. Any costs associated with this request
will be in addition to the $34,000 mentioned above.

Action ~ The Task Group requests advice as to where the now-approved Lo
4 asbestos-usage phaseout program documents will reside. It 9
J. E. Sanders needs a permanent “home"” within the TMS manuals system. 3 gNJJVO
S. N. Clark suggested it be included in Sectlon 8 of the AN
“Safety Health manual — this Ts the Operation and Maintenance | A2 -

ection.
gre>

The meeting agenda was based on the duties listed 1n our recom-
mended program that are delegated to the Central Engineering Department.
These dutles are listed below along with a brief summary of the action/ .
agreements reached: i ‘

Agenda
Number Responsibility ? Duty and Action/Agreement
4.1 S. W, Clark/Cep Industrial © Identification_of Asbestos )
. Hygiene Department “,,/) Containing materials. C&P
~(Terry Hanning) — "~~~ Industrial Hygiene Department
/é? estimates completion of Criteria

i Document 4Q87. No cost to CED.
g« il
&/.) (ﬂ (j_' A‘/»' " 'HS Jd (Q v’uY’t ( RJ H ‘;L‘{

Ao o A ITH o ;
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Meeting Minutes ' -3- April 6, 1987

Agenda
Number Responsibility , Duty and Action/Agreement
4.2 G. B. Elder Replacement of_Asbestos-Containing

rity. Responsibility of each
Jocation; CED-prepared criteria
not required.

4.3 ,,,S-_H,«Clarkféégl;;;;;;::;:\\\\ Removal, Modification, and/or
Hygiene Depargmggga_,,,,f--J _______________
“(Terry Hanning) . Materials. Procedures already in

4.4.1 G. B. Elder (Materials) Use of Asbestos-Substitute Gas-

GRAFOIL™, spiral-wound with

GRAFOIL™ or TEFLON™ fillers or

reinforced TEFLON™ will cover

our needs for now. Internal

program of testing other non-

asbestos substitute gasket

materials not needed; will rely on

test data developed by Materials

Technology Institute (we are

member) at no additional cost to

CED. A concern was ratsed regard- ' !
ing the control of the use of the
aramid-reinforced “nonasbestos”
asbestos-substitute materfals for
gaskets in machinery items (e.g.,
pumps, compressors, etc.). These
materials will not only not pass
fire tests but will also perform
poorly as gaskets because of their
propensity to cold flow. The
perception is that the vendors are
making these substitutes without
our knowledge and consent.

4.4.2 R. H. Engle (V&P Specs) Two-to-three man-months of werk is
required to revise and issue valve
manuval and V&P Specifications.
Can accomplish this with in-house
staff by original) July, 1988,
target date; however, will preb- -
ably need technical assistance to '
meet required September 30, 1987,
completion date. Approximate
additional cost to CED $20,000.
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. Meeting Minutes - ’ -4 - April 6, 1987

Agenda ' : : !
Number Responsibiiity Duty and Action/Agreement -

4.4:3 C. C. Neely (COP Specs) ~ Modest additional manpower re-
quired to revise specs; however,
printing/distribution cost of
unplanned revision of COP Specs in
1987 not included in T&S budget.
Estimated additional cost to CED:
$8.000.

5 C. C. Neely

"sold" on need to quit using
asbestos-containing materiats in
favor of more costly substitutes.
They are fed up to here with even
more costly monitoring, record-
keeping, disposal requirements for
asbestos-containing materials,
etc.: and hence, are desirous of
having Standard Practice documents
available to allow them to cease
using these materials prior to the
mandated January 1, 1989, cutoff
date.

6 G. B. Elder (H. G. Clem) Identification of Asbestos-Free

M e T T T e Y T e T - - —

tion Manual as appropriate by end
of third quarter. Estimated cost
to CED: $6,000.

6.1 C. C. Neely Next Meeting. Unless the need for

¢ the next meeting of the Task Group
will be held on August 4, 1987, at
the South Charleston Technical
Center in Room 3505. A1l members
are requested to mark their
calendars accordingly.

The detalled minutes are attached for those interested in more
complete information.

Respectfully submitted,

C. C. Neely for the Task Group

CCN:at
Attachments
43141
UCC 005977
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' UNION CARBIDE CORPORATION
, ENGINEERING, MANUFACTURING AND TECBNOLOGY SERVICES DEPARTMENT
i HEALTH, SAFETY AND ENVIRONMENTAL TECHNOLOGY . ,
Py South Charleston, West Virginia ' .

BUSINESS CONFIDENTIAL MEMORANDUM
March 23, 1887

Reely

Calvert
Clark
Elder
Engle . , .
Kavasmaneck RECEIVED

Noga ree , MAR 2 4 1987

. Hanning ; CCN
SUBJECT: Asbestos Implementation Task Group

COPY: -

-3 QU’:‘UNQUJ&" O
momTwWEE Q

=y

FROH:

Clyde,

The following information is being forwarded for issue as
part of the subject minutes ggg_zepxeaenta_thnag71tem5 tagged for
responsibility by the(Industrial Hygiene contact)on the Asbestos
Implementation Task Group. —

Also please find attached SH-256, Removal and Handling
Asbestos-Containing Materials, which is a Standard Practice of the C&P
Safety/Bealth Technology Manual. Section 2.6 of this standard deals
with the EPA regulations for removal and handling ¢£ asbestos ; .
materials and has not been updated with respect to recent EPA asbestos
proposals. The sections dealing with OSHA regulations have been
updated. SH-256 has been volatile and will be revised when needed as
part of my responsidbility as a member of the Safety/Health Standards
Team.

- A goal of the asbestos task group is to establish a program
so that asbestos will not be purchased after January 1, 1989. A C&P
criteria ( guideline document ) for the identification of
asbestos-containing materials is needed as part of the overall
program. A consensus of C&P Industrial Hygiene Departments will be
sought as a basis for the criteria. The criteria will provide
recommended technigues and when.-to use them, pricing, timing and
accuracy of results, and other subjective information. Polarized
light or scanning electron microscopy are two identification
techniques that can provide fast and accurate confirmation for the
presence of asbestos.
" This assignment will have the following estimated schedule

and cost.
Schedule: 4Q 1987.
Cost: None, cost will be part of normal Safety/Heaith
Standards Team Work.
h UCC 005978
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The need for a protocol to sample asbestos at the new 0.2
fibers per cubic centimeter of air exposure level was discussed. The
protocol would be used to eatablish asbestos exposure data from the
storage ( binders may deteriorate and release asbestos ), cutting and
changing out of asbestos gaskets and packing. After discussion with
Industrial Hygiene representatives, the need to develop a generic test
protocol for asbestos exposure 48 not warranted since the OSHA
Asbestos Standard clearly defines the sample taking method that must
be used. The Plant Industrial Bygienist is familiar with this method
and can quickly outline a technician’s job duties in taking air
samples during storage, cutting and changing out of asbestos gaskets
and packing. Additionally, the Plant Industrial Hygienist will be
able to supply other recent asbestos exposure data from the plant
monitoring strategy program, if available and applicable.

This action will have the following estimated schedule and
cost.

Schedule: Sample taking can proceed immediately with the
support of the location Industrial Hygiene area.
Cost: None, resources are outside this task group.

Sincerely,

///

. //
, Terry 8. Hanning
| 200073828

.Unicom 8-721-5903

UCC 005979
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¢ . STANOARD PRACTICE

< S UNION
CARBIDE Sh-256
[ PAGE | UF 2
[ : _ . : INTER DIVISTON 1966
E . REMOVAL ARD HANDLING . .
i ASBESTOS-CONTAINING INSULATION MATERIAL
1 GEMERAL _ .
. 1.1 Tris Preceice provides & pm&ﬂn for the safe removdl and hendling of asbestos-containing fmsulation materis} and
campliance with OSHA regulation 29 CFR 1910.3007 and 1926.58 and EPA regulation 40 CFR 61 Sudpart K. The purpose of the

Practice 15 to ensure the safety and health of esployees airectly favolved with performing the work amd of others, either {a the
{mmediste ares or downwind, who may be exposad to resfdual dust/fiders. Insolation waterial containing ssdestos 15 no Joager
fnstalled by UL.C; therefore, the concern of this Practice {3 to control renovation and émmolition operetions favolving the
resoval of 016, asdbestos~contaiaing insulation; 1a thess activitfes OSHA Standard 29 CFR 1926,56 1s applicadle, - For adaitional

. details, review the OSHA Standards.

A1} {nsulation materials spproved through the use of UCC Imsulatfon Standards have been spectified asbestos-free since
157,

¢ “STANDARDS

.Y Permissible Exposure Limits . .

z.1.1 Eaplayee 8-mour time-weighted average exposure to sirborme comcentrations of asbestos fidbers shall not exceed
0.2 fibers, longer than § afcrometers, per cubic centimeter of afr. .

2.1.2 An action Yevel of 0.1 fiders, lb&uer than § micrometers, per cudic centimeter of air has Deen sat which
triggers the monftorfng, medicel, and employet fnformation and tratntng requiresents.

‘ o Work Practices

a2y Insofar as practicable, demolition, removal or handiing of asdestos-comaimiag fasulstion shall be performed
wirile the matarfs) 51 ¥ srffictently wet 2tate %0 preveat ewission of airdorne fiders exceeding sxposure Jiuits prescrided in
2,5.) and 2.3.%, See Section 2.7.3 for the specific EPA regulations that comtrel work practices. Wherever feasible, the '
enployer shall estad)ish megative-Pressure erclosures before commencing removal, demolition, and reanovatfon operations.

.2.2 Caution signs shall be posted at all approaches to aress which may contatn excessive concentrations of atrborme
asbestos fibers 30 that an employee iy Teed the signs and take necessary protective steps before entering the ared. T sigms
shall state:

 DAMLER-ASBESTOS ;
' CANCER AMD LUNG DISEASE
. HAZARD - AUTHORIZED PESLSONMEL ORLY;
RESPIRATORS ANV PROTECTIVE CLOTHING ARE RE{MIRED IN TRIS AREA

In adsition to these signs, Yegidle signs warning of the health hazards of asbestos shall be provided and displayed at each
- Tocation where afrborne concentrations of asbestos fibers may axceed the expasure limits 1isted fn Section 2.1.1. See Sectfon
2.6.4.4 for additfonsY requirements for posting sfgns. Whenever feasible, a megative pressure enclosire sust be established
before comuencing removal, demolftion or renmovation operation. ~Afr dxhausted Trom the encloture sust pass through s NEP f{lter
. (See 25 CFR 1926.58). "

2.2.2.) An appropriate barricade, vsing caution or barrier tape for example, shall be erected around the
perimeter of outdoor areas &t a supplesentary, protective seasure to discourage ynauthorized entry.

L " .
' 22.6.1.2
(&
p UCC 005980
e, o ]
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STANDARD PRACTICE

UNION
s carBiDE] §
PAGE 2 OF 7 "

DECDWLR 1980 ' : WTER DIVIBION . : L . .

1.3 Insofer as precticable, removed tnsulation thall be wetted snd placed directly tato labeled plastic tags {or
other suitadle containers) for disposal at s spproved landfi1). Othervise, place plastic sheeting beneath the job stte, mist
spray the removed fnsulation with water, amended water, or wetting agent and then place in plastic bogs. When wet methods of
removal Aleantp ore impractical, e.g., when tesperstures are below freezing, vacuuming or sweeping Bay serve as an effective
altermate Cleanup method. Sweeping compound thall be applied o the work ares o prevent dust generation when tweeping. See
Sectfons 2.7.3,7 and 2.7.4 for specific work practice requirsments. . .

.4 Label Specifications - Loataimer cevtion Tabels shall be printes in letters of sufffclent size and contrast as
to be readily vistble and legible. hhere feastble, fastslled asbestos-containing products shall also contain & visible 1adel.
The Tabel shall state: : '

DAMGEN - CONTALNS ASBESTOS FIDERS;
AWID CREATING DUST:
CANCER AMD LUNG DISEASE MAZARD

Where feasible, fnstalled asbestos contafaing products sioule be labeled tn accordance with 2.2.4.

2.2.5 Regulated Areas - Esployers sust 1dentify as regulated aress sry locetionsia their workplaces where there say s
be occupations] exposuras to atrborne concentrations of asbestos sbove the PEL, Only authorized persens, with proper
respiratory protection, may enter regulated areas which sust be clearly posted. Esting, erinking, and smcking are prohibited in
regulated aress.

PN Housekeeping ~ All external surfaces 1n any place of esployment shall be mafntatned free of scomulation of
asbestos fibers. Special sttention should be given to cleaning scaffolds used 1a demol{tica work., Clean-up of asbestos dust fs

profidited with cospressed alr, ary-sweeping or any dry clean-wp process. . |I

2.2.7 Waste Disposal - Asbestos waste, scrap, dedris, Iugi. con'ut'n‘erl.'eq}fpcut. and nbe:’tas-coat.!um
Sisposable clothing, that §s consigned for dispossl and which may procuce atrborne concentrations of asbestos fibers tn excess
of permissidble exposure Timits, shal) be collected and disposed of fn sealad Jeak-tight containers to an approved lamdfill, See

Section z.6.4 for specific disposal requirements, .

2.3 Personsl Protective Equipment

3.1 Respiratory Protection - Employees eagiged fo the spraying [wetting-down] of ssbestos, the removal; n the
demol{tion of pipes, structures, or equipment covered or $asulated with asbestos; and in the resova) or desolition of asbestos
fnsulatton or coverings shall be provided with respiratory equipment based on the afr coacentration in Tadle [ snd selected from
among those approved by the Mine Safety ind Health Adsin{stration, Department of the interfor, or the Mational Institute of
Cccupational Safety and Health, Department of Health snd luman Services described 1n 30 CFR Part 11. Compliance with exposure
1wits prescribed 1n 2,1, Permissidle Exposure Limits, shall not be achieved by the use of respirators, except: .

1. Durfng the fmterval mecessary to {astall or fsplement feasidle engineering and work practice controls, .

2 In work operations such a3 masntenance and repatr activities or other activities which the emplayer
esteblfshes that engineering and work practice control procedures are aot feasible, !

3. In work sttuations where feasible engineering and swork prectice controls are rot yet sufficient to reduce
exposure to or below the PEL,

4, In ewerpencties.

Where resptrators are perwitteo the esployer shall provide a powered, air purifyim respirator ta 1feu of any Aegative pressure
respirator specified tn Tadle ) whenever: .

8. An employee chootes to use this type of respirator; and
o. This respirator will provide sdequate protection to the emplayee.

22.5.1.2

UCC 005981
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J

. UNION
CARBIDE SH-256
PAGE 3 OF 7
DECEMBER 1506

frrrTen

_ = : .
' JABLE 1 : .

RESPIRATORY PROTECTION FOR ASBESTOS, TRENOLITE, ANTHUPHYLLIVE, AND ACTINOLITE FIBERS

-

Alrborne Concentration of Subject

Matertals or Combination of
. ’ These Materials : Required Resptrator
1. WMot i excess of  f/cc 1. Halt-mast limﬂfylu respirator equipped
(10 x PEL) with high-efficiency filters.
. 2. Not in excess of 10 f/cc 3. Full facepfece sir purifying respirator
(50 x PEL} : T, nigh-efticiency filters.
. 3 Mot 1n excess of 20 f/cc 1. Any powered lu:-pnrifnn respiretor
: {300 x PEL) squipped with high efficiency filters.

2. Any supplied-air respirator operated in
continuous flow sode.

4. MNot 1{n excess of 200 f/cc 1. Full facepiece supplied atr respirvater .
{1000 x PEL) operated in pressure demind mode, .
5. Greater than 20U f/cc 1. Full faceplece supplied atr respirator
(greater than },U00 x PEL) or opersted 1 pressure demand mode equipped
unknown concentration) . with an auxtlfary positive pressure

self-contained breathing apparetus.

} .32 Specie) Clothing - The eaployer shal) provide and require use of special clothing, such as coveralis or simflar
whole body clothing, head coverings, gloves, and foot coveriags for sny employee exposed. Contaminated clothing aust be stored
1n closed contsiners sucn as scaled Jockers. It should be changed datly.

.33 Hygfene Facflfties and Practices - At any fixed place of employment exposed 0 concentrations of asdestos
¢iders in excess of permissfble exposure 1imits, the employer shall provide change rooms for esplayees working regularly at the
place. Two separate lockers or containers shall be provided each employee, s separated or 130lated a5 o prevest contamination
) of the employee’s street clothes from his work clothes. Employess eaposed 10 asbestos during their work shift must shower
¢ before leaving the plant and must sot Jeave wearing costaminated work clothing. Emplayees working ia asbestos areas must N
ready access to filtered sir Tunchrooms and must wash their face and hands prior to sating or smoking. Protective clothing mist '
not be worn {a the lunchroom.

2.3.4 Laundering - Laundertng of asbestos-contaminated clothing shall be done so 43 to prevent the release of
alrborne ssdestos fiders in excess of prescribed exposure limits. Toose performing launderiag of ssbestos-contaminated clothing
must be fnformed of all requirements listed ip Section 2.3, Pertomal Protective Equipment, Contaminated clothing shell be
transported 1n senled imperncable containers and labeled fn accordance with Sectfon 2.2.5, label Specifications. If disposadle
coveralls are used, they should be placed {nto contatners witn asbestos for dizposal.

r

22.8.1.2

~
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UNIUN
C seaso CARBIOE -
PAGE 4 OF 7 A :
DELENBER 1986 : L. - WTER DIVISION .

v 24 Iindustrfal Hygtene Responstbiltty ' ' : Lo

2,4.1 Monitoring - Esployee exposure moaitoring shall be conaucted to determine compliance stetis with regard to
pereissidble axposure 1iwits and respiratory protaction requiresents. Eavirommants)/Arse monitoring stell be conductad slong the
periphery of the restricted ares to assure that fupttive emissions exceecting parmissidle exposure Jimits do mot extend past the
domarcated ares. Samples shall be collected using 25 mm diameter ained cellulose filters and 4 50 mm extension cowl, Swples
shall be of such frequency and patters a3 to represest with reasonadie accuracy the Jevels of sxposure of the employees.
Nonitoring 1 required at lsast every 6 months for esplayees whose exposures to asbestos {3 at or sbove the action lew), \dhere
construction standard 1926.58 15 spplicadle, dafly montitoring 1s required unless emplayees vse supplied atr respirators 1o a
positive pressure mode. Samples sust be analyzed wsing & phise contrest microscope calfbrated using & phase shift test slide )
‘apd equipped with § Malton-Beckett graticule, The filter simples must be prepared using aCetone-triscetin clesring solution and
be counted n accordance with the "A" rules contained tn the KI10SH 7400 method. * .

2.5 Traiming

2.5.1 All employees who sre axposed to ¢1rdorme stbestos concentrations $a excess of the exposure limit Yfstad i

Section 1.2 with or without the use of respivstors shall partictpate 10 & tratning program at the time of or prior to iaftial
' assigrment and at least snnuslly sfterwards that fncludes these information topics:

1. Health affects associsted with asbettos exposure.
2. Relationship between exposure to ssbettos and smoking in producing lung cancer.
3. ature of operations which could result fn exposure to asbestos und necessary protective steps to mintntre .

expasure inCluding, as applicadle, englacering controls, work practices, respirstors, housekeeping and protective

clothing. R
4. FPurpose, proper use, fitting instmtiohs. and Timitations of the respirators used to protect agafnst .
asbestos fibers.

5. Review of all provisfons contaised 1a 29 CFR 1910, 7001, Asbestos.
6. Purpose for and description of the asbestos medical survefllance program.
1. Instructions for handling spiils as well as emergency and clesn-up procedures,

25,2 Training records shall ‘de mstatatned by the location and shall be readtly availadle to 811 affected employees
and to OSHA personnel tpon thelr request.

2.6  Medicel Survetllance
2.6.3 Medical survefllance sh1l be provided to all employees where exposure, without regard to the use of respirator, .
13 at or above the action level for X0 or wore days per year.

4.7  Federal EPA Regulation, 40 CFR 61, Mazerdous Air Pollutants; Subpart M - Nations] Esission Standard for Asbestos

211 Appifcabiitty < These requirements apply to the cewci{tion of structures or .Fendvation of equipment and piping
that {rvolves resoval of {nsylation that contatins friable asbestos materfals, Friadle asdestos meterfa) means any material
contatning more than 1 percent asbestos by weight that hand pressure can crumble, pulverile, or reduce to powder when dry,
Demol ftfon means the wrecking or taking out of any Yoad-supporting structurs! member of a facility together with any reloted
handling operations; oa the other hand, rencvation means to alter one or more facility components fa any way without taking out
Toad-supporting structural members. ~ Flanned rencvation cperations in\wg scheduled and unsCheduled operatfons 1a which the

.82
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STANDARD PRACTICE

Q'\ -

UNION
CARBIDE SH-256
PAGE & OF 7
DECEMBER 1516

: ‘ o INTER DIVIBION
i ——— — e e — e e

M of friable asbestos material thet will be removed or stripped within & given time period can be astimated or predicted
based on operating experience. Adequitely wetted means sufficiently mixed or coated with !“" or an aqueous salution to

prevent dust emissfons. . .

2.7.2 Key Notification Requirements

1. TViniag - The EPA must be notiffed with a written motice of fntention to desol{sh or renovate according to
these tiaing requiresents:

3. As early as possible before renovation degins if a'luned. but ot mecessarily scheduled, renovation '
operatfons are predicted to favolve the stripping or removing of at Jeast 260 Vinear feet on piping or 160
square feet on other facility components of friable asbestos matarials within & year.

b. At Tesst 10'days before a demolition operation that iavolves at least Zt0 \inear feet on piping or W60,
square feet on other facility components of frisble ssbestos materials.

€. ‘At Yeast 'zo,cm“ before a demolition operation that tavolves Ic'u than 260 linear faet on piping or 160
square feet on other facility components of friable asbestos saterfals (EPA requires further advance notice for
these demotitions tbat are shorter in duration}).

. 6. As garly as possidle before & structurslly unsound facility in danger of taminent collapse is
demol{shed under an order of a state or local government agency.

2. TYext of Notificatfon Letter - A suggested notification letter for the demolition and/or renovation of
’ facilities containing friable asbestos materis] per requirements of 40 CFR 61, Subpart N, Section 146 {c), 1s:

Form of Notification

NOTICE OF INTENT TO DEMOLISH OR RENUYATE STRUCTUR:S, EQUIPHENT OR
PIPING INVOLYING FRIABLE ASBESTOS INSULATION

3. Mame of Owner Union Carbide Corporation
Z. NMddress of Owner {Locatfon Street Address of facility being demo) 1shed or renovated).
3. Oescription of Facility Yarfous buflgings, equipment and piping used in manufacture snd

distribution of chemicals and plastics and also age, size and prior
use of these facilities.

4, Estimate of Quality of Asbestos Approxfeste amount af friable asbestos material present fn the
facility snd expledstion of “techniques of exttmation 17 estimate for
\ demolftion operation {s Jess than 160 square feet or 260 linear feet.
. 5. Scheduled Start and Completion Dates
6, Nethod(s) of Demolition/Rencvation .
J. Compliance Procedures How EPA regulations will be followed
8. Disposal Site . Mame and Yocation of site whare asbestos weste matertal will be
deposited

Only parts ! through 4 are necessary for demolition operatfons favolving less than 200 linear feet or 160
square feet of friadble asbestos materfal. The mame, title, and suthority of the State or Jocal governmest representative who
orgers the demolitfon should be added to the motificstion for demolition of structurally unsound factlities. Some states,
1nciuding Georgta, MNew York, North Carolins, and Californis, also reguire notification of demolition aﬁa/or Tenovation
operations 1nvolving friadle asbestos materials.

. ) 22.6.0.2

UCC 005984
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213 Koy Removal Requirements - For a planned denclitios operation or for the total of schedulad removation
operations 1a whichk st least 260 Ynear feet or 160 square feet of asbestos materisl s removed: .

1. Frisdle ﬁbenot materials shall be removed before a semolition or renovation o.porlt'lou If the operstion
would 1ikely break up or preciwde access to the asbestos saterisls for sudsequent removal wnless the asbestos neterials
are on & factlity component encased §n a meterisl such as concrete or sre adequately wetted whenever exposed. .

2. I a facility component is covered or costed with asbestos saterials and 15 mgved 1n sections or wnits,
1t shall be carefully lowered, not éropped or thrown, to the ground tevel and shall have any exposed asbestos seterials N
adequately wetted while cutting or disconnecting.

3. Wetting {x mot required during renovations §f the EPA {3 requested to confirm that wetting would
snavoidably damage squipment. If the EPA confiras this, then s local exhaust ventilation and collection systes st be
«sed to collect asbestos particulates. The sxhiust systas must exhibit mo vistidle emfssions to the outside afr or be
desfgned and operated according to 40 CFR 61,154, .

4, after sectfons or units of piping or equipment ﬂtiv ssbestos materfals have been taken out of the facility, )
the asbestos saterisls auring stripping shall be adequately wetted or shall be collected by & ventilation and collection
system as spectfied tn 2.2.3.3.

5. Dust-tight chutes or containers shal) be used to lower astestos materfal removed or stripped more than 50
feet sbove ground level and not removed tn wnits or sections.

6. AN friable asbestos materfals that have been removed or stripped shell rematn adequately wet unti}

collected for disposal. PO . . . .

7. 1f the amblent tesperature #3 below 0°(, then the only wetting requirements are those spectified ir 2.7.3.4 ,
and 2.7.3.6. Equipment or piping coated or covered with asbestos materfels shall be resoved to the maximm extent

possible.

8. For deaciition of a structurally unsound facility under the order of 2 State or local govermment sgency,
the portion of the factlity that contsins frizdle asbestos materials shall be adequately wetted during the wrecking
operstion, The wetting requirements speciffed 4n 2.7.3.4, 2.7.3.5, 2.7.3.6, and 2.7.3.7 sha)l 2130 apply %o any
emergency demolitfons,

2.7.4 Key Dispose) Requirements

1. ¥isible emtssions shall mot occur during the collecting, transporting, er disposel of any
asbestos-containing waste material unless the alr-cleantng methods specified tn-40 CPR Port 61.154 are used to collect
asbestos fibers before they escape to the outside air. .

2. The disposal methoa for collecting and trarsporting asbestos-containing waste saterfals shall be approved
prior to use by the EPA, unless either of these two EPA-approved methods are used:

[N fori 211 asbestos-containing waste materfa) nto acnfriable pellets or other shapes, or

b. Adequately wet and seal while wet in teak-tight contatners all asbestos-containing waste nateris), The
waste containers shall be labeled according to Section 2,2.4,

22.8,3.2
UCC 005985
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3. The disposal site for asbestos~containing waste saterial shall bhave no vls?b'lt smissions, or the disposed -
material shall be covered within x4 hours with at Jeast stx faches of ponasbestos-costaining saterial or with an
effective resinous or petroleun-based dust suppression agent (waste crankcase ofl 12 not acceptadle.} Alternative

methods for controlling asdbestos emissions must have EPA approval betore being fuplemented.

. : 4. Either & mtural barrier or a fence shall sdequately deter (as determined by the EPA upon request and
supply of appropriate informetion) publ{c access to the waste dispossl] sfte. If fenced, then sarming sfgas (" x 1a%)
shall be posted at a1l entrances and at {ntervals no greater then 330 feet along the perimeter of the sections of the
site where aslestos-containtng material #s depositec. The signs shal) state:

ASBESTQS MASTE UISPOSAL SITE

DO ROT LREATE DUST
BREATHING ASBESTOS 1S hAZARDOUS TO YOUR HEALTH

¢.b AUDITS

2.6.1 Lach Yocatfon shall perfodically audit this procedure to ensure understanaing and compliance.

UCC 005986 z2.5.1.2
B
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UNION CARBIDE CORPORATION
ENGINEERING, MANUFACTURING, AND TECHNOLOGY SERVICES
- CENTRAL ENGINEERING
P. 0. BOX B361
SQUTH CHARLESTON, WEST VIRGINIA 25303

MEMORANDUM

BUSINESS CONFIDENTIAL

March 23, 1987

RECHVED
MAR 25 1987
T0: Mr. C. C. Neely
| CCN
FROM: 6. B. Elder

SUBJECT: Input to Minutes, March 17 Meeting on Phase-Out of
Asbestos-Containing Materials

Item 4.2, Replacement of Asbestos-Containing Insulation as Required to
Maintain Structural and Functional Integrity.

Abestos-containing insulation becomes a hazard when the weather
barrier becomes damaged or other conditions such as powdering
of the insulation allows asbestos particles to become

airborne. Corrective action would be removal of the insulation
or sealing the barrier to prevent airborne dust.

The Task Group agreed that each locatton is responsible for and
aware of the problem and that a criteria from the Task Group is
not destirable.

Item 4.4, Use of Asbestos-Substitute Materials
1. Insulation

a. Insulation materials that do not contain ashestos are
the only materials currently specified and uvsed, so no
action is required.

2. Gaskets

a. Suitable substitutes are available and a]read& accepted
in the specifications (Grafoil, Spiral-wound with
Teflon or Grafoil, reinforced Teflon).

b. Aramid-reinforced “nonasbestos™ materials do not pass ~
fire tests and have limited ability to maintain
preload. A crash program to test these materials is
not justified and a program currently sponsored by the
Materials Technology Institute has promise of providing
an inexpensive way to test such materials in the future.

UCC 005987
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c. HNew materials that may be introduced as asbestos
substitutes will be tested as a normal technology
activity.

3. Packing

a. @Grafotl and graphite-fiber packing will be adequate, so
no action 15 required.

4. Machine Gaskets

a. These gaskets are bought as sets for the machines and
substitutes are selected by the machine manufacturer.

Item 6, Identification of Asbestos-Free Insulation.

a. Harold Clem's memorandum (attached) 1ists identifiers
currently being used in insulation to show that it does
not contain asbestos.

b. Harold Clem s polling the C&P locations to determine
4f they are currently using tdentification tapes,
embossed or color-coded metal weather barriers or other
methods to ddentify insulation containing asbestos
and/or insulation free of asbestos. Location Practices
documenting the identification codes will be issued in
the Insulation Manual as appropriate.

Schedule:
Complete poll of identification codes - May 15.
Issue Location Practices - September 30.

Budget: $6000.

GBE/ds
20064
UCC 005988
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© - BUSINESS o
? CONF'DENTIAL UNION CARBIDE CORPORATION | .

ENGINEERING AND HYDROCARBONS DIVISION
CENTRAL ENGINEERING
SOUTH CHARLESTON, WEST VIRGINIA

MEMORANDUM

February 13, 1987
RECEIVED '

T0: G. B. Elder, 511/ : FEB 19 1987,

CC: D. D. Barnette, 512
R. L. Boggess, 514
J. E. Boley, 380
D. L. Carrick, 519
A. H. Keene, 510
G. H. Reinhart, 312

L. E. Calvert, 511 '
S. W. Clark, 511
R. W. Engle, 511
T. E. Hanning, 511
D. J. Hymel, 515
R. W. Maddox, 511
D. D. Miller, 512
i C. C. Neely, 511
M. Patel, 511
MOC )
FROM: H. G. Clem
SUBJECT:  IDENTIFICATION CODE FOR ASBESTOS-FREE INSULATION

This report is in response to your letter on asbestos identifica-
tion concerns with insulation in our plants. Three primary issues, integral
asbestos-free visual coding for insulation materials, weather barrier coding,
and asbestos identification tests are discussed under separate headings:

1. Integral Non-Asbestos Identification of Calcium
Silicate Pipe and Block Insulation

A1l of our approved vendors for calcium silicate pipe and
block insulation have visual identification dispersed
throughout the white product in the form of either gold
colored mica flakes or black fibrous material to indicate
that the insulation is asbestos-free as shown below:

0037J

UCC 005989
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Calcium Silicate Asbestos-Free

Insulation Manufacturer Identification
Xaylo 10-AF Owens-Corning Mica Flakes
Fiberglas. Corp.
Thermo-12 ‘Manville Corp. .Mica Flakes
Super Caltemp NA PABCO Black Fibers

Manufactuers of expanded perlite, Material Spec. 4, also have
asbestos-free visual identification. The current approved
material, Goodtemp 1500 from the Howred Corporation, has a uniform
pink color throughout the material. Celotemp 1500, a formerly
approved -insulation that is no longer being manufactured, contained
mica flakes 1ike the current calcium silicates.

Since apparently only solid white compositions 1ike the early
calcium silicates, 85% magnesia, and insulating cements for steam
piping and boilers contained significant percentages of asbestos
fibers, manufacturers of most other insulation materials have not
adopted an asbestos-free coding system. Insulations with distinc-
tive characteristics or appearance like cellular glass (UCC Spec.
1), polyurethane foam (UCC Spec. 3 and 7), performed fiber glass
(ucc Spec. 6), flexible plastic foam (UCC Spec. 12), and mineral
wool (UCC Spec. 14 and 40) never contained asbestos.

Of course, since the use of mica flakes and other visual coding
was not widespread until the mid 1970's, most insulation in older
units may require laboratory testing for possible asbestos content
before replacement or modification.

2. Asbestos-Free Visual Indicator for Metallic and
Mastic Weather Barriers

You asked for a durable visual indicator for metallic and mastic
weather barriers to indicate that the insulation underneath did
not contain asbestos. I have found that several methods are
being used in the petrochemical industry, but there is no
universal standard on this important subject. A summary of
asbestos-free identification methods related to weather
barriers is listed below:

Surface Texture Variations:

Reportedly, Tennessee Eastman, Eastman Kodak, and Amoco have
adopted the use of a “stucco embossed™ texture finish in efther
flat or 3/16" corrugated configuration for aluminum or stain-
less steel weather barriers on all fnsulation replacement
projects. This method provides a distinctfve visual coding
that contrasts with the older smooth finish metal weather
barrier sheet material.

UCC 005990
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00374

Surface Texture Variatfons - Cont.

Only minor changes are required in installation procedures
with this approach, and planned or inadvertent painting of
the weather barrier will not affect the visual identifica-
tion characteristics., The method is not applicable to
mastics or plastic weather barriers, however.

.

Color Coding:

This procedure involves the use of factory finished weather
barrier in a specific color to indicate that the insulation
is asbestos-free. The colors most used for this purpose are
white, green and blue., To be effective, this method would
require coordination with existing UCC safety color coding
in the plants.

Identification Tapes:

This method utilizes making tapes applied over standard
weather barrier materials to indicate that the insula-
tion either contains asbestos or {s asbestos-free.

E.I. DuPont de Nemours & Co. (Inc.) uses this method.

A copy of the DuPont specification entitled “Identifi-
cation for Installed Asbestos-Bearing Insulation” is
attached for reference.

This type of identification tape is available from several
suppliers. The DuPont tape features fade proof ink lettering
and background with a clear polypropylene coating for chemical
resistance and durability. The asbestos code lettering is
combined with arrows to show the direction in which the indi-
cated insulation runs.

The primary advantage of identification tapes is that any
type of weather barrier may be marked whether new or exjst-
ing. Entire sections of plant units can be defined as
asbestos-free with this -technique. The main disadvantage
of tapes is that they may be inadvertently painted over

or removed during routine maintenance activities.

Various versions of asbestos-free identification tapes are
available from graphics label suppliers. In most cases,
pressure sensitive vinyl is used for the tape material.
Unlike the DuPont specification tape, the “ASBESTOS FREE
INSULATION" 1abels and direction arrow tape are usually
separate items, not combined. The blue background/white

lettering is the same in most instances.

UCC 005991
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3. Asbestos Identification Methods

The identification and monitoring of asbestos fibers from

insulation or other sources is the responsibility of UCC )
Industrial Hygiene Groups at our various locations.

According to Mr. Manhel Patel at the Tech Center, several

test methods are available to identify asbestos including

colorametric test kits, microscopic examination with

polarized 1ight, scanning electron microscopy and trans-

mission electron microscopy.

However, the colorametric technique is not as reliable as
the microscopic methods because it only detects iron and
magnesium from bulk samples; interference from related
compounds can affect test results. The microscopic
methods are approved by OSHA, EPA and NIOSH and represent
the best current procedures available.

It is apparent that devising a better way to identify
asbestos that meets government approval will be difficult.
If quicker results are needed at our plants on insulation
replacement jobs, consideration should be given to pre-
sampling the existing insulation well ahead of any planned
work .

Conclusions and Recommendations

The visual asbestos-free coding methods of our calcium silicate
and expanded perlite suppliers, je mica flakes, black fibers, etc., will
be inciuded in our UCC Material Specifications 2 and 4 as suggested by
Don Miller of the Institute Plant. This may provide some valuable assist-
ance in the field identification of insulation materials. .

Concerning the visual asbestos-free coding of weather barriers,
it appears that no single identification procedure may be suitable for all
conditions in our plants and other facilities such as laboratory buildings.
One of the main problems is the diverse types of weather barriers encountered;
aluminum, stainiess steel, PVC, fiberglass laminate sheet, and mastics.
Some differences are also evident in our options when we are replacing
asbestos containing insulation versus $imply labeling or marking a “good"
existing asbestos-free system.

Current asbestos and asbestos-free insulation coding procedures at
UCC locations range from no identification marking to marking all asbestos
containing insulation with labeling tape and entering a code for asbestos
replacement jobs in the computerized work orders for storage and retrieval.
Before we introduce a UCC recommended practice or standard on weather barrier

00374
UCC 005992
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identification coding, a poll or request for comments should be solicited from

plant insulation representatives and other responsible parties. To assist

in the proposed poll, actual samples of identification tapes and embossed

metal weather barrier would alsoc be sent to each respondent. .

If there are further questions or comments, please call me.

Yogh—

H. G. Clem

HGC:es

ATTACHMENT

18495  INDEX: 6, 7, 10, 23, 28, 30, 32
42, 43, 44, 44A, 62, 71, 81
e, 120, 121, 122, 127, 138
142, 180, 307, 318, 351

00374
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IDENTIFICATION FOR INSTALLED

THERMAL INSULATION
STANDARD ENGINEERING SPECIFICATION

ASBESTOS-BEARING INSULATION | WLY 1975 | - o
' el APRIL 1984
ETANDARD - APRIL 1884 Page 1 0f 2

. 1. SCOPE _
1.1 ms specification provides informtation for a stan-
dardized method of placing identification on installed
insulation which contains free asbestos fibers or insu-
Iation of unknown ashestos content.

1.2 This specification is applicable only for identi-
fying installed insulation which has a questionable free
asbesios fiber content. Obviously, materials such as cel-
lular glass, glass fiber, mineral wool, polyurethanc
foan, and polystyrene foam do pot contain asbestos
fibers and, therefore, do not need to be marked for
identification.

1.3 Follow this speciﬁcation only at locations where
such identification is required by the operating de-
partment and the plant does not have a conflicting estab-
lished identification procedure.

2. CONDITIONS

2.1 From an installed insulation viewpoint, specific
areas on a site are classified as follows:

2.1.1 Condition 1. New facilities on which no in-
sulation containing free ashestos fibers was installed.
This could be an entire site or a segregated building on
a kite.

2.1.2 Condition . New additions to existing
buildings which can be clearly defined by designaied
column lines or a defined plane through the building.
The eddition does not contain any insulation eonuinlng
frce asbestos fibers.

2.1.3 Conditlon 11i. Existing arcas which are
modified by the addition of insulated lines or

equipment.
~ 2.1.4 Condition IV, Existing areas in which exist-
ing insulation is being replaced.
3. TYPE OF IDENTIFICATION

For identification, place strategically located strips
of appropriately marked tape around the circumference
of the pipe finish or an the equipment finish. Position
the tape 50 a8 to indicate the type of insulation used with
the arrows pointing down the line in the direction ia
which thc indicated insulation runs (sec Figure 1).

4. PLACEMENT OF IDENTIFICATION -
WHEN REQUIRED

4.1 Condition L. Individual ineulated lines or equip-
ent pieces in new facilities or segregated bulldmgs in
which no insulation containing frec asbestos

installed, do not require identification. A1 turnover, the
local construclion organization is to notify the plant that
the facility is free of materials containing free asbestos
fibers.

4.2 . Condition H. Individual insulated lines or equip-
ment pieces in clearly defined additions in which no
insulation containing free asbestos fibers was installed,

do not require identification. In lien of marking individ-,

ual lines or equipment picces, place strips of tape strate-
gically along the plane that defines the building
addition. Locate the tape on sclected columas, beams.,
walls, or ceilings, to clearly identify the plane at which
the asbestos-free insulation starts. Apply two parallel
strips of tape. Posilion one piece of tape with the arrows
orientated to indicate that, from that point on, all insu-
Iation is nonashestos. Position a second piece of tape
with the arrows orientated to indicate that, from that
point back, the insulation may contain {ree asbestos
fibers. -

4.3 Condition i, Individually mark all new insulated
lines and equipment pieces installed as additions or
modifications in existing arcas to indicate insulation as-
bestos content. Where ashestos-free insulation is in-
stalled on a pipeline, place a sirip of tape around the
circumference of the finish at the points where the pipe
goes through a wall or partition. Orient the arrows to
indicate that the line inside the room has ashestos-free
insulation. Where a tie-in is made to a line insulated with
a material of unknown asbestos content, identify the
junction of the insulation by parallel pieces of tape
around the circumference of the finish. Position one
piece-of 1ape-to indicate that, from that point ou, the
insulation is asbestos-free. Place a second piece of tape
with the arrows orientated to indicate thst, from that
point on, the insulation may contain free ashestos fibers.

4.4 Condition {V. Where insulation is being replaced
in an area of unknown ashestos content, by ashestos-free
insalation, identify the replacement insulation by a strip
of tape placed sround the circumference of the pipe
finish or at strategic locations on equipment picces.
Where a line running from wall-to-wall is reinsulated,
place a piece of tape at the points where the pipe goes
through a wall or partition. Orient the arrows to indicate
that the line inside the room has asbestos-free insulalion.
Where a portion of the insulation is replaced, identify
the junction of the existing and replacement insulation
by parallel pieces of tape around the circumference of
the finish. Place one piece of tape to indicate that, from
thal point on, the insulation is ashestos-free. Place a
second piece of tape with the arrows orientated to indi-
cate that, from that point on, the insulation may contain
free ashestos fibers.

UCC 005994
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SN218 P IDENTIFICATION FOR INSTALLED

ASBESTOS-BEARING INSULATION

Page 2 This Page

+

ree AT At

Rev April 1984 226

- 5. HANDLING INSULATION

~  When handling, fabricaling, or removing insu- l;lm Printing Co
lation in the absence of posilive knowledge that it is » 0. Box 696 .
ubeat'os-iree.r assume that it contains free asbestos en, SC 29029
fibers, and follow SAT. (803) 432 - 1901
Top Flight Corp
8. TAPE 165 East 9th Avenue
. - York, PA 17404
-7 8.1 Specifications (see Figure 1) (717) 843 — 9901
a. §uppued in rolls. . T &B Westline
b. Pressure-sensitive contact cement backing - i‘;Southl RosccA t
developed for aircraft use. Angcles, %0012
. (800) 421 - 8618
¢. M-90 tape material — developed for aircraft Sheriden Safety Supply
use. 7029 Huntley Road
Suite E
d. Provide slit in release paper for easy removal. Columbus, OH 43229
(614) 888 - 8040
¢. ASB [ctters and arrow red, repeated on 3-inch York Tape and Label Corp
intervals, on white background. NA letters and arrow P. 0. Box 6805 ~
blue, repeated on 3-inch intervals, on white background. Columbia, SC 29260 -
Letters are approximately 1-inch high. (803) 788 - 2635

-

White background
Red letters

- Taope perforations on
! / b-inch centers

7. TAPE SUPPLIERS (PARTIAL LIST)

Division of Thomas & Betts Corp .

ASB AfB

—nta e L X ——

ASB
1

2Vs”

P

(2
=

'NA NA
|

NA
!

_-’n‘”

A

White bockground )
Blve letters

Tapo Legend: ASB = Asbestos Beoaring
NA = Nonasbestos Beating -

FIGURE | — TAPE FOR IDENTIFICATION
..UCC 005995
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Rgonds. Ham. 4.3 |

PIPING TECHNOLOGY N ——————

HINUTES FOR INCLUSION IN ASBESTOS TASK FORCE
GENERAL MEETING MINUTES

Addressing Section 4.4.2 of the agenda listed in C. C. Neely letter dated

3/2/87 . . . :

R. W. Engle presented proposed plans fﬂr modifying the Valve and Piping

Specifications using strictly GRAFOIL' ™ products as the only

replacement for asbestos. First step would entail developing new UCC
"V-numbers” for those valves which are currfﬁtly listed with asbestos

packing and/or bonnet gaskets and no GRAFOIL' ™" alternate.
Technology will maintain the old numbers unique to aid in

Piping

identification of existing valves. Once the new numbers are developed,
they will be transferred to the affected piping specification sheets.

Secondly, as with the valves, the existing specification names will be ‘
maintained unigue by cancelling the existing suffix letters and

starting with the next available letter e.g., 102 though 1C2F will be

Tisted as “cancelled” and the new Tisting will be started at “1C2F".

The acceptable iineTﬁasket alternate for the asbestos ring will be the

1/16" thick GRAFOIL'™ GHE and the afﬁeptable replacement filler for

spiralwound gaskets will be GRAFOIL'" Grade GT8.

The proposed schedule would target July 1988 for completion of issues
to the manual; the proposed asbestos program would not be reviewed
through normal Technology Manuals Standards (TMS) channels due to the
.nature of the changes. Piping Technology believes there to be 2-3 man-
months (  $5000.00/man-month} of work involved in the transition.
Approximate printing/distribution cost would run in the $5000.00 range.
An accelerated schedule may become necessary if vendors confirm earlier
reports of supply problems and would definitely extend the estimated
time into 3 man-months because additional technical manpower would be

required. Sherry Murphree will continue to feedback on market

conditions.

R. W. Engle/pae
March 24, 1987
AJ4:RWE
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WANG TO:  C. C. NEELY - Locatlon 511 aﬁ“‘ M 4.4
From: S. S. Murphree - Loc. 515 M

Secretary - Anita Thaxton - 721-4802

Purchase of Asbestos - Substitute Materlal

The Chemicals and Plastics Division agreements for gasket and packing
materials are due for renegotiation in second quarter 1987. The
procurement plan and request for quotes have been lissued. Bids are now
being received and new agreements are expected by June 1, 1987.

The traditional method of predicting quantities, material types, and
dollars for price agreements is past history and anticipated future
activity. Our past history of gasket and packing usage shows a heavy
dependance on ashestos at very low prices. He are already seeing a
changeover to the Grafoil and teflon based materfal. The new agreements
will be based on anticipated increased usage of these materials and
dramatic decreases in asbestos use. Our expenditures will increase due to
. higher priced asbestos replacements, higher priced asbestos, and increased
activity of a wide variety of materials.

Many of our traditional gasket and packing manufacturers are no longer in
the asbestos business (Johas-Manville, John Crane, Allpax, etc.). The
manufacturers who currently handle asbestos do not have assurance from
their liability carriers that coverage will continue beyond the next
twelve months. Parker Seals has announced July, 1987 as their cutoff date
for asbestos manufacture. Me have no certainty that asbestos will be
avatlable thru January, 1989. From the purchasing viewpoint new standards
for ?asket and packing should be expedited to the nearest feasible
deadline.

After new gasket and packing standards are determined a tremendous effort
will be required in the plant storerooms, purchasing groups, and
maintenance departments. The effort will be three-fold:

1. Alternates to stocked and purchased material will be determined for
each application.

2. New descriptions and usages will be determined and changes made.
Major C & P locations have 2000 to 3000 separate line items. A

~ plan for changeover from old to new material will be required.

3. _Training and communications will be needed for every end user.

It is estimated that the effort for maintenance and materials management
will require four to six months of work at each location.

Sherry S. Murphree 3/30/87 RECEIVED
MAR 30 1987
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