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o Introductlon

In a. flne statement the EPA admlnlstrator, Russell Traln,

expoundcd 2 policy on: health risks of suspected carcznogens-l

‘=Y believe that it 'is lmpprtant to emphaszze the two-ste

: nature of the decision-making process with: regard to the

regulation of a potentzal carcinogen.- -Although different
EPA statutory authorities have different requlrements, in -~

- genexal two decisions must be made with regard to each po-

tential carcinogen. The first decision is whether a parti-.
cular substance constltuteszxcancer xisk. A The second deci-

"sion is what regulatory action,- if any,. should,be taken to

reduce that rlsk.

"Xt is uncontested that v;nyl chlorlde at high doses-is a carcino---

{.. gen.

. wents

The flrst step ‘of” the decision mak;ng ls’clear.< Dr. Train -

onz

In other regulatory areas,  for example -those under the
Clean Rir act, the Federal Water Pollution Control Act, or
the Safe Drinking Water Act where a2 large number of suspect
carcipogens may exist in the atmospheré-or. “public water
supplies, the detailed risk benefit-assessment will, ‘because
of limited Rgency resources, necessarily have to be carried

out on a priority basxs in-terms cf whlch agents appear to be
the most 1mportant.

-

"Once the detailed risk and beneflt analyses, are avallable,
I must consider the extent of the risk, the benefits con-
ferred by -the substance,  the- avallablllty of substitutes
and the costs of control of the substancé. On thé basis of

. caxeful review, I may determine that the risks are so small.

or the benefits so great’ that no action or only Timited action
is warranted. Conversely, I may decide that the risks of some

or all uses exceed the benefits and that stronger action is-
essential."”

1t is useful to discuss the proposed changes of the vinyl

chloride standard in the light of this policy statement..
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‘ifhe‘Rlsk Analydls.[

\The ‘EPA:staff have.made-a fine risk analysis for vinyl

_chlor;de.-:TThis‘gives{a'risk of17>x,10f /year'for a eoneen—-

-tratlcn of 1 part per mllllon of v;nyl chlorlde.;n air. This

IlSk is based on an. assumptlon of a llnear relatlonshlp between<

- cancer: lnCLdence and doseq ang - flts ehe an;mal data for Maltonl,

__vd-_._ - e s

‘.and zs somewhet greater than est;mated frcm human data._,I have

:.9038 over thls CalCUIatIOnB and agree w1rh_;x. “More. recent'data'

of Haltonl announced in September 1976 agree w;th the prev;ous

data and when plotted on. flgure 4 of my papexr,. flr the data we

as shown. These new data_requlre, therefore, in my view, no

change in the risk assessment. 4

In calculatlng the communlty empsopre‘the EPA study uses
vamzewhat old v1nyl chlorlde emission daéz ;‘An average PVC plant
Processing }50 million pounds/yeaxr is assumed-to.em;t"4% of the
Vinyi chloride prdceseed or 800'poﬁnds/ﬁeer.s " If the emissions

are redvced, so will the concentrations be redueed.

hlready in my- report I had noted the concentratlons measurec
by EPAﬁ were 1/10 of those.calculated by the: dlfqulon models——
presnmably because of a reductlon in emissions between the esti-

nate and the cpncentratlon measurement.

-&he Erescnr-standard, promulgated‘inlthe Federal Regieter
“on October 21, 1976, will reduce these cmissions still further
to about 36 pounds/hour for a PVC plant according to the EPA,

‘and still less if industry is corxect and fugitive emissions

2re not so great as EPA assume.
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T en the b351s of a 51mp1e theory of cancer 1nc1dence, such as

_ 'that of Arm;tage and Doll w1thout any repalr.mechanlsms.- In-

'herent ln the theory is that the rlsk is” proportlonal to thc

;~_concem;ratlons averaged over a long tlme——an apprec;able fractlon'

of a. 11fet1me~—and not the maxlmum ln a short perlod or over a'.é

small dlstance. - o _T ' . i.-i :"f

It is also lmpoxtant to emphasxze that although I use here

‘ ;r".

_ne llnear relat;onshlp between cancer 1nc1dence ana dose, there

- may well be’ repalr mechanlsms glVlng a threshold below which no

effect occurs. If. a threshold-exlsts, the rmsk is probably~zero

at the aoses d;scussed.here. I nelther accept nor.

- -

reject the
1dea of a threshold but malntaln that 1t is unnecessary to

accgpt it to establlsh an acceptable level of rlsk

aLC
- 1968



_;m Auprorlmatc lefusion CalculatlonAm’ 5“

'ﬁfﬁ'The=standard 1s wrltten as lf dlffusxon calculatlons are “:“ o
cczplex.g “This is not.true. and indeed the EPA has an excellcnt

manual for dlffu51on calculat:_ons.7

, The ‘basis for thls calculatlon is Sutton s well-known formula.

- Concentzation (C) = o7

2 ™0x %y %z 2 qy 8y T %y

- whexe Q 1s the emlss;on rate

o, -is the wind speed along the X: dlrectlon,,
cy and cz are dispersion constantg;ln the Yy and z:ai:eétions,
respectlvely {the Glffor& coeff;cxents)
h is the (effectlve) stack height = actgal helght + plume rise
Foxr our. purposes, we. want an average over a -long time and I
assume all directions oi wlnd, averaged over a year, are egqually
_probzble. Then I integrate over the y direction -and average the
concentxétion around- a circle-of radius-x.and center .at the emiss’

éouxce.. Then I £ind

<=y ’

o :
C = IR e _ 3y 2 _ 2
€=t v oox | ep(X) ay |exp ZZMT ., o 2z 2 B)
Xz Y _— 2 dy . 2 cz 2 Uz'

I also note that for noderate stack heights;'ﬁ;'cz exceeds (h) at
suzl) distances and h = 0.for fugitive emissions.anyway. If X

assume h < O, 2 =0 (ground level) then the sguare bracket equals

- B . ) - ) . b - ' N -
2. Then using the relation J[;xp (—az-yz) = i%- , we find

AN

= ()
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As a rough approximation’ I take values for U “and o, which

are correct about half the t::.me.8 ,Ug = 7 meters/sec, 9, = 18 m,
;fﬁafj" _mSOO m. ° EPA estlmate for a typlcal susPen51on plant under the

present standard Q 3&xpounds/hour = 4.55 gms/gec.?'l take this

'although industry‘belleve-lt to be high. ‘We then find

L T = A3 1 B2 at 500 m.
(27)* /2 7:\13 500 m

i

1.15 x ;0‘5 gms/m> = 1.5 x 107 T gins/cm
gm/cn’

So the. concentratlon *lO -8 or 10 parts/blllzcn at 500 meters.
K

The aen51ty of.alr is well knoun to Be 1.20 x 10 3

- increases less than llnearly with X, so the concentratlon

-falls at “about 1/X as already noted in “the EPA.rlsk assessment

Taking this meteroclogical air condition alone giygs a low
resuit:-accordipg to Régers and Gamert$felder;8 8% of the time
we can expect Pasquill G conditioﬁé, a steady wind at 1 meter/se
aﬁd Oz = 5.5 m and the concentration is 18(5.5 x 7/1 = 20 times
greater. I average over the weather classes in-Rogers and
éamertsfelder‘s paper8 tabulated hére {Table 1) and find that
36 lbs/hr corresponds to an average concentration at 500 m of
about 40 parfs.per billi&n, about what X took in Augusf 1976, a
1/10. of the EPA 1975 risk asscssr’nent.2
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Beteorological Data for Atmospheric Release Calculations* |

Weather type . -

A

B

C

‘D

E

. F .G -

Rrolability

- 0f 'waathexr
condition
Wind velocity,

0.019 0.0BL 0.136 0.44 0.121

0.122 o0.08

u, (m/sec) 2 3 5 7 3 2 SIS
Distance, . i
200 28.8 20.3 .14 ‘B.4 6.3 4.05  2.63
500 100 51 32 .« 18 13, 8.4 - 5.5
1000 - 470 110 S9 | ¥32.5 21.5 14 9.2
2000 - 3000 350 111 sl 34 21.5  13.7
.5000 .- 1900 230 20 s7 3s 23
-10,000 - - 400 140 80 47 31
20,000 - - - © 650 -- 200 110 58 37
50,000 . - - 1200 310 150 75 48
100,000 _ - - 1800 420 iso © 90 55
® Table adapted from 8. -




s .a

ﬁ.*level“concentratlons at- 500 m and more because we. expect the a;r

,to be broken up in a populated area more than suggested by the

Jdlffusxon constant o 0f- 18- meters.. The number is twice that .

'glven by the more. precxse diffusion calculations in “the EPA
‘:rlsk study adjusted downwardsmby the rat;o 36. blsxhr//ﬂoo lbs/hr.
WQiI also note ‘as: have others, that most of the assumed emlsslons
[-come,_and always have comeyzexomrPVCsplants_iwhlch,are more numerF
'ous)'ené not VCM plants. Therefore, usmng the adjustment for PVC
ﬁ;;lants alone is accurate enocugh..

My calculatlon is xrough and intended solelx to give some
fqulck idea of how the concentrations vary. "I take«the_numbers
"in the EPA risk study adjusted downward by &he . factor 1/20 noted

"

above for what follows. | s

The EPA diffusion calculation when so'noroalized leads to
a concentration averaged over all persons within 5 miles of a
??IWC plaﬂt and averaged over a year's time is 1ess .than 1 part in.
_Vl.bllllon given an average risk,. on”the EPA's llnear basis of
5‘} 10 /year averaged over the 5 million people who reside within
5 miles of PVC plants in.the U.S. Multiplying the 5 x 10~ ~% by
Slnxlllon gives 1 hypothetical cancer case every 4 years out of
300 000 cancer cases/year from all causes in the whole U.S..

pulatlon or 20,000 cancer cases/year from all causes thhln

5 miles of the plants.



Heanmg of the R:Lsk

The ‘risk appears to be 5-x-10" /yearﬁa?é§§gédf?V@SR;ll;persuné

w1th1n 5 mlles of the source. Thlszi$~a;lbw number¢and iés ‘mean-
ing can.only be grasped by . arcomparlson with other rxsks, prefern--v

ably risks similarly calculated. I listed some of these in my

paper on vinyl CthIlde.B

In.Table 2 I- llst some rlsks of 5 x. 10 8---—wh:x.ch corresponds

to a year s emposure to Nlnyl chlorzde Wlth the - October 21,‘1976

. standaxd--and some risks.of 10 g-whxch correspond. to the maximum.

-change that could be caused by the proposed June. 22, 1977 stan64E€7
ard.

To explain cne entry in this table: the proposed standard

will reduce the average risk for one year«by'no more than reduclng

~
P S

) c1garette snmoking by 1/75 of a c1garette, or alternatlvely,

smoklng one c19arette is worse than living near a PVC plant for

75 vears.

The data came from many sources lnclud;ng a paper (attachec)

by SlI E&ward Pochln ‘ S - - -

1. ..Cigarette smoklng is a well measured.and certain hazard.
Doll'é'stuay of the smoklpg habits of British physicians show
that the risk is proportional to the number of cigarettes, at

least over the range 4—40/day. The estimate of the pellution

from other smokers is based on the relative cigarette -smoke con-—

centrations. I note that cven nonsmokers are subjected to a

hazard far grecater than from.vinyl chloride.

2. This comes from a WHO15 study comparing incidence of:

cirrhosis-of the liver in various countrics and relating it to .

"

AN
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Mamm.m Effcct of the Prooosed Stzmdani

- ‘RiskofS5x10°
. oct. 21, 1976 Standard

Q) 1as

. P

2y -1/3 QZ.

(3) -1/2 tablespoon

(4)-.—-1/5_}:3int B

(5 1.5

{6} 30 miles

(7) 1 hour .-
(8) 3 days
() 3 days

- {10) 1.5 dz=ys

(11) 150 miles

._ (12) 1 year

o Rlﬁk (or o
change in risk) of ]_0

June’ 22, 1977 Standard
/75

©+:1/15 oz.

1/10 tablespoon

6 miles
1S minutes

. 15 -hours

© 8 haxars

30 miles

1l year

. of.a Clgarette (:E e

heart alsease)

Aofbelngmam‘u
- Clga.rette smkers”

wine (c.lrr}ns:_s of th
l_lve_r) .

. peanut butter (aflotc

in mold causes cance

. heavily chlorinated ¢
. ing water (chlorofor
water causes cancer;
Orleans or Miami fic

- diet sodas (sacchar:
‘causes cancer) -
flying in camerical
aix pollution (Bosto
Washington) - -

inside hrick or ston
building (radicacti

causes canoer)

visit to Denver, 20
cosmic radiation cz
fraction of average
diagnostic radiatic
bﬂﬂsing-cancer

jot flying at 30,00
cosmic rays causirn

| .a;veragc exposure wi
S miles of PVC pla

SCC
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tlonalfto the alcohol;consumptlo”

”‘3;' Thls comes prlmarlly from the FDA. report ln the Federal,

6
Reglster,l and I assume that the cancer hazara for man is re-

lated to- ;hat for anlmals for the same mg/kg 1ntake., I take the

average concentratlon of aflotoxln in the O. S peanut butter to

be about 1 5 parts per bllllon and the total consumptlon of -
peanuts fran the Statlstlcal Abst:act of the U S.
. 4. For thls I take the report by the National Academy of

. Sc;ence on health effects of drlnklng waterl7 and npte that Miami -

2nd New' Orleans have 100hp§rps per billion of chloroform- in-their
vater.- I have confirmedAthis~by my own calculation using data

‘on cancer ;néuctlon by chloroform ln mice and ratslj"l8 and
rélatlng to bhuman exposure for’ the same mg[kq“;ntake as for the

vinyl chloride.-

5.. I take the procedure as putlined by FDA for~saccharin'

in ﬁpril‘ls 1977 Fedexral Register. I take the linear ektra—.

polation and th;s is equlyalent to. the procedure:xn {4) above.

6. This comes from average of accidents over the-:last several

years. hcciaqnts-happen mostly at take-off and landing and this

nuzober is clearly low for a long flight. Also recent improvements

(last five years) in air traffic control reduces this maxkedly -

in the U.S.19

7. Air pollution is controversial. Thexe seems little doubt

that it is sexious, but the active agent is uncertain.

Ten years

ago sulphur dioxide was blamed; three ycars ago sulphate particu-
tes; mot it is thought that any cation'may be harmful. The

scC
2-1571



P "'»1-«——4‘ L

- Wlth a llnear

plot of healeh effect versus concentratlon.b

There are many press

Ieports in’ July 1977 that a recent Natlonal Academy of Sc1ence report

. has 51m41a_ numbers.

23

Flnklea may have found a; threshold for the effect, but even

'»glf erne, lt lS below the present Boston and Washlngton concentra-'

‘btno:s. The r;sk calculated here ;s mnch more rellable:hhan 1ts

attrlbutloﬁ to any partzcular chemlcal or source of. air pollutlon
'*f,lnce 502, Sox' NO and pa;tzculates all tend to waryhtogether.

‘8, 9, 10, 11. For all,caees 1nvolv1pg-radlat;on I refer to

the risk celchlations using the report-of the'national Academy ofi

Sc;ences/hat;onal Research Counc;l Commltteg,on Blologlcal Effecbs

I
of Ionizing Radiation, relevant pages enclosedf“'

The four cases c1tea are for_dlfferent sources of radiation.
The fixst is Ifrom uianium.andiother radioactive ores 'in the brick.
It is largely due to breathing the released radon gas, and can be,

“'but-isn‘t, reduced by at.some expense of painting with an expoxy
paint sealer.ll ' S -

The risk of a visit to Denver, Colorado is taken here as

the increzsed cosnmic ray rlsk at the increased altitude, although

in Colorado there is also an increased radioactivity in the‘ground
and in drirking water which I herxre necglect. The increased acti-
vity is taken from the report of the -UN Subcommittee for Effects

of Atomic Radiation and the'relevant-pagcs are attached.12

It is
-relevant that half this increcase is-due to cosmic ray ncutrons

where there is less likely to be a threshold effect.
' : 1/

b= U3
(1] ]
~ Ol
)



taken‘from a Publlc Health Serv1ce report llsted 1n~BEIR.

Many 1deas of carc1nogenes;5 have come from studylng radla—.

7't10n cffects._ The Internatlonal'Comnlttee on Radaoioglcal Pro-

'tectlon (ICRP)—-set up in 1926--espoused the llnear concept for

"pxuaent pnblnc pollcy decxsubns*and-proposed-that no - unnecessary

T e Ve

_ r1sk be taken, and no rlsk unaccompanled by a correspondlng bene~
N = £ This is. very relevamﬁ:ﬁo a’ﬁxscussmqn-of.v;nyl chloride..
" The idea of linearity of - cancer incidence and dose has its

origihS-in the behavidt'éf~a;sin§1e cell. - 1t-seems much more ‘3?.

-

}ikely to hold for radiation»thanufor chemical .insults. For cheni-

cal insults; - there are metabolic- processes and repair processes

before the cell is reached. Nonetheless, anlmal experlments in~

--‘-.. ol

volving nillions of mice suggegt a non-linear (guadratic) term

in the dose response curve at low dose rates. These data are

revieved zand used in the reactor'saﬁety study24 to show the risk

'is Yess than 1/5 ofj%he linear curvélat low dose rates. At a

recent confere.nce13

Sir Edward Pochin, summaxrizing,; said:.
"It is very important, therefore, that- -the evidence is
strengthening for the presence of a quadratic term *(thres-

© - hold effect)" in .the dose~effect relationship and hence
for the increasing likelihood that, for protection purposes,
the purely linear extrapolation from the freguency of effects.

at high doses will maximize the estimate of risk at very low
doses. ™

This may apply with more force to chemical effects, but may
not apply to the second and: third of my chosen radiation effects.
Feutrons present in the cosmic rays.and responsible for half the

‘dose may not show this non-linecarity and dingﬁostic‘x—rays'takcn

N

ISH
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Thercforc, the“comparlson herej

PN P PR R S

“;shc's that the :

.-\.:- . SN

i “‘,... - -

natural"or non—lndustrlal radlatlon effects are'

1‘nore serlous than -vinyl chlor;de by.a. large factor.

2. I note that this flgure uses EPA. numbers in EPA calcu~
laclons and -is- probably pessimistic,. partlcularly since 1t uses

_}a 11near, non—threshold,;theory. It is domlnated by fug;txve

75~~{em13510ns from PVC plants, and EPA assume that any vxnyl chlorlde

- not- accounted for in the mass balance ;s .a fugltlve gaseous_ -emis~

sion, whereas a. proportlon*-maybe half—“ls'probably solld ‘Also,

“. it takes little or no account of. the plume rise for~ord1na;y

emissions; the reduc;ble em1551ons are at -50 feet (h = 16 m) with

air at 150°F. If prelimlnary industry measuremeg;s=are_correct;

thﬂ risk is ore—flfth of that dlscussed here.
\*-

-,
RO W

i
[y
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Thc Reductlonzby'the Proposed Standard

In one and‘onlonne reSpect.the proposed standard.is well
‘ presentedc»lt is not;to‘apply 1mmedlately-to all'plants, but'lsf‘
- to-be-~ 1ntrcdoced .on new plants only to avoid.excessive’ pertur—
- bation of the industry. -But there are many ‘other -problems. -

The Federal Reglster-oitaune 2., 1877 glves llttle.data oxr
references to data on how these ‘emission standards can- reduce
concentratmons and none. at.all, about the effect Qn publlc health
in spxte of the claim that the whole purpose is to improve health
- (Pedexral Reglster iz, 106,.page-28154,-column 2-du!the_§tapdards

‘be set 2t the level which in. the judgment of the adminstrator
‘provides an ample margin-of.safety to protect:thquublicfbéalt@

frow suc h hazardous a;r pollutants. ) .- .‘ﬁéi“;-n

Accordingly we must rely on industry sourcés: memos of EPA
.staff,zs and transcript of a meeting betweeh EPA ‘staff and indus- -
tn?. The reducticn in emissions from 10 ppm to 5 ppm at a PVC
‘“vplant will change less than-0.1 lb/hf-or 3/10% .of-all emissions.;
The increased stripping of -resins can only;reducevby 6-1lbs/hrx ox-
20% of emissions and it is not always poésible.'ithose from a
vio}i chloride plant are already low.

Thus the effect of the proposed standard will be to reduce
the hypoﬁhetical cancer hazard from 1 in 4 yearsaby‘20%, or to
save l-hypothetical cancer every 26 years at a maximum.

Fugitive emissions are not controlled by this sgandard. If
they are not as great as EPA claims (and there is disagreement

on this point, since at a PVC plant a.lot of the 1osses (fugltlve

£m1551ons) core out as sollds and not as gas) or thcy can be

Laali V3
in 0
~ 0

©n



risk can be reduced. Bu

sed new.standard. '
‘&‘: “ - .
. R O P
R . -

SCC
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o Cost of Prooosed Standard

Thxs lS'hard<tO-ldcntlfy ‘since’ there is ra* certaln nebulous'

- . _.-”rﬂ)'

nature to the standard : It apéears' ‘ _
":1:"fthat the productlon of ‘some re51ns wxll not be ‘able to-
be done at ‘some locatlons |
2.> plant expansions v;ll be curtailed
B.QHWhere«p0551ble to manufacture P%C w;ll be more - expensmve,
A’Industry reckon that the cost of a new‘plant With these extra.
requlraments wlll be greater by 2 1 cents per pound of PVC. - The
total 1ndustry output is 6 bxlllon lbs/year, so that 1f the whole.
industry were to convert, the cost will rise to 3120 million" per-‘h
. year, which corresponds to a-cost of $4 .billion fqr.each'hvpothe-‘
t3ical cancer case. If is true that the industry~i§-only being asked
to install new eauipmént for new~p1ants.jiﬁ&{sit-is-also true that

the reductlon in v1ny1 chlorlde emissions will only arise as these

plants cone in. The ratlo-over $4 b;ll;on for each hypothetlcal

cancer case--remains correct.

SCC
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" is buge and I can only outllne & procedure here,‘;l

Sl -

The 115t of rlsks above are dlrect-(flrst order) effects of

the pollutant or actlon concerned.. It is, however, . clear that

when ‘the risk. is small, as..in- thls case, Lnd;reqt-(second order)

. rls?s may be more 1mportant. The number-of these 1nd1:ect risks

R

There are lgnored in the document for the proposed staﬁdard

-“This 15'c1earlyilncorrect There 1s-a r&sk/éo.l;fe for every

_haactlon 1nVOIV1ng capltal expense. The cla551c, oft~quoted case

N

is that three. peoplc dled bulldlng Broo?lyn Brldgefu One per

-dled in bulldlng the Cambrxdge Electron Accelerator ($12 m;lllon-

capltal cost)- At the present.tlme,-about one-person-dles in an--
acc1dent for every $30 miilion spent (average—over 1ndustr1es)

Thus to 1rp1ement the proposed standard, 1rdustry would have to

cuase & deaths by acc;dent‘every year to save one hypothet;cal

cancer case every twenty years. The accldent risk is well defined

and not ﬁexely'an upper limit. Moreover, these lives lost 1nd1rectk

" by accident will be in the prime of life whereas cancer cases arise

later in life.

* Thus the prbpdsed standerd will by this means alone be a cost

to human life 850 times what’it»can_possible save. It is therefore

clear that the indirect risks introduced by the propesed standard

could well outweigh the minute, hypothectical, reduction.

SCC
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.5 Bow Ras the EPA Gotten Into Thls Admmlstratlve Hess? _—

’Ha§ 25,#1976 and October'21 1976 have not been | followed

the preamble to the proposed standard there are several state—'

nents.that,lead to.confu51on:'
"...it has .not been possible to determine if there is a
threshold level of effects for vinyl .chloride and it is
-+ not certain-that such a threshold may be determined in .
-~ the nearwfuture... In'the absence of strong evidence to
" -the ‘contrary;. then,.’the only. level of 31nyl'chlor1de which .
" would appear ‘to. be absolutely protective. of -health -is zero, -
which’'may be "achievable only- by banning winyl <chloride-
“emissions completely.. That, in turn, would- require closing

~ the entire industry. As explained in the earlier rulemaking -
it is not.clear that Congress would have_intended this.

result, so instecad EPA requlred the lovest level achlevable
using technological means.®

ﬁﬁe“fifst'sentence'is ccrrect:but only-correct-in the rsense.

that a strict threshold effect g¢annot be determlned for anything.
kﬁ

-_-\~ >

¥o human cancer has been attributed to v1ny1 chlorlde at levels
below 100 parts per million (10,000 times those discussed here)
and for animals at levels . below 10 parts per.million lifetime dose.

Does this mean that there is a threshold at 10 ppm2. ‘Some might

.....

-argue that there is. -It.is.2 matter of_defini;iqn,..I§,there,
zero’ cancer incidence at 10 ppm because we haven't- found any .can-—
cers at this level,.or is there a finite (but smell) incidence
because we haven't brbved it to be identically zero? If we cal-
culate assuming no thresholds ln any effect (from alccochol to vita-
nin C or peanut butter) we must also assume there is a small but
finite risk. It is not consistent  to assume that- there is no
threshold in cancex incidence frOm'vinyl chloride exposurc merely
tecéuse it is intrinsically unprovable in a rigorous. way and to
.allcw-fé: a threshold in other matters egqually unprovablc—-such as
r
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»-:” there must be a comparlson of rlsks and beneflts.

POllUthﬂ of the alr by everyone 1n a hearlng room breathlng out.o
Then, as so well stated in. the May 25 1976 Federal Reglster,
Such a compafi;
‘son- is not made in the pneamble to the proposed standard

' There ls a second cause for the present-confus;on. The state-
:ment-that.an aim is "to. enoounage technology tooxeduce.emissions
15 not address;ng the 1ssue.- The loglcal procedure in protect_ng
‘-publ:c—heaith—ls to mlnlmazemthe-product of the cggpentratlon of
the pollutant and the populatlon denSLty at that con"entratlon
-(ICP xn-unlts -of parts per- bllllon x—personsL« .Thlsn on a llnear
theoxry,- mmnlmlzes the adverse effect on publlc health.- In any

'case-no “one can .change the, dose effect relatlonshrg-whatever lt

is (except for possible synergistic effects).. It is just as .reason
- *‘ " .

abkle, and I contend that it is more reasonable, to provide incen-
tives to reduce population density around a’ Plant, to place the “
plant in a low populationuzone, or 3ownwind. | .

‘If the population density is uniform we—could minimize the con
. centrat1on by ‘reducing emissions. Since emissions -come.from severa
places, anludlng fugitive em:ss;ons, tank car accldents, etc.,
the best way of reducxng emissions may be complex. In such a task,
1t is clear that industry, given the lncentlve, can better decide
how to reduce emissions.than.ﬁhe EPA. If the regulatlons are set .
+0 minimize the product of concentration and population density the
aim is well_achieved.f

The dlstxnctlon between cm1551on controls and concentration

- controls was made in the lcglslatlvc discussion of the Clean Air

<,
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’ Att-, In partlcular, Senator Muskle made a vcry clear dlstlncilon'ln

the T.S. Senate- o

- e e

When concentratlons can be measured, and a551gned to a parti-
cular source, control of concentratlons is preferred *In control
of sulphur em;ss;ons, pollutlon from many sources overlaps and
it lS imnogsxble, merely by measurlng a concentratlon, to 1dent1fy
the. polluter and ‘take remgdlal actxon. herefore emxss;on ‘controls
are necessary-' For radlatlon from nuclear power plants,’ concentra--
tions are not ea51ly separable fron the large natural backgrcund,r

and em;ss;on controls are again used but they are related by d1f~;r

~fu51on-calculatlong to concentrations.
- In the.case of vznyl ‘chloride concentrations have been, and
“

can be,'measured'up to the site boundary ana eyen beyond where

sites are availabe, and diffusion calculations used beyond that.

(The variation with distance is roughly vs. < §—§;E—-> AV or
X z
1/:1‘8.) .If not actually used for regulation, this procedure .

Tust be used in discussion of the effects of‘the.reghiation.

It might be'possible to provide an incentive for an individual
’plaﬁt operator by demaﬁding thae'the'quantity (Zcp in partslﬁet
billion x persgns)'be reduced if it can be done for a reasonable
price, perhaps 50 cents per unit. It should be open to each plant
operator to.decide the best wey to redece this. This has been

‘suggested in the radiation context by the Nuclear Reéulatory Com-—

. s 26 . - e s
mission who asked that power plant operators reduce radiation

dose if it can be done for less than $1,000/man rem, corresponding
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oughlyr_o $10 000 000 pcr cancer pro3ected on -a llnear theory_ﬁp

fsnggested that a charge bc made of | thlS amount t0“51mpllfy}:£1.h

K'regnlataon.ﬂ_

This (or a Slmllar) 1ncent1ve pr0cedure would encourage

i lndusary to- -

. reduce em;ss;ons—-lncludlng fugltlve emissions.as mnch
'"*as they can f'aff: Cléﬁ-"’ﬂvﬁ_;iﬁ?:f~

.o place plants in low. populatlon zoaes

,;én,operate plants well

The proposed standard is too lndlrectly related to: ‘the pro-
blem (protection of public bealth) to give any lncentlye to indus-

try.

,
.
L4
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‘A.M.-Kuzmack and R.E. -McGaughy, -

' In a memo to Jack R. Parmer, 20 December 1976 Drs.
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