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Jeint Cemments ef Wells Eddleman and NC Ci% ;ens Researeh Greus on
Prosesed Rule 10 CFR 50, ne warning required at lew wewer for nuclear
wlant licens!ing wurveses, S3 P® 16EBS ££r, 9 May, 1988
The wrenesed rule is deewly flawed, Befere addressing it in more deota!l,
we Believe the "Finding of No Significant Iwwsact" (PONSI) {s likely in errer,
and & full Envirenmental Imwact Statement sheuld be recuired, This is
especially true since the w»rowosed rule arwlies te licensing ef all nuclear
power facilities new under constructlien, and te all future nuclear wlants,
accerding to the Commission's ewn statements,
Yot, the Commission dees net (and by law eannet) assume that these
plants will ultimately receive everatirglicenses, This is warticularly tree
of the Seadwroek (NH) plant, which weuld still have to wrevide a warning
system satisfying *he current 10 CFR S50,kh7 ete, requirements te receive
a full pewer license. (Unless the Cemmission later ebviates these requirement:
The ease of the Shereham nuclear vlant i1llustrates the sreblems of
allewing lew-wewer everation withemt a full wewer license follewing: the
vlant that ererates at lew wewer irradiates many of {ts comeonents, and its
nuclear fuel, thus creating many tens of »eth high and loew-level radieactivwe
wastes, Wideswread news acceunts indicate that the cost of cleaning ue
the Shorehaw’ wlant will be $400 willien to $500 millien, If that wlant
had not been made radieactive, 1t wmight have a wesitive salvage value,
instead of a negathve salvage value og;roughly kalf a willion dellars,
Mereever, NRC case law has rec;ggiffﬁ‘ﬁbnt the enly bdenefit, feor NEPA
wrupeses, of nuclear plant eweration is electrioity wreduced, It is

inconceivavle that net electricity wreductieon in lew pewer overation

(velew S wercent wewar under NRC miles amvwlicabdle te mest US nuclear

plants unless thev raceive a walver) ceuld equal feur hundred millien ddlars,
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Thus lew wower eneration clearly fuils the required NFPA cost-benefit analysis
Of ceurse, lew-wewer oweration must stand en its ewn fer this analysis
pecause te de etharwise would wrejidge the full-wower licensing wrecess,

This weuld we particularly wrong :n the Seabroek case, since the remeval

of wremet netificatien systens that new wrecludes lew-mowar licensing would
still sreclwde full wewer licensing even !f this 1l1]l-advised, NEPA«vielatimm
rule were adewted,

Farther, the irradiated fual after lew-wvower eweratien weuld have te
sither »e sold te anether wlant (recuiring shiweing in much watter shiesldaed
containers than are nsed te transwert "fresh" unirradiated nuclear fuel,
and erebvadly sterage at the new site eof use, khere 1t ia neither fish ner
fewl, 1.0, if stered directly as fresh fuel, it will we irradiating the
ether fresh fuel in sterage; if stered as swent fuel, 1t will be much merve
enriched in U«235 and thus will ®s a criticality hasard) at vast, er
in the altarnative, kent as nuclear waste and ultimately dlevesed of,

This disvesal will again we cemelicated by the highar warcentags of U235

im the enriched fuel irradiated by lew-wewsr everation; even natural uraniaom
Ras been kmewn to imitiate a cha'n reactien by leaching, as at Okle (Afriea)
and 1t {s assumed than swant fuel may leak in sterags at a"warmanant”
dispesal site, Partial irradiation ef fuel daring lew wewer tasting can

thus e 2 significant envirenmantal imwact, wnaecemvaniad ¥y any net
penefits (the net bemefits will we discussed mers fully delew),

In additioen, the irradiatien ef the reacter imtarnals, vessel, and
asseclated systems of the plant during testing at lew wewer create the
need for eleanep wher the plant deos net recalve a full wewer everating
licemnse eor fer ether reascns (e.x. takeever, as prevesed at Shershanm)
dees net everate beyend lew mewer, This, in effect, is creating a radiesdtive
waste site at the nuelear wpewer plant, unaccemeanied by any bemefits,
Ogerating the wlant systems meedod te centa!m this radleactivity (during
either sterage or c¢leanup) requires energy ard invelves some radiatien
exvesure te persennel; cleanup {mvelvaes radiatiem exscsure te wversennel
and alse !increases the lead of radieactive waste fer disvesal, Te the
extent the {rradiated wlant corwenents, activated wlant eonvonents er
materials, atc,, #7e dlsvecad of as lew-level radieactive waste in landfills
or ethar undreground sterage (esnecially wherae there ‘s alenificent rainfall,
e.z, over 25 inckes wer year), leakage !nte the environmemt !s cuite wossidla
All eof these deterimental envirenmental {msacts are unaccemwvanied by any
naet venefits, This is anetker wewsrful seat of reasens why lew-sowar owaraties
where full-pewer everation {8 not assmred, ecanraet wass the NSPA cest-Banafit
tests that the law requires,

Mere on met bemefits: Assume (gemesreusly te the bBanefits for the sake
of argument here) that the vlant invelved is 1300 My (3hersha=m is ever R00
and Seabreek abeut 1150), that the wlant alwayvs wreduces slectricity whan
the reacter !s critical (net se, aswecially in lew wewar teating), that the
reacter svystem's heat rate (cenversion ef heat frem the regcte- ‘nte
eleetricity) 1s the same at 5% sewar as at full wewer (net se: afflciency
1s less at 5% wewar) and that lew wewar everat!en cont! nmes fer 2000 heurs
at 5% woewer (muclear wlants in the U3A eften commlate leow wewer tastine
»alew 5% wewer im less tima than this), Under these ewtimistic assumetinns
of benrafits, the wlant weuld wreduce 1300 MW x 5% x 2000 heurs, er 130,000
magawatt-neurs of electricity, ASsume furthar that the averare cleanny cest
if full wewer ewveratien dees net accur (NRC camnet lawfully wreindes that 1t
will) 1s $225 millien (malf the $400-te$500 nmillien cest astimatad for
the 800-plus Md{ shersham reacter), The cest ef wewsr s then (4225,000,000 /
130,000 ) wer megawatt-Reur, er abdeut 31730 »ear megawatt-heur, This is
$1.73 wer kilewatt-hReur, excluding the cest ef nwclear fusl, everatiens,
and maintenanes, And this is a very eptimistioc cost sstimate,

8$1.73/MWH L8 reughly ten times the ceat of ell-fired saaking wewsr,

giii:ytgz c:::y.;ines the cest of eanl-fired weaking wewar, and evar 50
peaking wewar surcnased in a 1000-M4 wleek by Duke Pewer 3Ce
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during tight suswly cenditiens threugheut the Seutkeast, at the hour eof
sumpar weak in 1986, Cansdian Rydrevewsr, net e memtian snergy efficieney
imemarevenents, comex im at cests vastly lewer than $17% a kilewatt-heur
$1.73 a kilewatt-heur 1s alse abeut 20 er mere times what Publie %eorvie:
of Nev Hamwshirs ways fer wewer wurchased fer uss, frem ce-generaters
and saall eewer sreducars,
Fer aratier sxarele, combusten turwines (CTs or ICs) can be bought
“er avorexinataly 6?70-&&00 wer kW or cawncity, Thus, a £ MY turbine
(65 MW 1s 5% of the 1300 MW muclear plant assumed in the sravienms paTRZTARN:
this turbine thaos has the same electrieity eutwut as the assumed nuelear
plant everating at 5% wowar, 1,0, 65 Mi) would sest adeut 826 willien er
less. Allewing $15 millien (very generews) for ether cests of ‘nstalling
tais turvine, and fusling 1t with eil at a cest of 107//kWh (8$30/%81 el
with an ineffieient 20,000 BTU/XWh turdine: Deth of thess assumstiens ralse
the eost) and & fubther genargen 10¢/kwh for maintenance and evearation
of the turbine gemerating system, there weuld be a runring cest ef 207 /kWh
and 2000 mhours ef eweration of the turbine weuld cest $26 millfen,
Adding the cemwlete cests of dDuyling and !nstalling the turdine rafses this
te adeut $67 millien, less tham ens third the cost of cleaning uw the
assused nualsar slant that in lew vewer esneration woeuld alse rum 2000
Reurs at 65 megawatts mat eutweut,
Since actwal enargy-afficiency measures can Rave nat cests fren 2 cants
& kilewatt-heur te avereximately sere (er lewsr: saa Recky Mtmn, Tnstitute
Peblicatien, Advanced Flectricity-Saving Tachnelegias and the Seuth Texas
Pre ject, aveilavle froenm Recky Mtm, Institute, 1730 Snewnass Craeask R4,,
Snewmass CO 8165k, (303) 927-3851, cest curve sugmarizad en v,32 tharae?),
and ether gemerating seurees meted abeve, o.g, wurehasad pewer om peak
ot 30 mills/kwh in 1000 M¥ wheek (Testimeny of .S, Lee, Chief Exescutive
Officer, Duke Pewsr Ce,, NC Utilities Cemnmissien Decket E-7 sad LO8 (178%)
sse Tramscrist vel,B8), weaking eeal at L-5¢/kWh running cest, or sven
bullding and runring a high cost ellefired combustien turb!ne, all cest
mush less thae running a muclear plant at lew mewer, there are clearly
NO met banefits im mometary terms frem lew-vewar muclaar slant everstien
umnder NEPA, Inmstead, there are large nat cestsg, Deth ir dellars and te
the envire~ment, fren cleaning us the Irradiatad wlant and éeal'ne with
1ts wartly irradlated fusl (which has alse the votent aly e” caus'ng
eriticality accidents, weing bDeth irradiated, and thu; harder te handle
scfely, and still highly enrriched in U-235 cemwared fully seant fusl),
3ince the rule estemsidly (and in law) will ase’'y te all future
muelear units 47 adowted, the need for an FT8 138 trat mueh strengar,
There are abdout 15 nuelear slants stil)l under eenstruction in tha U3A
(15 units, tetal), and not all ef these can reascrably be axpactad te
ever ewsrate at full, wewer, Thers ceuld e ether ruclear slants licamsed
fer censtructien, te which tkis rule weuld apwly, Thus the tetal
sevirennental {meact of adewting the rule, aven i{f ne sccidant eccur
in low vewser eweratioan at any nuclear wlants in the future, can reasenabdly
9e exwactad te include the dacenniscisning cests of ems or mere i{vradiatad
vlants that did net ererate at full wovwer, but enly at taet woawer levels,
If test wewer lavels abeve 5% are alldwed, the dacemnicgiening may ba more
cestly, Thus an E78 i3 required for the fule as wreresed,

OTHER DEPECTS OF THE RULE PROPOSED:

The wsre~ezal assumes that a sarfeus accident can-ot haween at low
poOwear, {8 1s net true, PFirst, the wess!dility of sabetarzs or tarrarism
must we censidersd, NRC rules Rave sssumed that tearrerists cam have {naider
assistance, TInciderts of accidental eriticalitieas (e,p, NRC {mrfermatien
netice 98.21, May 1988, clting wat incldents at Millstens (CT) an¥ Varment
Yarkee, net te mentien Parmi Els Sriticality during lew wewer testimp and
(vased en Eddleman's recellection) , .. 1p0) a1)ewad wower lavels, shew ths§
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ever witieut savetages or terrerism, accldents wevend these contamelated
st lew wower would be pessi®le, NRC must carefully censider the disastrens
fmpact any accident witheut an effective warning system woeuld have eon NRC's
public credinility, and adility te seundly regulate nuclear wlants, sheunld
such an e2ccident eccur, (More en this wessiwility belew), The vessidility
ef more severe accidents, ‘ncluding those caussd er made worse by ewerater
errer, imerevesr censtructien, imerewer desirn, quality assurance fa!lure,
equivment failure, or ether causes including vessidle sabetage or terrerism
or weth, meedy te be a part of that careful censideratien, NRC gives ne
evidencs of heving made any such consideration,

At luw sower, mest safaty systams are essentially er even tetally untested,
Leaks, »ipe or weld wreaks, and numereus equisment fallures eften eccur in
lew mewer testing ef nuclsar wlants, NPC cannet assume that safety systens
will werk (er be wrewerly agtuated) Airing lew pewer teating, Unqualified
equipment, falaifiecd test results en equisnent sald to be qualified, and
equiwment fallures and errers centinus te bs regularly reverted, e.r,
in NRC's Analysis (/Evaluatien) ef C eratienal Data effice's rawerts,

It {8 net wradant sither te assuma that evarsters w!ll take the cerreet
actien sreuld an sccident eccur at lew wewer, Unamtic!wmated avcidents,

the sassumetien that mothine saricus can haepen at lew wewer, the assumwtion
that there will ®e lote of tima in the even of an accident at lew wewer,
apd ether pessibilit!es cast deudbt en this assumetien,

There is ne evidencs that I can ses that NRC has reviewed the axwerliance
of wlante in lew wower testing (neme seems to be exelicitly referenced in
the FPederal Ragister wrewesing tne rule),

Simce equisment and ethar fallures may well Be encoumtersd enly fer
the first time in testing, and there is8 ne sesurance that safety systems
will werk, ner that everaters will act cerrectly (er net exacerdate an
aceident), and ne guarantee that mcwer will actually be limited te 3.4

°

(see o.z, reperts acoldental criticailtlas, Imereveer red withdrawal, ete),
NRC cannet assume «s it dess, that accidernts of severity suffieciant te require
premet effsite alerting cannet hawpen ence lew wower eperatien ‘s allewed,

Only wher “uel has net yet been leaded ceuld this assumetion be mede (and
even than, allewances fer vess!bdlas sabetage er terrerism sheuld be e de ),

NRC alse igneres the very real likeliheed that wanic would result if
an accldant eccurred at a »lant allewad te owarats at lew wewsr under this
swepesad rule, during "lew vewer" emeration, NRC tywically sassumes that
paric s unlikeiy, aultheugh the evident frem Three Mile Island i{s that fear
did metivate large numbers eof weevwle te self-evacuate, At Seabreek In
particular, NRC's actions, ‘ncluding th's wre-essed rule and the rulemaking
te slim'nate state and lecal ansreval ef emergency wlans, have lewered NRC's
eredibility and made 1t less likely in any aeccident situatien that vaenle
will trust NRC {nfermation er ether efficial infermatien getten frem er
tareugh NRC, This {ncresses the likelimheed of vinic, NRC awmpears te
say that tha beaches near 3eabreek xeed not de swacuated safely durine an
accidant, Censider what m'‘ght eccur thits summer {f lew-wewer tasting at
Saabreek wars authericed and 100,000 peewla wers on the beaches nearby
(a munmbear that is eftem atta‘ned, I understand), Many ne deubt would seek
te avacuats te the seuth, whare tha lack ef sarly netificatien weuld mean
that reads wers mere likely te we clerged by lecal weevnle !n Massachusetts
self-evacuating,

N®C mas alse falled te address fully the sreblams with ex!st!ing and
planned sirer netification systems at nuclmar wlants still umder cerstruetion,
the Sheeven Earris licensing weard wrets the NRC im 1986 cencerning this
188“1%1'00I10 may net be able te hear the sirems under certalr nermal

ceond
ons, e.g. deine inside behind clesed stern W rdewe anA
i } Q - ParpIYgw ...,
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The serts of preblans thea Harris bveard eutlin:4d nead te be fully addrassed,
Imstead, NRC !s meving ‘n the evresite direct'en by requiring ne netificatien
&t lew wewer that Oaun be prewptly recelived v the wesulace, Since the NRC

recegnised in its 1982 consideration of tils (ssues that effsite slaments
{ncluding the means te wrevide ecarly netiffecatieon ard clear instruct! ens

te the pewulace (affactive sirens er alternativas such as dedicated whene-
dialing systaxs er constantly-eperating weather radies are needed te alert
the sewulace te recelve the ‘nfermatien), NRC must shew cseme change s‘nee
1982 te justify thls wrenesed change, This they fa!l te de, Lew wewer
everations are ne salar new than ‘n 1982, as far as establicshed studies g o
(FRC has m»* evidently studied this matter ancd reliss en eld steff
metimateag 9 lew-veowar esaratior rieka),

N?C has net wrevided a factual basis fer revarsineg 1ts earlier pesitien,
The inference ‘s imescavable frem the Ceommics’en's discuss'en eof Ysabreek
and the facts, that the Cemmissien is reslly using tis rulemakine ‘n
a desperste affert to get Seabroek everat!ng at lew newer (wezsibly hefere
& new President !s elected whe night change wellicy !n th!s area o nuclear
licensing, e.g. 1f a single-administrater statute fer the NRC wasses, a
new eresident ceuld nane that administrater and thus contrel and chanre
the selicy NRC new evidently wursues, of licensing wlants as fast as ¢ (un,)

Rewevar, as neted abeve, o-eration of 2eabroek or any ether nuclear
wlant at lew wewer alenes, dees nething wut contaminate the wlant and werhaws
sreduce varvipg ameunts of varvy axvensive electricity whicr ceuld be

wreducad er saved by e‘har far leaa axmensiva means,

The i{ssues left unreselved at lew wewar, a.g, orewnt net!fication ef
the voevulace in an affective manner, must <till be reselved te have full
pewer overatien, so NRC's srenesal !z the werst of all nessihle werlds,
ineurring the negative cest and envirenmental imvacts of centam‘nating
the nuclear wlant and irradiating 4ts fuel, with ne benefits en net,
witheut reselvings any ef the cutstand!'ng wreblems which srevant the wmlant
frem ge!ing te full pewer, NRC's rule mroeses me mMcurs te reselve these
preblems (unless the NP0 intands te ignere them &s it avidently has chesen
te ignere the requirement fer an accurate envirenmenrtal imeact statament
en the srenesed rule), e the result is that ircstead of havirng a nen-
centaminated nuclear plant e untested safety fer everation and knewn
inadequacies in its system fer wrormt netificat’en eof the w»udlic, veu
instead have & centaminated nuclear vlant with irradiated fuel, of semewhat

better knewn safety (knewladge acquired at the risk ef accident), a tareet
fer vosz!hle sabeteurs er terrerists, able te have a nore severe accident
especially if rewer restrictions or safetw recuirements are v'elated,
which stfll dees not have an adeouate system in wlace to netify the wubdblic
promtly in the event of an accident, and which will cost hundreds ef millénse
o dellars to clean uw, and wrich gt!ll has no known way te selve its
sreblems which have thus far orevented full pewer omeration, (In Seabreek's
case, envirenmental qualificaticn of esculevment and other i{ssues including

the sdequacy of the emargency wlan are st’ll in cuestion and/e» in l!tiegation
Whether Seabrook is N2C's waradien examnle fer this rule, e» 1ts gecreat
metive for wrevesing the rule, it 1s an examele !n fact of why this rule

sheuld net be adowted, /i =
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"REVIVAL MOVEMENT" IN RADIATION-LAND

by
John W. Gofman, M.D.,Ph.D., April 19886

Part of the radiation community has recently
been reviving a notion which it used to concede
was irrespaonsble. The notion it is promoting
today is that you can be irradiated at low doses
and not be harmed at all.

Revival of the "safe dose’ idea has direct
implications for the hundreds of millions of
individuals who receive low-dose exposure to
ionizing radiation from medical exams (the new
push for repeated mammograns is an example), from
occupational situations (like the atomic
veterans, and like millions of military and
civilian workers today), and from the environment
(fallout from Chernobyl reaches at least 500
pillion people).

The technical name for this notion is
“protection by a safe threshold-dose.” This
paper will show scientific evidence, including
the very newest, that no harmless threshold-dose
exists with respect to causing extra cancer in
hunans.

1. WHO I8 THE RADIATION COMMUNITY ?

By the terz "radiation community,” I mpean
everyone who needs to expose other people to low
doses of ionizing radiation: the entire medical
and dental profession (and post exphatically, the
radiology and nuclear medicine specialties), the
nuclear electric utilities, the uranium business
and its osners, the U.S. Government (which
sponsors both civilian and military uses of
nuclear energy), and all the scientists,
regulators, and dose-monitors whose livelihoods,
grants, or advancements depend on the good
opinion of those who need to expose other people
to low doses of radiation.

Both logic and observation confirm that
pecple who need to expose other people to
radiation have a bias in favor of experts who
will say such exposures create a negligible
anount of radiation-induced human cancer, or

better still, none at all.

It is inherently unsafe, in terms of health,
to let such people sponsor (and thereby control)
nearly all the research on radiation-induction of
human cancer. It's as if the Tobacco Institute
controlled all the research on the potential
health hazards of smoking.

Committee for Nuclear Responsibility
A soa-profit edecational organization, siace 1971

pob 11207, San Francisco, CA 94101
Gifs are tax-deductible
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“"First, we have to convince the people
that good health isn’t everything."

The U.S. Government has always been
overwhelmingly the source of funds for research
on radiogenic cancer, and it even controls much
of the important raw data (for instance, the
exposure-records of workers at all the national
laboratories and of soldiers and naval
personnel). However, governmental research funds
are distributed into channels where the
conflict-of -interest is not instantly obvious to
the casual press. The Departments of Energy and
Defense and the National Laboratories are less
prominent than they used to be.

Nowadays, many grants are placed with the
National Academy of Sciences (for the A-bomb
survivor study and the BEIR Committee reports,
for instance), the National Cancer Institute
(whose former director, Arthur Upton, came from
the Oak Ridge National Laboratory), the
Environpental Protection Agency, medical research
centers, and with countless professors of
"environoental sciences”, "biostatistics”’,
"physics”, and "biology."

These research funds have necessarily
created a huge pool of sponsor-friendly radiation
experts. Scme are available for service with the
radiation committees, service as expert witnesses
for defendants in radiation lawsuits, service
running and advising the professional journals,
and for public education via mass media.

2. EXAMPLES OF THE "REVIVAL MOVEMENT*

o Sept. 27 1888: Bertram Wolfe, President (then)
of the Aperican Nuclear Society: "There is an
increased risk of future cancer for doses of 100
Rem and sbove...At mich lower, more common
radiation exposures, no clear effects an health
have been found despite more than 40 years of
looking." (Article by Wolfe in the DENVER POST,
page 4B .)

e Oct. 27, 1888: Dr. Dixy Lee Ray, former
chairperson of the Atomic Energy Commission,
charges myself and 'anti-nuclear activists’ with
disregarding "the extensive and growing evidence
that even chronic exposure to low levels of
radiation causes no damage.” (Article by Ray in
the WASHINGTON TIMES, Section NM.) 1.



e August 7, 1887: In the JOURNAL OF THE AMERICAN
MEDICAL A3SN, an invited "commentary’ article
entitled "Physicians’ Obligations in Radiation
Issues” was written by Merle K. Loken, N.D.,
Ph.D., from the Div. of Nuclear Medicine of the

University of Minnesota Hospitals. Loken tells
his e readership (the exphasis is his own)
that "Effects, whether genetic or somatic, have
been clearly demonstrated ONLY after exposures to
relatively large doses of radiation (usually more
than 100 rads)...In the final analysis, NO DATA
FROM HUMANS EXIST THAT SHOW THAT LOW-LEVEL
RADIATION EXPOSURES PRODUCE MEASURABLE BIOLOGIC

e Fall 1887: U.S. Dept. of Energy report HEALTH
AND ENVIRONMENTAL CONSEQUENCES OF THE CHERNOBYL
NUCLEAR POWER PLANT ACCIDENT (DOE/ER -0332) put
this footnote on its tables of estimated cancers
from the fallout: “The possibility of zero health
effects cannot be excluded.”

e Feb. 1888: Rober” E. Alexander, U.S. Nuclear
Regulatory Commissicn, Office of Research, and
President of the Health Physics Society, writes
about potential cancer and genetic consequences
of nuclear power accidents, and urges readers
not to eliminate “consideration of the
probability of zero effects, a highly significant
probability at low doses.” (ENVIRONMENTAL SCIENCE
AND TECHNOLOGY, Vol.22: 2: p.144.)

e April 4, 1888: Arthur I. Holleb, H.D., Senior
V.P. for Medical Affairs for the Aperican Cancer
Society, advocat 4 repeated mammograns for women
during his appearance on Cable News Network
(Sonya Friedman program). Discussing the risk of
the exan itself causing breast cancer, he said,
“Radiation exposure has been reduced tremendously
since the 19680s and the risk --- if it exists at
all --- is negligible.”

Nuperous additional examples are ccllected
elsewhere (Go88).

3. EVIDENCE: LOW-DOBE CANCER-EFFECTS

Powerful scientific evidence against any
safe "threshold-dose" of ionizing radiation lies
in the shape of the dose-response relationship
for radiogenic human cancer.

In Figure W are the dose-response curves
which the radiation community has surely hoped
never Lo see.

Those four curves condense a mountain of
hunan evidence as it has unfolded over the years
in the 1850-1974, 1850-1978, and 1850-1882
follow-ups of the A-bomb survivors, as well as
for 1850-1985 in the new DS88 database ('the new
dosimetry") whose scientific status is so
problemnatic.

The curves plot the cancer-rate per 1000
persons versus internal organ-dose in sieverts
(1 sievert per 100 rems). Where a curve peets the
vertical axis, the value of the intercept is the
spontaneous cancer-rate during that period per
1000 persons. Of course each curve lies above

FIGURE W.
Cancer-Rate vs. Dose in A-Bomb Studies
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the earlier curve because the longer you watch a
fixed group of people, the more cases of cancer
the pecple develop.

Associated with each curve are four
datapoints, with error-bars. These are the actual
observations reported by the RERF (Be78, Ka82,
Pr88, Pr87). Each curve is the best fit for its
own four datapoints, by the method of curvilinear
regression. s curvilinear regression the
scientifically sppropriate way to handle such
data? Indeed it is. Essentially no one disputes
that the curvilinear regression which provides
the best fit to the available data also provides
the soundest idea of what the dose-response is
truly likely to be.

It should be noted that Figure W involves no
extrapolation. Curvilinear regression is a
technique which can take account of the relative
reliability of each actusl observation and can
tell you what curve you wuld be most likely to
see if you had more obse ations, in between the
ones which you do have urvilinear regression
interpolates between datapoints and smoothes out
the wobble which comes from the random
fluctuations in all measurements.

What is self-evident from Figure W is that
these dose-response curves have neither the shape
of a straight line (the linear relationship), nor
the direction of bend illustrated in Figure F
(so-called "concave-upward'). All the curves in
Figure W have the supra-linear shape (so-called

concave-downward’ ).

Supra-linearity in and of itself is powerful
evidence not only against any harmless
threshold-dose, for the reasons explained below,
but also against additional falsehoods which are
promoted by some influential membars of the
radiation community: 2



B FALSEHOOD 1: At acite (instantaneous) LOW
doses, the risk per sievart of exposure is much
LESS than the risk at wcute HIGH doses, so people
(like Gofman) who use t)e linear relationship to
extrapolate from high < )ses down to low doses are
exaggerating the cancer-risk at low doses. This
claim often includes display of Fantasy Curves,
like the "“concave-upward' illustrations in Figure
F ("F" for Fantasy).

B  SCIENTIFIC REALITY: Figure W ("W for Woe)
is based on evidence rather than fantasy. It
shows that the calculation of future cancers from
the linear dose-response model will never
over-estimate the number of radiation-induced
cancers from low doses; the linear model
UNDER-ESTIMATES THEM. In all the curves, the
steepest rise in cancer-rate occurs closest to
the vertical axis --- in other words, THE RISK
PER SIEVERT IS THE MOST SEVERE AT THE LOWEST
DOSES. Those who claim the opposite uay also
claim that black is white.

- — - ——— ] . -

B FALSEHOOD 2: Whenever doses are delivered
slowly, they are less harmful than the same doses
delivered instantaneously, so risk-estimates from
the A-bomb survivors have to be reduced whenever
doses are given gradually over time.

@  SCIENTIFIC REALITY: The above claim is not
based on any human epidemiologic evidence
whatsoever; the claim is based on speculsation
from Fantasy Curves like those in Figure F.

Protection from slow delivery of radiation
could occur, and probably would occur, if
radiation-induced cancer depended on the
interaction of two or more injuries. As dose
went down, injuries would be less closely packed
both in time and space, and the probability of
carcinogenic interaction would decrease. If this
were happening, the evider.ce on dose-response
would be conca , as explained elsewhere
(GoBl1, pp 389-401).
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FIGURE F.
Curves with “"Concave-Upward" Shapes
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But the supra-linear shape of dose-response
in Figure W tells us something very important :
radiogenic cancer does not depend an the
interaction of two or more events. The evidence
shows that dose-respanse bends in just the wrong
direction for “protection by slow delivery.”
This is post notable ai the lowest doses.

B FALSEMOOD 3: The.» is a significant
probability of a harmless threshold-dose and ZERD
radiation-induced cancer from ow-dose exposure.

B SCIENTIFIC REALITY: The available evidence,
condensed in Figure W, clea ly indicates that (A)
the most severe cancer hazard per dose-unit
occurs at the lowest doses, and (B) radiation
carcinogenesis is not a "two-hit" or multi-injury
phenomenon. What the curves of Figure W suggest
is that radiation carcinogenesis is probably a
single-hit phenomenon --- proportional to dose
(linear) at very low doses, and that as dose
rises, additional carcinogenic injuries in the
sane cell are simply redundant, and injuries
which prevent cell-replication are also
occurring. Under such circumstances, additional
dose-units are less and less effective at
producing additional cancers. Thus the steep
slope at low doses turns to a more gentle rise
(less effect per sievert at higher doses).

The avmilable evidence does not contain even
a hint of a concave-upward dose-response; the
Fantasy Curves are fantasies. This should
discredit the speculation that repair mechanisms
are swamped at high doses, but that as dose
decreases, repair will work better and better,
until finally at some very low dose, repair will
work perfectly and deliver a safe threshold-dose
below which no radiation-induced cancer occurs.

Unfortunately, this is NOT what is actually
happening. How do we know? If repair were
working better and better as dose decresses, the
dose-response curves would be concave-upward, and
would be flat as they approached the vertical
axis. But what the evidence shows for dose-
respanse is exactly the opposite. In Figure W,
the slope --- which depicts the change in
cancer-rate per sievert --—- grows steeper and
steeper as the curves spproach the vertical axis.

The no-threshold meaning of Figure W is
independently confirped by human epidemiology in
five other studies of exposures at or nearly at
the lowest canceivable dose-rate (Go88; Go8S).

In view of what | see from the real-world
evidence on radiogenic cancer, it would be
reckless disregard for the lives of others
if I were to favor revival of the harmless
threshold-dose.

4. WHY DO EXPERTS DISAGREE ?
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~ People always want to understand why experts
disagree. In any field, one must distinguish
between genuine scientists and some experts who
nay be overly sponsor-friendly. I 'm not at all
sure that the respunsible scientists in this
field do dissgree. Examples: 3.



. Rdward Radford, the epidemiologist who survivors 80 olearly showing the falseness of

Or

' was chairman of the BEIR-3 Committse, wrots a their preferencr, the radiation ocemittees (BEIR
vigorous dissent when the National Academy of 80, UNSCE‘R 88) have started to advoosts less
Sciences issued an unprecedented "recall” of the exphasis on the 'uman -Yw-mamu evidence
Coamiitee s report. After the “recall” and and more emphasis on oell-studies and enimal
intervention by a ial new panel appointed by experinmants. Tiis amounts to substitut
the RAS, the Final rt on {onizing radiation speculation abo it what the human cbservations
cape out in 1880 supporting a concave-upward "ought™ to be snowing for what the sotual
curve for dose-response. ord said, observations of ir.adiated humans truly are
correctly, that the concave-upward model “has showing! This is one way to stand science on its
already been refuted by the evidence."” head .

Then in 1863, scientists of the A-bomb study One must never forget that the real-world
published sn analysis showing that the evidence evidence from whole human beings is always the
from Nagasaki (where neutrons were no issue) was ultimate reality-check, whether the issue is
consistent with a linear or supra-linear ionizing radiation, a Wtzm.iga

dose-responss, but not with concave-upward (WasS3). recommended cal p {e.g,, rad
< mastectomy oou notmthn‘tdltb—dnokuu
And now, in the very newest report c¢f A-bowb necessary treatment for ssall breast-tumors).

survivors (Sh87, pp29-30), RERF scientists S o R SR ENG.,
the dose- invarisbly” comes cut of Wiy do experts appear to disagree about
data looking concave-dosnward (mpn-lum).;,” cancer frﬁ_lm-do- radiation? . . e
%y = - SRR 2 PRt (R AL e 3-"';“" ok “"",
Heanwhile, the radistion committses are. . Vith respect to revival of ‘thé ﬁb g~ i
changing their tune. In the past, they have threshold-dose, 1 think it reveives support from
alvays exphasized that the shape of the alnost none of the scientists who work directly
doorrmmmmhthbytmoinmim and personally with the human epidemiological
low-dose cancer-hazard, and they have put forth evidence, After 25 years of interaction with the
what I call their Fantasy Curves. The final radiation community, it is my opinion that the
BEIR-3 report stated that it "preferred” those current "Revival Movement” originates among
shapes ! mexbers of the radiation community who are one
stage, two, three, four, five, six stages removed
But no one wants to look cutragecusly from the actual evidence. ;
wrong. With the human evidence from the A-bomb -  EREEEENRE N
o
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