v —

/\ . M rx ./'-A'.' .
{ f¢é£; Cjaﬁi;é%%;z%o
The L Barickly
Vinyl Dimno brctc
Institute

A Division of The Society of The Plastics Industry, Inc. Roy T. Gottesman
Executive Director

‘;n'jgi‘u‘tehh~¢4
e ety i,
August 13, 1987 ‘Kf_/&g/lz e

TO: The VI Health, Safety and Environment Committee

RE: Plaquemine, Louisiana Newspaper Article on Vinyl Chloride Effects
in Miscarriages

I attach a copy of a newspaper article which appeared in the Plaquemine,
Louisiana newspaper on Thursday, August 6th, which has been sent to me
by Mitch Beaird of Georgia Gulf., Separately, I have discussed this with
Beverly Gholson, an attorney at Georgia Gulf who called me regarding informa-

tion that we had on this subject.

095620 S®Y

e latest information that we have is contained in the chapter by John
Barr in the Encyclopedia of PVC, second edition, pages 252-254, and largely
indicates that there is no data which points unambiguously to a relationship

between vinyl chloride exposure and reproductive outcome.

any later information regarding wvinyl chloride and
reproductive outcome, I would appreciate your sending it to my attention
as soon as possible. We may want to consider developing a '"white paper"

on this subject for possible future use.

If your company has

RTG/pmbd
cc: M.N. Scheck

Wayne Interchange Plaza Il ® 155 Route 46 West ® Wayne, NJ 07470 * (201) 890-9299
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m St Gabrlel mve.s‘tlgated

- ByKathy Yats
g . AnoaauNmEdmr _____
angmmwhmhbcgan ladicsthatkncwcad:othctnmc
withqurunrwdmt:m&. hadmsumagesandmchd.hvc
Gabricl has Jead me down a compli- 'b:rth.Fmtcmt
- cated path from the Department of Hemdhchdtoldl)mm
mvxraunultnlOmlityldimmof tbout this, - ~and uon&nnod

the ": Emvironmcatal . ‘- Protection
_AgmqinthclSUUbruy'm
. scarch. of ‘the. answers they ' re-

quested. . "Unfor(unitcly, my exper:
Engmcmng

tise is not in Chemical

or.scicntific analysis. .Therefore, it
nnotmyponnonmoﬂ'e:thcfol- ,

'lowmgmfumahonasnumdm
* ‘snswer to sthose quectms ‘being

raiscd -in ‘the . community - of - St.
Gabriel. The information compiled

: hcmmadnaﬂyzsamnnnuhmof

. their original questions, I8\t pos-

thatthcmssaonso(l-[m:

Axrl'olhxtxntsfmmihcdtcm-
u]p!m!smttht.Gabnclnma,
could have,. in . some. . way, .con

tributed" &ollsmmages,and‘
"_z‘ofwomcninthcarca.tb.cwnhdlcs
,-,who*wcrcnﬂpmgnantatlhcsamc-
- time, © nndnmchad .
_that Fontcnof Had tpokc. of, Shc'
* added. though that. these. hdm a‘ll"-
suffered thur,mmnnps.m the

;u'oblcmsthamsldmtsohhcmm
‘munity suffer from? ' &

' nhasbom:udtha!rmgwn- ;
mmtbc&.Galxiclmmthc'_'

pastfcwmmﬂhsmtdahontothc
allcgcdlyhghrucofmxswmge

| - and still births, has prompted inves-.

mmtohcmmamdmmus

-stucngcnamlndwnhamn-'

giommuon ofcnvummcnuhst

Chogrman(llaﬂm'nuddy‘" _
' Romc:' contacted ‘the Attorney -

General's office asking for an irves-
tigation after be was made awarc of
- the suspicions of some women in St.

Gabnclwbohd'suﬂ'cmdm. '

riages and still births . Willic Fon-
tenot, of the Attorney Genegal's Of -

confirmed that he had seat a
i:war Sananobmsonof
Department of Health - éind

Humankmuhngthmto-

" -"Basically, in 1984, outqflﬂ

. xaying"Georgia * Guif “sind - ‘
Goodnchhavchdnumctonsluh

mel chloride.”

Draobm;aa‘,immm;ud,
fthatdxcdldn‘t hvclhcmanpom,'

tommncnnmmugahoummm

" sive as this one, at this time, but that |
* she did however; have some of ber
':taﬂ’trymgtommpﬂcbmhmcords
and stp.hsum &om thb St,‘Glbndf
. th-ﬂlﬁrstbcgnnthxsnm;s-‘-
. hgahonlspokcmtﬁliayﬁaudct,a-'-

',,Wmmwhosbckncwhadmﬁcmd
mmcaxmguandcﬁfﬁduxpmgnm- )

cics. - She-also'told me of the group’

samcnx&oughtmon;humc

. period, between late 1984 and carly
1985.- .Gaudet went pa to cxplain

ihar.thcmhonalxvcng:forms-
carried pregnancies is 8.9 for-tvery-

1000 Live ‘births - She cxplained that ..

it would ‘take ‘St.“Gabriel 15 /2
years t0 have 1000 Eive births, there-:

'forcSt.Gabnclcxcocdcdttha—

hona!Avcrqgcm]ustmmmtbs.

) Thcwmcnl.:pokcwith '
“labclcd Viayl, Chloride . a - “fetal *
tonn .. One - woman md, "V'myl

_"tion in pregnant women*. - " -

- Vinyl chloride is ar himan urcln-
ogen, is'labeled as an'EPA hazard-
ons ‘waste -and ‘a priority- to:pc

(Sec VINYLCHLORH)E mc 3A)
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utant. : )
po%l_ht:n comiwund is usually ") west to the LSU Library in
encountered as a cooled liquid, yet curch of support for ‘what -these
is actually a flammable gas at room ~wossen had told me. . ln a_ book
temperature. Vinly chlpride is a° . called "Mutation, Cancer, and Mal- |
solorless gas and is basically odor- ;. formatioa’, written by Emeat HLY. -

jeas. Yet atit’s threshold of human = Chu and Wald M-Geb,
jetection has ‘& pleasant .etherehl |, €080,
»dor, “similar ‘to. that ‘of gusohnc‘ ‘amder © the - subbeading - *Vinyl

umes.. . - . d:londc Ifoundmppoﬂfoﬂhm
Iu\led 'upcm Mf Bl“ DIVIS Df - \’ P.“‘"»_ﬂ :ﬁ\-\n ""'“.. &v-i'-:f 3
JEQ, head of the LESHAP sur- | + - = 2504385 Sindoa

willance,” (Louisiana* Emissions !; Hov % An Incredsed fcmlmorlahlvwa.r
standards for Hazardous Air Pok 't ' observed for the wives. .of Wworkers
atants), this division of the | ' who'had been exposed to the com-
IPA/DEQ is the office which L pound, and othcr:tudtcs have indi-
ssesacs whctl_:er or not a particular - _cated an-increased . risk -of . bwh
mission of vinyl chloride was pre- |- defects in children of parentsresid-
entable." Onci: ‘an emission is ;. _ing in the vacinity of wmlchlor:de
ssessed a5 "cither preventable .or *1 . production’ pna' .pols merlzanan
on-preventable they begin the pro- : : plnrm, lhc passage read
ess of determining if any action §
ould be taken against the viola- : -
. Once the Environmental Qual- “ Georg\a Gnlf, paw G:cmwal
y Act kas been violated, the DEQ md "BF..::Goodrich us¢ - vinyl
jen ‘decides what action, if any, I chlaride in their producﬂmproom—
m\l. taken against the plant. g5 Dow produces the chemical it-
could not confirm the 'u:lf:nd:cﬂsvmyitoB F, Goodrich
atement by the ‘women 1 spoke i"by pipeline, and ships the ‘chemical
ith concerning vinyl . chloride | by rail also. 'When shipped by rail,

sing a fetal toxin or uvsmg spon- .. q d
ncous abortion..in . pregnant . tbcchcmahs;hqm uny Ctprcsr-

omen, he. could only tell me in -
gard to the subject that the DEQ -

r-‘-_-—-w_‘.-_‘—_ .. — ‘i‘:;.:

: GungxaGulf n!soproduus ';
‘vmylchlondcandsdlstbcchcmn— ’

_wt - In search of facts a3 to how
* much of this toxic chemical has ac-
tually escaped to the atmosphere in
recent years, I went to the main of-

tained information ¢oncerning the
amounts’of vinyl
been released. Under the direction
i -of Bill Davis, T-was givea files for

BFGoodnch.‘ e e
and others sitaply Imed a date that

ing the amount involved. The ¢éntirc
year of {984 of the Georgia Guilf

Jnformation concerning that partic-

tome. " "
Davilwunnmnﬁdhobu!nlng
some_information from - modm'
. Fmthclnﬂnbieucerds.thc
npplmmatc lmbet d’ mtal

-~

ﬁocofDEQmBatonRougc Twas .
allowed to examine files which con- -

chloride which had -

Georgia Gulf,"Dow Uzenmcal ud _

Some of the files wcrc mcomplctc '

an emission ‘occurred’ mthout lists’

surveillance filc was nowhere to be -
;| found. "Therefore, “only’ limited

-uhrtlmc pcnod was lmd: uvnlhble .

- pounds of vinyl chlocide ilossed

" from thesc three plants From 1981
until the begmmgof 1987 added ¢ up

¢85620 S»®H

spectors, those .who go to -the 015309789 Ibs. .

ants to do annual inspections and t cal. ‘They also ‘W'de‘“ , ' * - Sources of thcsc rclcm
riodical inspections to determine - plant, producing Polyvinyl chlondc | varied but most were safety. valve
c pn:vcntablhty of a’particular- | from the ‘vinyl .chloride monomu, .o releases, pumps, .and . other  mal-
iission, cannot be .women of uacahngPVCfrmnVCM. . Faagtioning’ equ:pmcnt.~ However, -
fidbearing age. - . . .. .B.R Goodrich, as mcnnoncd everytime & plant starts up or shm::
In mrchofproo(thuwhatmcm: before .recicves its vinyl chloride | - down ususwally largx: cunss:ons
>men bad told me was in fact | from Dow Chemical by-pipeline, 7+ .occur, this is also.true’ of shutting -

catifically “tested and’ proven !
mcwhcrcy L callcd Dr. James ' | ®4 they produce PVC-resin aad @ down the boilers for_inspections

teman, Iberville Parish Coroner, ~ | $9M¢ PVC . compound. - Their *,'and other operations.“On some oc- **
reman also could not-confirm - ! polymerization plant- produces the - . ‘caisions of boiler -shut down; in
s. He did, however, agree with - granolar 4ype. resin to be shipped } which the EPA had given their per-
\vis saying that vinlychloridc has  out “for - ‘the :Création of *such j  mission to the plant to conduct the
:n -proven to .cduse angiosar- 3p'oducts as 'ptpc fitting, ‘construc- .. shut down fully aware that’ chemi-
na, cancer of the liver. Davishad  tion . industry electrical fittings, i° cals would be rel avery lugc .
d me that this was discovered at ‘wrapping products, such as plastlc v t of hydrm e
F Goodrich plams in Kcmucky ~-~wap. That part of the PVC rcsin l, '_mw:d. - ocaxbons
‘made into -compotnd -is sold for - -

. . .thng:nchusphsucbouhs. R
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- 'gmgxqmdon,thcbwm-
Georgia Gulf files reveaked

.mhdmﬁcﬂaﬂc

“Dow . Chemical reported
Ibs., and B. F."Goodrich
totaled 41,687.30 Bbs. umtxcd over
the past S12years.. . .0 -

The years of the most concem ‘to -
thosc” residents in . St.  Gabriel
involved in this issuc are those of ,
1984 and 1985: Au:ordmg to'those'..

" DEQ ‘records avmhble. : Pow. -
.Chemiical's total emissions from
1984 and 1985 were 288.00 1bs.

From 1984t0 1985 B FGoodnch

. emitted 24,612.35 Ibs. of vinyl chlo7_ .

fride according to DEQ records. -

. Georgia Gulf, between 1984 and
1985 according to the incomplete
records .at DEQ, had a total -of-
29,633.48 ibs. of VCM ﬂ:lcased lo

the atmosphere... ..,
. Georgia Gulf's rtleucs for that

. time period mcluded al? 760 b..

relcase _of - vinyl - chloride " on
Novcmbcr 13,1985 from thcnr PVC .
plant and 9,142 1bs." that same day’

‘from their ‘VCM ' plant.: These

rcleases also included & 1,500 1b.

- emission -on April 23,1985 from

r VCM plant.’
iF Goodrich’s relesiscs 'durmg
th time pcnod included a 5,400 1b.".
release of vinyl chloride on January -
19, 1984 ; nnd"a34mlb.'dischargc

. onJannary 2, 1984 On!nnr.zz,
. 11984, they ‘released 2,000 1bs.’ of

wvinyl c¢hloride to the atmosphere

1 42800 Ibs. 6f VCM.on'May 6.

* According to the DEQ records
Dow's .total emissions
from 1986 up to dl::c total 45.50 Ibs.
of VCM emitted to theatmosphere.

Howcw:r in 1983 Dow Chemical
released 4.42531 Ibs. of VCM to
the atmosphere according 10 -the

!' records. Thcsccmtssxonsmcludeda
: ! 300 1b. release on December 4,

1983, 750 Ibs, on April 15, and the

: same weck on April 18, 3,080 Ibs.
" were released from the plant.’

In 1981 and 1982 Dow released
10,495 Ibs. according to the files.
. These releases included an 8 9251b.
" release on October 2-0f4982 and a
ib discharge on’ August I,
| . :

-

.
..,...—.-—]. -rny

- ‘B F Goodrich, which receives it's
" vinyl chloride from Dow Chemical
- by pipeline, emitted 13,429, 1bs, of
.V VCM to-the” ntmosphcre in
1983 - These -emissions included -a

© 7,500 Ib. reléase-on October 18 of

14, 1983. .

“In the yesrs. 1980 lnd l98| BF
. Goodrich released ‘11350 1bs. of
vinyl chloride 1o the atmosphere.

LI YO e

‘BF Goodrichinrelation toit's vinyl

of thege comphunu

e amrw e et e

and _part of 1987 total to 5, 796 Ibs
:.of vinyl cmmcd o

i-. From 1980-1982 _the company
f "released 52,597 ,lbs according ‘to

far back as 1980, .

- .On .Scptcmber 20 1985 a pro-
. posed ‘concent _decree .in United
States'vs, Gcorgm Pacific Corpora-

~States District Court, Middle Dis-

. P'»"-" v.'_' e

‘.'-

; lated the "Clean ‘Air Act and the
" Vinyl Chlondc National Emissions

‘Standard for Hazardous Air Pollu-

3, tants, by discharging vinyl cliloride”
3’ from its ethyléne dichloride/vinyl,
V. and onAugustlS 1984 6.8 1bs. with | :
d‘ al 905 lb n:lcas{:fm August 2¢of
[ that"year. -fn>1985, ﬂ:c'y “émitted

chloride ' and - polyvinly chloride

i facilitics. Georgia Gulf now is the .

- owner of the. plnnt .nnd “conse-

A effectuate - the ‘injunctive relief
sought by the U.S. under Concent
* Decree. - The “Conéént :Decree

‘

.. .
“ﬂ EREE

1983 and:5,000. Ibs onI)occmbet. .

In 1983 the U.S. filed sulugnmst )

chloride emissions.- The .Lompany -
_had 1o  pay approximately .
$100,000.00 1o the statc asa rcsult'

Georgia Gulf's emissions ml986

. DEQ records whlch went 0nly as. :

~1ion ‘was ‘lodged” with. the United

“trict of Louisiana. The. -.complaint .
" filed by the U.S: allcgﬁd that ‘the’
Georgia Pacific Corporation vio-

- quently intervencd in the action to

3 required -the plant to adherc.to'a ™
-Remedial ‘Aclion Plan and ensure. -
*‘compliance ~The company had to-.-

‘ » . pay $562,500.00 in civil penaltics to

i.the U.S. and an additional penalty :

bf :$62,500.00 -to thc Smtc of -

Loumana Rt IR LV

Vinly chlondc is used asa vmyl T
monomer in the maﬂn_ufacture‘ of

i H"’l

!

-

A Ry

yo)yv'myi dlkmde and other remu. !

“According “to
and Hnlformallon. by Emest H.Y.
.- Chu and Walderico:M. Generoso, !
.over 90 pcrocnt of vinyl chloride
tonomer is uskd in the production
of vinyl chloride homopolymcr and
copolymcr resins used i in the buiid-
g ~and ‘construction’ mdustncs
" The compound is uged in the crea-
tion of such 1 things as ph.mcs Var-

nuha ‘silk and papcr contmgs and :

angcﬂhu. .
“ Actording 1o the ‘Hdndbook of
Toxic and ‘Hazardous Chemicals,

" byMarshall Sittig, the hazards of

r

\
i

vinyl _chloridé was :“otiginally

: believed 1o _pnmarlly concetn

workers employed ‘imr phe - sonver-
“sion of YCM to PVC, {vinyl chlo-;

“ride "modomef té ¢ “polyvinyl -
" chloride) who may . recejve a ]iamc-

‘i ularly high exposure of VCM j in

i
3

'

' .

i

€

g

cértain operations, or- long term
exposure to rch‘uvcly low concen-
.trations of VCM in the sir at differ-
_ent “factory sites. Much : larger
. populations arc-now believed to be |
potcntully ‘at sk, including: pro-
| " ducers of VCM Lpeople living in the -
close proximity to VCM or PVC
producing industries, users of VCM
as propcllam in aerosol spmys per- :
sons in contact with Tesins: made
from YCM, consumers 6ffoodand .
beverage products . contammg

* leachable .amounts. of - unreacted

u

' associated .

! YCM from PVC packaged foate- "

- rials (plastics, ctc.),and i lngcstlon of

¢ water containing unmctcd VCM

.. leached from PVC] pnpcs
In 1976 it ‘was- tstlmnted ﬁhat
- aimost one ‘million ‘perfons weic .
with - mam.lflqnﬂng
" goods derived: l're!ﬁ“ PVC., il
+~This ":same’ pubhumontﬂys '
. “Incinerators may bé an. wdditjonal
" source of winyl ehloride missions

. since: the cmmpped .monomeér,

escapes following incomplete com-

_ buslwn of PVC products.™ *:. ..

Accordmg to the:*firal vule® of
the ‘DEQ chulauons ‘and Proce-.
durcs ‘for :* Unauthorized Dis-

, chargcs “which ' became eﬂ'ccuvc

an cmnmon s .-

* November 19, 1985 ~the reportable
_¢juantity level for vinyl chloride is
onc pound. This level is lppllcablc
regardicss - of ythe ‘environmental
. medium, (land, air, water, ground-
:'atcr) into which the pollutant is
lschnrgcd This "is the limit. the
DEQ has'sct forxhc phnulo mport

‘ A
Pl 1 -..‘\-

‘Mutation, . Cancer _;

-y
o
w
O
N
O
(44]
[=2)
(Y




nbsorpuon

.‘ - e -
¥ scording : 20

uposmlumu in air listzd in the
‘Handbook, of. Toxic and Hazard-
micals,” the federal stand-" :
s T ¢xXj rc to vinyl chloride '
scts a limitof § part per million over
an 8 hour period, and & ceiling of 5
ppm averaged over penod not
excceding 15 minutes.:.. !

The chemical s -bsorbcd both F

through” inlu‘m:on md “skin

According 1o thc Handbook of }‘
_J'oxlt «&nd Hamdom Chemicals-

. medica]—dnorden associated with -

- cancer of .the.fung: and lymphwc
" and pervous systems’ has also been

. fumor indiction id 8’ hnély of

i

M P afgnxmcnt a book ‘called.

". ces, and impaired -liver. function;

_* nant alterations suchas fibrosis and
connccnw ~Sissuc dctcnbrntlon ,

" MD “explains that there ‘is an

* tumors, acroostcolysis, Raynauds:

vinyl chloride include: acrodsteoly- '
. 'sis, Raynaud's phcnomenon, and :

scierodermatous skin Changes.

Chronic exposure’ my ‘also catise
tic damage. i

i "Vinyl chlond¢ u rcguded as.a

human carcinogen ;

‘of nng:osamoqnof thc liver. Excess ~

‘reported. )’.xpcnmenul evidehee of

organs, mcludmg liver,-iing, brain
and kidncyi, as well ‘as nonmalig-

% the multisystem oncogenic.
toxx:olopc effccts of ley
ride. -

_ Chtmcml Hazards of :the Work- . -
place by Nick. H. Proctor, PHD,
toxicologist and Jamcs P. Hughs,

increased incidence of ‘malignant

syndmmc. sceroderma,’ thrombo-
cytopenia, .circulatory .disturban-

. ‘very high concentrations cause cen-

" bands, in the styloid processes of°

i

tral nervous system depression,
’ assocnu:d with the intake of vap'-
-ied amounts of vinyl ch‘londc i .
. Radiologic “findings in pmcnts "
with acroosteolysis ‘included "lytic . ;
' lesions in the distal phalanges ofthe

the uina' aod radius, and’/in the’
sacroiliac ,omts .Of 20 autoclaive.
workers - with ‘exposure 1o vinyl
chloride, - 16 had thrombocytope-
nia, scven had spknomegaly, six.
had hepatomegaly, 14 had fibrosis
of the liver capsule and four had

of acroostéolysis in onc nudy

£y i  Same pubhc:tion

e
L

‘passages made ‘refercnoe (o
numcrous other disorders found in
workers of VCM plasits, including -

w-mm:ty‘ﬁkh baw2S ?m”ir""
acroosteotysis,

(dcgcnu'atwn*n’f .

i tmmﬂph;hml et g

m;ﬁSh ‘.-~
ok | ahe Workplace, "Oxer
f .uumm;ﬂkkménnboen
upomd among - “iria
_'golymcnnuon workers
~1ed 'States and ninc other rations.
‘Becausc this tumor is extremely

B o e
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Ao foyad » cmaiﬂmm

~ahwride
the Unl-

rare, the occurrence of these cases
under, similar occupational condi-

. ‘tjons'strongly suggests:a casual

relationship to some phase of vinyl
chloride production. Clinical fea-

‘tures of scven patients with the car-
_cmoma varied from no signs or

tymptoms to . -weakness, : pleuritic
“pain,; wbdominal pain, weight loss,

gastromtcstmal -bleeding, and
: hcpatosplenomegaly; liver function’
- 'abnormalitics ‘were : present in all

sub_yccxs but wnthout a consistent

-dnd.a cause ! _pattern..In nddmon to. the malig-

‘nant tumors,. four.mscs of nonma-

¢ . :lignant” hepatic disease character-
‘. ized-by portal fibrosis and porgal
“.hypertension -have been aunbutcd
to vinyl chloride exposure.” )
.-~ Continuing in _this pubhcation._
" thy: ruthor lists symptoms and signs

‘of zxposurc as: “weakness pleuritic

- pain, ‘abdomjnal -pain, anoréxia,’

'wc:ght loss, gastiointestirial bleed-

. ing: hepatomegaly, splcnomcgaly.‘
~Raynaud's syndrome, lesions in the

distal phalanges of the hands; cen-

" tral nervous system' depression.”

" “Numerous' publications . sup-
-porwd this fact, that viny! chloride
exposyre ¢ causés cancer of the liver
Of angiosarcoma, including a pas-

* éage’ Jn :Mutations, . Cancer .and
' Ma[famwuon which listed a key

ovent in which workers in numer-

- qus countries showed .an increased

incidence ‘of angiosarcoma. .
. Angiosan':oma is & very rare dis-

o orddr aof the liver. | have also found

evidencé. that vinyl chloride expo-
_sure clearly produccs gene muta-

" tionis and. primary DNA dammage.

B e e

. related matenial . from
. hospital. -

Reference was made to problems in

¢ genetics’ and chromosoma} defects
T :n relation to cxposure -

DHHR has not yet compiled any |

stausucs that they would release on
the birth rate in the St. Gabrial
arca. l.am presently awamng those
statistics ‘along with statistics, on
incidences of cancérs and- other

an - Area
Y M AT |
.Y

" Several of the women went on to

" have childrenlater but-had to have:

i progesterone (2 female: hormonc)

‘A supplcments dunng their pregnan-

" cies following their. imiscarriages.

_i Nonc of these "women -had any

instaricés of this type of comphca-

¥ ftions with chlldbcarmgm lhcur fam-
! lly hlstones "

If this is'indeed fact we may find

'_ reasoning behind .thesé occurren-

; ces, .and-‘that reasoning may not

i\ ncccssanly be those chemical emis-

- sions between the. years of 1983-85.

. The e\ndenoc 1 méntlom:d briclly

bcforc . concerning .-genetic .-and

chromosonal damage_ after expo-

sure has opened up another field of

g mvcstIgatwn “The qucsuon of ‘the

gcncratlon belore this one’s‘expo-

t. sure ‘now- Rrises. “Their parents.

‘" many of Wwhich lived in the -area

I, years ago avhen limits set on vinyl
chloride-‘and other .hydrocarbon
' cmissiofis were not as strict as they

‘who's intake was too great, -
. This theory 1 will try to support
with more research, but to begin 1
quotc from Mbtation, Cancer and
Ma{formauom, “Only dominant
fmutations- and -certain chromo-
-somal defectswill -have “clinical
cﬂ'pbt'sv in the first gencration. The
“petsistance of mutations depends
upon - the blologlc fitness of the
phcnotypc If-‘carriers .of a given
mutation have no offspring because
.of lethality or infertility, the muta-
“tion will only persist for onc gencra-
" tion. Mutauons of the hetérozygote
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