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end Aazardous Substances - Product Engimesring Substitution Actions

Recomzendations from a taak force on Carcinogens in the Weriplace presented May 27,
1980 to the Engirsering and Research and the Manufacturing and Supply Subcommittees

have oeen sccepied.

A copy of the Exscutive Summary and recoasendations (Attachment 1)
shows the asssignaents to the Product Engaineering Offices aas:

- Elamingte Group A (known pubstitutes without mejor reassign) asbestos, hexavalent
chromiun cozzonents and benzema for Job #l, 1585, where passable.

- 48915t 1n defining redesign/devalopment required to eliminate Group B (known
susstitutas with MJOr redesigns).

~ Re

Ny

commend advanced prog-ans that will de!‘me the job of eliminating Group €
. {sdbstatutss unlnowvm).

Yehacie Materials Development and Planning propoges to coordinate thsas assignments
“anpd taks ovgrall responsibility for assuring they are doae waith the laast additiopal

workload on each PEO.

vorkicg sngineer lavel.
«~ Pleasa contact hi® or me with your thoughts on any aspsct of what ve ara planning
(dttachament 2).

RAR:ve
attachments

L7

We hope to da this by staying in touch and assisting at thes
Bob Husma, TuL134, will ba the VMDLP enginesr in charga.

G. F. Bolling [/

8832084
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EXLCUTIVE SUMMARY

CANRCINOCENS IN THE WOIUSPLACE

——————etite ety g e T,

Introduction

Al the Oclover 1979 joint meotiag of the Engincering and Researcn and tha \anufacturing
and Supply Subcommitices, 8 regort on the Qecupatioant Satetv and e iith adwinistenlion
(OS1]4) Polrey [or Neguleling Workplace Carcinogemy ~ws prosenicd bv Pemannel angd
Orgamzation Sfl This raport noted thut tinal coguiations for carginegens in the woraplyce
were anticipuied Oy the eud of 1979 L way ugreed that effarts tu climinate the use of
potential carcinogens, whare posnible, should de preeesed bv anclvaa of the affceted
matcrials ond processes. In thia regoed, 4 Tosh Porce ~us satublished by the Sudbsommittees
\a identify potential carcinogens and quantities « yse, set targets fof elimimetion of syuch
substanees 1 pessble ahcud of teguialion. \whe sieps to [ing sudstitutes, daveloo u dirsetive
and wdrkplan and orgpnize to Wentily und contral potentiully curcinogenic substances.

Stnce October, OSHA has releasad its Poliev which cstublishes eriterio and srocedures (o
the identification, classifiestion, and regulation of patentiul curcinogens tn the workpluee,
The Policy defines Category | poientisl curcinogons as substances known (o be carcinogentie
1n humans or which have peen domonstryled to be carcinogenic in two separate ladaratary
snimal studies.  Category [l substances are thosa where data ore suggestive of
cureinogenicity in humens and test snamals. The Policy #iso outlines ¢eiteria (or claasilving
8 sudstunce Into Categories [ or 1] and establishes the mechanism (or issusnce of standards
governing use of a particulur substance. No specific fubatances were categomzed ar .
standards promulgated with the wsusnce of the Poliev. Normally, once the nced tor o
standurd 15 determinad 3y OSHA, 1t could take one o two years defors the stancard g
usued. {[ an "Emergency Stuadard” 1s sct, the ruling 1s 8tuad and immadiste compliance s
required, A number of court challenges of the new Policy ure exdacted to centar primorily
on stringent rules whien wvirtuaily craciude use of negative evidence stucies when deliniag
the earcinogenieity of & substunce and on luck of a cost/bonefit ¢rttera in the Policy  The
dralt bst of candidete subslancey ssucd 3y OSLA two years ago s 10 de revised by July,
1980 (ollowed by a pricritized extract in September

The Tusk Porcn has concantrated on develomng tne eapabiity for managing the ehimination
or conlrol of Category i pateantial curcinogens in the warkplace A start has been made in
Identi{ving spesulic soplications (or subsequent ehimination or control of asbestos,
hexavalent ehromium compounds and denzene,

Accomphshments

Bascd on an VM A report the Task Foree has identificd thirtyegix {1G) suhstunces assoc-
iated with aylomotive procuction included In the gratt OS1IA candidate List, Etoven (1) are
currently ceguinted bv OS]\ as potencal carcinogens, tie Dulwnce have 2otantial for new
regulation, The list of substances was reviewed by the Tash Force considering impact on Lhe
Company und patentisl {or (uriher regulation resuling in definition of eight priority
substancas, The highest pricrily substances, asbestos, hexavalent chromium eoinoounds and
bonzena, were examincd by identilying agplication to Materials und pucts and asscasing
possidility of substitution, \ hist of nsbestes production materialy ond parts has veen devel-
oped and forwarded to purchusing (or wpplier verificetion of conlant and avuilabihily af
possible substitutex. The denrene and haxaveicnt chromium cempaund hstg are deing
anelyzed by the product offiees and »anufacturing Stef! to deline specific puris usage.

Siratory and Worknlan

The initicl scarch {or uspestes henavajeat chromtum compounds and bensenc defined o
preliminacy but not complete List of purts and materials CONLAMIAG thGLE SUDSLANCEY a1 Inted
in the toble below  The apolications werc judgoment.lly calegzarised atg throv goaaae
known subsutute material witlioul muje redesign, known subalitute matorisl atth major
redesign and no knawn substitule wWith advanced engincoring required

Sybstitution Category Produrtinn Minteeinie/Tartt Nonaracurtina ‘itcrinls/Parts
Asbestes Chromum  Uensone Ashestos Chesinin lHenszene
A = Known without redesign 8 - ' - ] 84 1
B « Known with redesign 13! - - - 2 ! .
C = Not known, adv, engrg req'd 20 21 3 - q -
103 22 § 8 1 3

083205
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e ATDACRENT L

The fcllowing steutegy and timetabie are recommended {or asoesias, hexavalent ehromium
compounds dnd Xanzane

For aoolications vith «~own suositlute =aierals not sequiring major recssgn,
elminate (4pcropeiate dy Joo ¢1, 1988,

f Far scolicstions #ith Lnown fuastitute mats~'als dul -equirng marer *desgh,
ehminate if appropridte comistant «1ty tvels dtans nng ,actlity peojects. -

. For applications «itt out e/ ned #DSL+* 4123, sdvanced angines~ng 1l 3¢ ~cquited
welore 1 aralegy 4nd ‘tmetdole caa J¢ avrictes,

If esmination 18 Aot adergcerale or passible, Scovide sdoquate CINETals an evpdosure

Steategies and ume’ables Symasn '3 e faveooed lor he Satange of *Ne ight devgrity
poteatial sarc.nogens

A generylized worholin “as Deeq prooared an the dusis 3f e eveluation of Ute sebaviaces
referred (o Jdove The workplan requices c=ntral aregea= Swnogeament aira getan
implementateon dv ¥4 40, DP0Q Pracuct Engrnacring Otuices, Puscronag sctivities, 2-aduet
Planning, YeRicle gctivities, Manursetusing getvilies and e ‘lanuluciur g and Segolv
Staffs. The w~orkplan uming requires one yeur {a detina the uses of & potanually
careinagente tusstance it eliniadr 8a cequirtng tva addilional years (or 4 sudatunes
having & <nhown jucstituts with 30 =a,6r ‘edenign Jsquired. For material spoucauons
PeqULENg TO,ac “edESIPR (he UMIAT S CONILSTal with ew Jrcguet phate Y uming of 33
months jor venicle and 45 nanths *ar powertcyin Xog™ums

Although 8 st*a’e7y ng wor3lan are oracased n i3 oude* and eflorls Nave deen staried in
these 3rgas, 10°¢ ure conside~icle ung and lessinility 'ssues in eacn 3 tihe ‘gBa¢ . ed
applteations, Without ‘ung »g of 2i*wced se'or 51Zalian ove~ OlNer engineering ¢tiors, 'Ne
wark on the (dent,(-ud asdestas, nevavilent cnromium camdound Ir Jenzone 2oplicet.ons
cannot proceed under prescnt etonoinie ganditions.  Neve-the/ess, 8 Tedaurse Comadnv
reaction IS necessacy o wutiste orderly suastuitutica programs with sutlicient dexibuuty 3@
adapt to enpineering and ecanamic limitations. .

Materials and Tox.cology Sestem {M4TS)

A new campuler Cats dase S deung develooea anich link3 heslth, procuct, snC manulict.rag
dats bases (o facilizate rapid identitication of patentin! earginogens and Sther toxe
FUDSLANEES. THE Ufa3 Jetween *aesy tvstems aill 3covide 4 moihod for Zenecatng o hist of
oroduction $nd ~aADeoCuCHON TMate” 4l 08 LICATIONT VAIGN J0ALLA J3TIPIY JUDSISnCes
To date, of the four najar ‘1ATS sunsvstems, twa nave desn compelatac ang o ot~ers 4re
aiag manusllv oge-2’ed. in aCdi® on, PED 1-139 vhiek sSeclaes pracedurss {9 the feview
of nev =der 2l3 o 3¢ ng “eviaed .0 Inc'uce 0@ ~8CISIHLY SCt1ONy I ANte g Aatd N AxIE
and hazarcous subsionced 1170 the daix dase  Tha woeh 19 date i Sevelnomert ar Ne
Meter.als & Toxicologv System (M ATS) ras amphasized the neeq tor mater.dl cetime on
all par: *siouges  To Ny snd Me Qtal enginee-ing re'ense tile hus tesn sudited and lne
responsiole P 20'S are prepacting matenial detiniaion (o ¢l part colonses.

Recommendalions

Achievement of lhe shimnation ar contral of patential carsinagens “equecs 4 <Irore.e
commitment 0 foster an ‘niegenicd and susiained oflort throughout the Comagny Jve- 2
numbe" ot yeacs To degompliah vus, e ollowing actions 3nd fesoansn! Lias are
recommended.

| AsSSigq hazarsous  fubstange  €o9nttol  ofaGTaM  MGARTCTMEAt  responubility Lo
Cnviroamenta' and Safety Eagencestng Statf  (Responstdthity  Enavironmeatul & Setety
Eng.nee=-ng Stal’ ~ £5=5)

1. Estaolish @ Haznrdous Substance Control Cammittec chaired by Saviranmc-tal and
Safety Engincesing Stail. The Task Faror w~ould e diseantwed.  (Roewwons.livy
ESCS) .

3. Nevse Owective N-101 {Qccupational Safetv 3ad iHealth and Nont=sl of 'fararcous
\aterialsl ta reilee’ agjusied *cgponsothit.eg Lof ine end sta(’.  No ncw Palwcs 1
required, 1hg matter 15 cavered gnues Policy C-3, Standargs of Corporate Condueh
[Rusponsidility ESFS Progrom \anager)

003296
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ATTACEMENT )

4. Adopt as the Company patential garetnegen listing, the 38 current OSH \-repulated end
praposed Catogory | substunces yied in automolive praduction. Estudlish the Lap eignt
peiocities proposed Dy the 1%k larce as (Commny peloritics  Diract that the lListing be
updated semignnually {(Reapanaitality PXO Staff)

$. Complele stratcyies and tunclubles for the Qg priorilized potantial cargineens (oc
review and approval by the susgoinmitiess (Kesponaibihity kSES Progran Menuger)

§. Contwue the development of WATS by Enviconmental & Safetv Cogineering Stall, A
budget und headeount teunslar fram  Engincering Staf( has deen agroed to
(Regponsibility ESLS Program Manuger)

The Company hgs denonstraled o commitment to protact workers while saeking ta eliminate
specific substuneed. Dirgetions on the use of and peatection {of Aumerous dubsinnees have
boen wtzucd, Workers gte gralocted Dy restricting cxpasure nnd bv 1pecial clolhing and
engincered 34 leguards designed Lo heep expagure within hnowa perinissibie bt Speaific
;uuommnndutlnm for eliminating madbesios, hexavalant chromium compaunds and Sentene
ollaw

7.+ Proceed with tha alimination of Group A (known sunstitiites without major pedesignl not
later thun Joo ¥1, 1985 where approprute as determincd by the Hszardous Substancs
Control Commitive. {Responsibiity PEO's, SMD's, Purchasing)

8  Inctude Group B {xnown subsiitutes with major redesign) elimination actions in Phuse V
of vehicle aad poacrtrawn programs and 18 Aew plant 4nd cEAOVGLIOA OrajeQtls whare
aporopriatle as cetermuined by the flazardous Subdbstance Coatrol Committee
(Respansidility  ESCS Program Manager, Product Planning, Vvehicle Logince-ing,
Manufacturing Stal(}

8 Rccommaend advanced peogrum funding to develop cesigns and/or sudstitutes for Aew
production and nonproduction parts and materials to identify feawidility, rehiadility, eaat
and weight implications of siternative matarials/designs far Group C apolicotions (no0
known substitute, sdvanced engineering requirced), (Respsasidility PEO's, OMD's,
Technical Planning, Seientific Rescarch Stalf)

The implementation of the above sctions and responsidilities should be reviewed terrodiallv
by the Enginae=ing snd Research and Vinnufacturing and Supply Subcommitiees to provide &
forum for discussion, Corporate overview and endorsemsnt of sppropriste [unding and
prioritization of efforts

Engincering Stafl
ManuCacturing Staf{
May 27, 1980

!

Vortical line indicates reviaion at suocommiliee direction,

e

: 0083287
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., ATTACRMENT 2
COORDINATING PRODUCT OFFICE TQXIC MATERTAL SUBSTLTUTIGN ACTIONS
SOCRITYATING PRODICT OFFICE 7L MATRRIAL | 2_ACTIONS

DRAFT STATUS REPORT

Ag discussed in the mseticg witb materials respousibls persoosel in G. P, Bolling‘s
office oo May 7, 1980, 1t vas concluded that remote fmanagement-~by-assiguzeat” wvill
not do the job rsouired for control of toxic and hazardous materials. gven the
s:zols cempiling of a full list of aghestos, bexavalant chromiun and benzene anpli-
cations, for example, rsquires sxperienced research vhich today's austerity budgets
sannot aosorb. Thersfors, as agrsed iz principle at toe mesting, VHD&P sroposes

to do the follovang:

1. Assist in refining the imitial listing and classificstion of the top thres
bazardous mater:al applications.

2. Coordinate substitution development among the PEO's to avoid duplicatien
aof effort.

3. Report both FEO and Corporate status of actual elimination and” status of
development to the ESES program managsr. VMDZP reports would be against
a product family group. Status by part pumber detail, if cecessary, would
remzazn g P20 responsibilaty.

Purthermore, simplafication of ES-M's in NAAO 1s a part of the VMD&P charter, aad a
broaa revisw of materials such as this cught to turs up many like ES-M's in like
apolications. VMD&P will therefore highlight and include :n the substitutien
recommennations every passibility for commonizing.

The job 13 largse esocugh to require that it be takea a Site at a tame, The bate size
shouli be established by a carefully considered classification of like materials acd
function., For example, bite gize might be: asbestas in friction materials, ascestos
in gaskets for high termperature; etc.

Draf¢ Status Ragort

A draft status revort {Exmabat 1) has been prapared cy TMD&P for sscestos removal
{row proauct families witb geperal classification of friction meterials. The rscort
13 iacomplace, osut snould sarve as a though% starter for conteat, Jsrganizetion ean
forpat. 4s Jsristen, the raport is 1a two parts,

. Recap of each FEO's position and a spread shset removal action/1ssues
sumaary,

. Summary of the key aspects of the design developmest job faciag Ford product
enginsering: goverameat regulatlon, scope of Ford usa, survey of substituce
availab:lity and performance, opibliography, and miscellangous information of
a geseral nature. (This 18 the basio technical refereace i=formation (the
glue) that will keep the progran om coursa and avoid duplication.)

Development and the sontinuing update of this rspert Jould oe the responsioilily of
Vehicle Materzals Developmant and Planning based on 1nput by ths rasponsidle FEQ

waterials and design engineers, suppliers anod staffs. Periodically, a btrief gemersl
geetiag o the gatarials engineers Jaght ce nacessary to adjust our, course.

Vehicls Matariels Develogmezt and Plapa=ag
Jane, 1960

003208

PRODUCED BY FORD



Exhabat )
Page 1l of 7

ASBESTCS ELTMINATION FROM PRODOCT COMPONENTS PROGAAM

PART ) - FRICTION MATERTALS

STATUS REPORT NO. .

Vehicls Materials Development and Planning
Juae, 1980 ‘

883289
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Exhibat 1

Page 2 of 7
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Exhabat 1
Page 3 of 7
"ASBESTOS ELIMINATION ~ FRICTION MATERTALS CATEGORY

SECTION 2 - PRODUGT ENGINEERING REPORTS

[Actavities Haview - Brales |

Passenger Car Chassis - lsbestos {res sema-met froot disc brake pads vers first used
in ths 1979 Mustang turbo opticn and Fairzont police package. Usage spread in 1980
models to 21l Mustang, V8 Fairmont amd T-Bird, 1981 usage will increasa ags1n to
all Fox vehicles and Granada.” Bendix 13 the sols supplier. Semi-mets have mroven
the least expensive vay to improve capacity., The trads off is generslly greater
rat8r vear, A1l rear hrakes ate drum with asbestos conteiming lining,

A geperal asbegtos-f{ree lining development bas been initiated by Car Chassis Bruks
Department with a letter te all the leadirg liming manufacturers, The lstter invates
pexufacturers to demonatrate feasibility of asbestes free linings by somparing per-
formance to current release over & si.ngla set of vehicle test parametars,

Laght Truck - All 1580 medsl light tru za semy-met front disc brake supplied
by Bendix, HRears are all drum sbeat.aa containing shoes. Ne non-asbestos
supstitutas ars being uwut:.ga

Heavy Truck - The major: f )d heavy trucks are esquipped with drum brakass, froat
and rear, of cosventlo as matarial., The very heavy class 16,000 to 20,000
pound capacity freoat % ks utilize disc brakes vith semi-met puda. Thera are
no plans to evaluats ad nal pon-esbestos braks materials,

] - 6/

Nupher of End Item Brakes

Actual , Zst. Tst,
, 1981 Model 1982 Hodel | __1583 roael ,
PEQ Total , TNon-Aba!| Total _ iNon-ibs_| Total "Ion-&os;
Front | ! I ,
Car Chassis : '
Rear | |
Froot '
Lt. Truck | .
. Rear \ i '
Front '
Evy. Truck "
Rear X .

863211
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Exhibit 1

. ' . Page b of 7

ASBESTCS ELIMTWATION - FRICTION MATERIALS CATEGORY
SECTTON 2 - PRODUCT ENGINEERING REPORTS

. f &cuu.nas Review - Clutched | Q\Q

. Transmissioe and Axle < T&A 1ncenty ?- elop asbestos substitutiocs haa heen
largely policy. All wet operatar, transmiasion clutch plates and bands
ths/Bave besn coaverted Yo non-aadestos facing

and locking differantial clutch

asof ( | ).

A non-asbestas (fibarglass) compound, developed for menual transmission clutches
by Raybestos, wvas used 1a production of 1980 200 CID Fairmonts. Tbe sams material
13 currently released a3 an option to all conventional asbastos comtaining facings.
Preduction of nan-asbestos clutches hovever, will be limited by Raybestos produst-
100 facilities until other sousces are approved (Thermeid in process). Higher
cost might also inhibit early release,

. Heavy Truck « cluteh facings are being converted to ceramic zaterials as performance
ard costa become kmown, Couveational organics are not adequate.

. Lignt Truck - No non-asbestos substitutes have shown squivalent performance to date.
Passible development for Tuma with Ashay (Japan). Curreat $0% supplier,
. Thermoid, aasures he can meat EPA proposed sxposurs limt, ALl facings
baginaning 81 are seal coatsd for assembly safety.
EE—&_‘&@ Number of End Product Clutches
Actual Est, Eat.
1961 Model y 1982 Medel ._1985 Medal
) PRO | Total cn-Ate | Total  ZNon-Aba l Total eon-Aos
I | .
e | ]
Light Truck I ! | [ . 5
Beavy Truck ' : | , '

9083212

PRODUCED BY FORD



Exhibit 1
Page 5 of 7

ASBESTOS ELDMINATION PROGRAM - FRICTION MA
- SECTION 3 - BACKGROUND TO CURRENT DESIGN

Brakes and Heavy Duty Priction Acelications ﬁ/

Asbestos bas uniquae physical and chemical propertifs’which are very diffizult to
reproduce in a substitute. These properties incldde a consistant matural lubrieaty,
high temperature function, good parmiability to heat gensrated gases, low cost.
Furthermore, braking performsnce is judged against a highly developed (on msbestos)
savelope of GPAS and FMVSS tests,

Thres categories of non-asbestos compounds are currently being investigated,

1) Semi-petallics (Semi-met) - esssnt:ally spounge iron and steel vool plus
graphite and borium gulfate held togetner in an organic matrax.

The graphite 1s_required ta_prev_u_it_geldz_fxg Yo the drum or rotor but has & very
low coefficient of friction when wet - 1t effectively raestricts passenger car
ugse to power dise brakes; although they have been applied to hsavy trusks. .

Semi-zet disc brake pads supplied by Bemdix todey for ear and light truck ere

8 ccoposite sandwich of semi-met surfece bosded to a reinforced organic back-

ing in turn riveted to a conventiopal steel pad., The sandwich comstruction is

used prisarily beceuse the seou-cet material dees not have the compressive streagik
for raveting.

2) Sintered metallics - mixtures of iron and copper, some i1n veriable density,
used 1n eclutch discs, aireraft brakes. Not likely to become fsasiole for
automotive brakas,

3) HNon-asbestos orgunie (N.A.0.) - essentially the same as the current asbestos
shoes/pads but with other fibers such as glass. These would seem the best
prospect es a gubstitute involving least product development but N.A.0, matarmals
ere oot strong structurelly & delaminate in the high speed manufacturing process
used for paasenger car drum brakes, They are compatible with less automated
process used in some large truck drum brakes,

Consensus among passanger car product sngineers and suppliers i3 that en N.A,0,

material vould require a three to five year combined development of drums, sooes,
and linings ocefaore relsase,

Regulaticn and General Corvorats Policy

(TBD ) tons of ascestos are released to the enviroament annually as a result of wear

af friction material containing asbestos.= There i3 a strozg differenca in pro-
fessional opinicn a8 to the hazard from wear debris. Haigh temperaturss and pulverizing
during vear chsage asbestos into a different form. The disagreement is to tha toxacity
of the dsaris.

803213
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Exhabit 1
Sestion 3 Page § of 7
sctio
Page 2

Requlaticn and Genersl Corvorute Policy (contiaued)

There 13 no doubt, bovever, that asbestos mining and manufgcture of asbestos coptain-
1ng productys will be imcreasingly regulatsd. Hsgulations wvall be-ia the form of sir-
born sxposure limits, and banning of more products containing asvestes 1n a fres con-
dition (as vs. a filler in gasketa and plastics), A ban on the use of ssbestes con-
taining [riction material is oot sxpected 1n thq ear future tut regulation vill make
then more costly and reduce their availabilaty.¥ More inforpaticn about regulatiaca
and the i1ntentions of private sectar leadership will be exposed at an EPA sponsared
conference July 1, 199C in Washangtom D.C. Mr. A. Andersom of the Scisntafic Lab wvall
attend,

NAAQ Car and Truck Policy cn product usage of asbestos 15 defined in CEPL-10: - wvith
certain sxceptions, "Newly designed components shouwld not contain agbestoa",
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1/ Babliography itsm reference

Vebicle Materials Development and Planning
Juns, 1580
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1.
2
3.
4.
s.
' 8.
(N
8.
9.

Responses from PEO's - Asbestos

Cumate Centrel Division

Body and Electrical

Engine Enpineering

Ford Parts & Service Division
Transmission & Axie Engineering
Electrical & Electromes Division
Truck and Recreation

Truck Operations

Chassis Engineering

Supplier Survey Request and Purchasing Activity Responses ~ Asbestas

10.
11,
12.
13.

Responses from PEO's - Chromium and Benzene

Clumate Contral Division
Casting Division
Electrical & Electronies Divigion

Glass Division

June 6, 1980
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