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Health Physics Society Adopts Position rei

4

; low Doses of Radiation
l Risks from Annual Deses Below 5 Rem Are Non Existent or Too SmsII to Quan64:

1 In the March 1996 issue of the Health Physics Sodiety newsletter, the society published its position on how
i radiation risk should be expressed. The position, which is repnnted below, states in short that health risks should
j

not be .;uantiBed for radiation doses exceedmg background doses by less than 5 rem (5,000 millirem) per year
or 10 re'm during a lifetime. Because the health risks in this range are so small, only qualitative erpressions of

;

risk are appropnate, and the qualitative expressions should emphasize the ' inability to detect any increased;

j health dernment" from exposures at these levels.
1

|
-

|

; Health Phy:Ics Society"

| Position Sistement

" Radiation Risk in Perspective"

Kennesh L Mouman, Marvin Goldssau, FrankMasse, William A. Mills, KeisJ. Schinger, RichardJ. Verrer

In accordance sWa cunrnt knowledge of radiation Current radiation protection standards and practices
health riskt, se Hasis Physics Society recommends are based on the premise that any radi1 tion dose, no
againsi guannaanier anspasion afhasta risk below an matter how small, can result in detrimental health
individualdose ofS rem in oneyear or a hfnime do e effects, such as cancer and genetic damage. Further. it

i

of10 rem in adanon se background radiation. Ruk is assumed that these effects are
estimazionin ahdose shouldbe strscsly qualitasive proportion to the dose received, produced in directi.e., doubling the
accensuating a range shetical heald ouxomes r1dsation dose results in a doubling of the e{Tect.
with an emphash on th is possibili ofzero adverse These two assumptions lead to a dose-respanse
heala epcts. The current philos of radiation relationship, often referred to as the line11. no-
protection h based on the assumption iany radiation threshold model, for estimating health eifects at
dose, no maner how small, may result in human healzh radhtion dose levels of interest. There is, however,
effeca, such as cancer and hereditary genesic damage. substantial scientific evidence that this model is an
There h substantial and convincing scientifc ersdence o,:tsimpli6 cation of the dose-response relanonship

for heala risks at high dose. Be&w 10 rem (which ata results La an overestimation ofhealth risks in th:
includes occupazionalandenvironmentalexposures), rssk lov dose range. Biological mech 1nisas ineludm
ofheald efcn are ciaer soo small ro be observed or are celhlar repair of radianon injury, which are no;t '

non-ersssrnt, accounced for by the linear, no-threshold model.
9610080445 960326 reduce the likelihood of cancert and en~ie -h
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(
~ '' 100 mrem /y Cap

v Too low

should not assume all institutional controls will fail

- allow 500 mrem /y cap

h v Too high

- institutional controls are uncertain

use 15-75 mrem /y

.

|

Development of Regulatory Guidance on Decommissioning

_ _ _ _ _ _ _ _ . .



- - _ _ _ _ _ _ _ _ _ _ _ _

20.1403.

,...

(gf,) General Provisions |

v' EPA Dribking water standarde -

j

- oppose s

prefer single dose based, all pathway standard |
i~

M - support i
!

- consistent with EPA rule |
i

v" Calculation to 1000 years post decommissioning ;

- use > 1000 years for long lived radionuclides ;

i

- use < 1000 years to be consistent with 10 CFR 40 and 61 |
,

- 200-500 years !
!

!

De lent of Regulatory Guidance on Decommissioning *

-. - _ _ _ - -.____ _ _____________ - - _ _______
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(hefi 20.1407 SSABs |
!

v' Differing views
!

- Support for provision |

SSAB not always the best solution, other options should be ok f
i

N - extend use of SSABs to unrestricted use sites

v Provide more detail )
- responsibilities

membership, size, qualifications, government role

independence from licensee |
|
;- administrative and financial support

- meetings

oeve%memdeJis9assaandARG use of SSAR recommendations
- - - - - - - - - - _ -_---- ----- _ -- _ -----_-- ----_---------_----- _---------
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Is Slightly Dirty Clean Markey Draft Proposes
Enough? DOE Thinks So hade: Retail Wheeling

For PURPA Reform., a.0,.mo a
The Energy Department. frususted by regulatory W MW WUSConinaction on a key "how cleem is cleas' issus, is plan.

nsag to issue sa internal order outlistas procedures to
determine when slightly radioactive but valuable Rep. Ed heechey (D ngees.) le $sedegu eteetyli
surplus DOE maserials can be sold to outande companies meilley dereguieelee he ehet enEs for eenseel sees-
for recycling overseas. derde for elecerte compeeletes and repeale PUEFA's -

DOE offictals also were pushing for a White House needecory percheme .-- J ^: where seek esape- |-

steles estees. Imeeting this week to confer with Environmental '

Proeection Agency and Nucleet Reguimory Commissics The lhil. bened on a proposal originally drahed by the
officials on wafs to rejuvenase a lagging interagency Nasseeni ladopendem Emergy Predecers, was se hese bees

a(fort to craft broeder deregulasory standards for ineoduced to conocide wish Thursday's scheduled Home

raisimally costaessoased raasonals. However, the energy and power h- heenes ce the Public .

P anned meessag was cancelled lese Tuesday. Utilsey Regulesory Policsos Aer. |l |

11ss propoor1 DOE order. now =^ad= lad for releess But insaders sad Tuesday eAersoos the bill's immoduc-

in March. would establish " free releans encena" for the tion prolmbly would be put o# until supponers aseid
senseer s- sh,bepertanee suppen and get approval hose |sale of consaminated surplus masenais--meanly vanous

raetals--mat could bnes the f:;rrt isas of mil. some compocooe-seseded elecenc utilities that haak es

lions of dollars in reveses. osacept het me heBting at

Sale of the emetal also the propeeni's divosoews

Budget Impasse Prompts i=t=es.wouw eiimism. or rede. ne proposal comes ascosts for continued storage Murkowski To* Instroduce .eem indus., ie.de,s .of thou mmenals a DOE
New USEC Bill "Y"* * '"" f an elec-ines. foronesadersoon oDOE's decision to isses Seeking a way around the budge impasse. Seness tricity restructuring bill

the order now is prospeed lawmakers have inwoduced a bill to pnvause the seassime mis year. Hw-""in part by a c' Usised Stases Eanchment Corp. ever, the odds of senous
sale of toes of ceaseau. Sea. Frank Murkowski (R Alaska), chairmee of coessderance of seek a bill
nated nickel tem DOE to the Energy and Natural Resources Commiane. aloes are slim a " elec-r.Scientific Esotegy Group

with Sens. Pete Domenici(R N.M.). Beseen Johnssos ties years are essed esore
(SEG), a W (D La.) and Wendell Ford (D-Ky.) last Friday ineo- for their lack of coegros-
subsidiary is.

deced a proposal to pnvause es governewspowned siemalaccompintmeen ham
volved in DOE seems ennchment business. the language of the bill is virtu- anything else- ead this
management acovisies, ally identical to the USEC language that was anacted year's hedget debens is es-
The surplus nickel is left to the fiscal 1996 budget reconcilisuon bill thm was pected to take up sech of
over from uranium enrich- vetoed by President Clinton Dec. 6.

.

Congress, time.
ment operauons and is And with high level budget negouauons sputter. Por that and other ree-
be ed b DOE's ing, getting the reconcilisuon bill passed in its en- sees, such as the Federal
O R dge Tenn . office. urety is looking increasingly improbable. Energy Reguimory Com-

~

The order is designed to As such. Murkowski said in introducing the mes- mission's pending opse ac.
clear away health and legag g , g g ,g ,

a stand alone bill. of attaching the USEC language among the many electric
ale o he n kel* w ch "to any other legislative vehicle." power industry parecipants

SEG plans to resell for The pnvatizauon effon was set in monon by the and the Energy Depsrs.
,

" $P "'" I Energy PolKy Act of 1992. which required the federal ment's reluctance to move
f0bEof 1* government to move toward selling the enuty by on anything this year, many

9 1995. JAMELA NEWMAN (m on ooge R
4

COPYRIGitTE MATERIAL. It is sensel to phsesary dies ,ege weken wWem peruimten M es MATTEPfT10N:
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\ IsSlig Dirty Clean Enough ?... <C.enue f hem .e,
'

would establi review prt4ess under which other disposition of radioacuve. contaminated mansnals." es
DOE contanu material sales could move forward. DOE document se.<t.
However. department officials seed the rulemaking only The documest sand the same enteria and precedures

I would cover meernal transfers between DOE sites or were gives a successful trial rue recently in the tressfer
i sales to companies intending to market materials of surplus contaminaaed copper from DOE's Oakland.
: overseas. Calif.. field office for recycle in Asia.

In order to offer contaminated DOE maner als for DOE officials believe me order will provide es
domesuc recycling. DOE officials sand EPA and NRC depenment with more heat backing to proceed wie
must complete acuon os regulanons seuias de maa4=4s surpius masenal sales la , articular. the order is sep-
leveis for release of slightly contaminased masena's posed to shield DOE from any liability coeceres
into U.S. commarce. relanes se reisees of slightly coessousased mesonals

The problem has been that the EPA.NRC de minimes into general commerce.'

inihauve has been bogged down by controversy and "With the free release ennena. the DOE has a direct
funding constraints at both agencies. and rneaningful safeguard, once the masenals are

DOE officials had hoped to discuss ways to refloat transferred to the pnvees sector." the DOE document
the NRC. EPA de m4ausus iniuative at a meeung that said,
the White House Council on Environmental Quality had However. Oz: officials said there is some
iniually scheduled for Thursday. The moeung was doubt about the esseet of legal praesetaos that as-
cancelled late Tuesday however, due to lack of consen. internal safety order cas provide the depenness. They
sus on the need for such a eneeting. sand a broader EPA NRC relemakses wooid be much

The department now will anempt to lead by example more effective in that regard.
by issuing its more circumscnbod order on " free release The officials also sand they plan to seek public
of contaminated matenals." according to a DOE comment on the internal DOE fires release ceder is
document, hopes of forther clanfying key isomes aseding resels-

-The DOE order on free release is a reasonable and use. . .

thorough framework that I

re, resents an .,onam u.S. 1995 A Record-Setting Year For hd Energy,

government promype for The numbers are in, and 1995 was a record-semos year for the wied energyaddmssing volumanc indesery, according to the Amencan Wind Emergy Assesiasion. ' - +

radioacuve contamination.. Worldwide. installed windpower capacity cliathed as more has 5.000 magniw' ens
the document said. "This in 1995, a 1.300 MW increase from 1994. AWEA said. ~ e "-
approach offers a masonable Most of this increase occurred oussade the U.S. asserding to AWEA. %ecin.
' path forward that shows cally, sand AWEA 8!aecuuve Director Randall Swisher, the fosset groot le wind
the DOE is taking an energy is occumag in Gerspany,,Spes and ledia. " Laos tes 5 peromet of new
ininative to deal with the de ~ construccen in 1995 occurred in the United Staess. Wied esorgy techseiogy is
*8aimis impasse. taking off while the Amencan market remasas stock is sessel." -

The order e(fectively In 1990. Swisher added. nearly 80 percent of the world's insanised wied cepecity
would clear for outside sale. was siend in the United States; by 1995 the U.S.* share of the mortet had talles to
those surplus DOE metals or less than 50 percent. "

matenals with radioacuvity -

levels between one and 30 ABB %:s $400 Million Korean Power Contract
millirems. DOE officiels A38 said Monday that it has been awarded a 5400 millies comenes from Eareasaid that range was roughly Electne Power Corporanon to build a 2.000 megawass combemed cycle power plast
equivalent to es gseermi 15
millirem deregelsery Under the terms of the contract. AFB will supply Espoo wis side of he
standard beta esenedemi ,,,,,,y.s high.performancy GT24 sequesual conhusese gas tortensa, pies heir
by EPA and

"Once the M releaW
assoc ased heat recovery steam generasers. seeam torteses, elecencity gemensen.

-p,,,, ,,,,, ,,,,,,, , y ,,, ,, ,,g ,,, g g ;,,y ,q,,,,,,g.
cntena [arel met it is the When operaung, the plant is espected to achieve as overall feel efficiency of
vendor's responsibility. not

* * "the. department's, to fully
Con o the plant, to be built in Poryoeg. Korea,is scheduled m @ sa

comply with Pertinent Apnl. The plant is espected to besta genersung elecincity wiese 15 meeshs, and
internauonal. federal and be complete in 27 months.
state regulauons regarding
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Innovative Research Needed. -:
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rp he iraenommuy anospeed lis- ruans asher een the commsematly'

A est. modhreshold hyposhmas moe hasar reismenskap for au radio-

Spoohd tenue as a model for gamic am m ers a .- ^=' ami-"

.................3 asemmogensus is mesummagly mais. Sinos the observamon is not

|
President's Inessage bases ;-- t' 'llais model deses is hommes, it is au but ignored.

! ................17 beak to the geesec redmanca sand. Simms disem 7' t- ='

00CIF teesting iss as the front Ay by IL J. ht4 Der sendses commet be espacaed to venfy

................18 in the 1920s. Questic e5mcas were esecas at doses which are sus 11
Risene Freen Washbsgten found to be lansarly releasd to does faceous of background redannon.

| ................19 over many onlars of magniends. we may have to weit for the boomo-

Letters to 988 Edler Laser, as samanc assses such as Isemiere of masongensas'

................. M ceremogensas became endsma,the snaps Grossinsammesto pr- m
Casummerveery linser hypoemas was me he to manif =amam der our smewer.

.................23 casanaguese enaces. It was res- As long as these seem to be

Cemessedenden huiWit somshis to assues that siens the mumy snaps in the model. I as
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Cleepeer med Arenait fleug:. Immens' in the nacisms may be levels. Essh of the moiscular and

. . . . .-. .@ As..' . 43.' .- ^- ' to does, it is not esDeler 'samps* thus comenhees to*

c
C o mesdagest M 4 tit; ;i earmas at this poses that essest the duas which gunsress audi cerves-

..J....' ' 0/*j'30." development fonows a linser does may hows ins own prohalatity distn-

/M.N#,Y relanomship over many orders of hemma and it may not in lissar.means

M[. dei. . in' . 1.@K;4% magsmands. Most of our solid The som of these soup probsialidas

- _ . . . re&amos comoer dean is denved also musy not be a swunght lies - it
.'.....f.iY 58f. :,t 4 .-[ over a sogne order of magesnede is just as itsey to be sW
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e fa" M "- Dose-Response Model Reactions
2""*"" Bring Surprises

s no mas
st.mm m.sumiasm.

MO"''' wo nossbis surynses occurved as mesang of the Board in Charleston

mm L , m.a.em ,

maponses cases in to my editonal Km expects to have a rough draft
. m i e a,. a the Apnlissue of the Nemelassr. The of this pomeos paper ready for review
EE **, '.*g|' ''*""* ** *" haggest surynne is that responders held by the SP! Consmuss at the July
'*'=="=8 very classly to the 500 wood limst for asseng in Baseos. The Consmassj,m tuhammans and that this limit did not wdl decide on the depomnon of the

as-eas am= m- t n.s seem to hamper aushors. Responses paper at that time.
U"e's", "ns seem cogent and compises Under consideranon will be wheth-u
a=='g** The escoed mrpnse is that the view. er to ashot it to the NCRP. The
.=* nw- poisas are all so ams ended. Almost all NCRP pisms to insenses a asw Scunof.

'"""an*e*r"e 7' reeses the laser, ao threshold (INT) ic Comunass 14, Rams for the Lan.
"*

@"""''''"""' pamhges. We had immend responses senty ? - , t It is - pace ='i hatt
s=- se+em+e from both ' sides' of this isses, so don't work on this Commaians wdl hagia ir-'"""n" *.","M know how to inserpret the lack of reme- the meddis of the year. Chaanag
W,,,,,,,,,,, tion from the INT asyporters. Commseems will be Arthur C. Upson
ge,m,.gi.en*es It omrtaanly is a controversal topic. The paper assy also be subemand to

c as-, e--- Alamous as controversal, we found, is the Nemanal Academy of Sciences as
L'*"" 7 how to punctusse the sans of our model impus as the enzt commense anagned
'" =,,* f *** ,,, under A= ====,= e=a-==,== bad at to updses the evalumnos of low-level,

least ihne differset styles. Heahh phys- e5settine.==m==

".E*fam ics ; M =% edisocs decided it should In addition to sabeitung this sps-
'''=gf,*,*,", , ,,,,, he 'lineer, no-threshold.' ciel isses to the SP! Commians, what
===== d as== hs 22 e rooseved by the I ceher pises do we beve? It is espected
Yua#Y May desdisas appent is the aest 14 that this isans will get a lot of other

*

' * " " * * * ' ' ' '
pages of the Newslasser. Regular News. psopis esciand about the topic sad that

IIPO Distdmar

,,,.'"n",'",',,,,""',',",,",,,,T,,, " , , ,,
jamar assanals start ce yngs 17; The they wdl west to put ther wonis ce

* *" ** * Arut several in the spessel asceos give paper. We wdl conneus to esaartaan
==== =ms. = == * = =a==* =s * = some of the hassory of the linser, ao- subamamons. Essp the body of your
Ya.4*EE '*Y.O *enE threshold model. The mest few decess paper to $500 wonis, me references
" "*"f,,7d'*"*,*,,'", *'j =aa.,.a., and ceDular ! f ^ - The where ame====y sad follow the style

--

,,

ga * =,s,* 3 g=,7, remssader are of a esore general nemus set by Nasisk phyria. Avoid duplicat-, ,,
a =,- -asen.ew=s-eem=== sad an arruaged, as ansch as poemhis, ing what oehers have already said.
asystes rea,y to look asce on a page. Due to the This specialinns put a besvy work
a . . es a, . hi..ncei mai,e a ses a ihn socia, iosd o. o. , m ni.h .dadica nd News.

|",,"',*E 7 ,Y. ".". .",,",," " "", " traditicent unats have bass ruessand. Ismar sanff. Sharam typed untd her |.

_. whm .s wiu be ends w e spazi hands wme amb amad d *
,.ew. issue of the Newslaussr? First of all, we tums. she also introduced nesdad

== * 8= =e = a==8 = = a*" " hops it will be interescas to reed. - ===cy in the references for the
IEsath Physim tussen aard 5scoedly, we have already nest the arecies. Mary asmand in copy edAtuig
8'**''"'"'"" aracles to Ken Moemmen. Chairmass, sad forsmansg the special secuen.

Scunofic and Public issues (SPD Com. ,a- aa as Edyr Andy Hull prov
EPS ^%e Sapices

attes, Health Phynes Sodesty (HPS). ed idses and asses of permes to ,
y Madason Boulevant
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McLean. VA 22101 Pero a HPS posince paper on the sub Editor sesve Garry carefully proofed
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} SPECIAL ISSUE

| RADIATION DOSE-RESPONSE MODEL
1

i

Through Space and Time... gesacast E.B. Lewis, who pmposed before Congnu the
to the Linear, No-Threshold Paradigm ALARA pmmenos philosophy bened as gensuc effects.

! laanally, the linear hyposhesis was chosen because of its
*l

? AnneW L. Kat/run sagelacity, and the fact that of all tbs dose

!
,

response cow chosome, it provided an apper but on the
; { t u pahaps not m&ow signinceon 2 aus tw fo,

nd a to upond individel.
| virtually all health phyacases and radianos bio 6ogists in I.argely wishes the past two decades, tbs limmar, no.
j acave precoce today, the limmar, no-treshold does respaans threshold model has assumed increasing mgulasory unpor-

1 for low does and low-does ress r=Aa*=ae= bas, throughow tasos and is now gemarally apphed in radiation nak studia.

i their estare careers, base the foundanos of radianos la en effort to esses the safety of tbs worker and the

| Proenceen standards applied is our efforts to prosect people general public, evidsace contradactory to a linear, ao-

and the envirossenet from the herunful effects of radianos. threshold model is rejected out of hand by oestmse
j
j It thus may come as a surpnas to some, paracularly those r*'ponsabis scisahsts ard regulosors, lendaag to anapman |

| who have begun thear careers in scent years, to lenra ene of the model as a fLad eaami law or paradigm, rasher than
j the linear, ao-&reshold model and its offspnas, ALARA as a hypothens or theory. What we imow (or should know) |

| and the acetruncased applicanon of collocave does, have and bear in unad is our standards-estting process is that the

j act always served as the bests for radaation prosectaos beenr. ocHhreshold hypothesis does not apply to all radia-
1 standards uom does r==ra==, and that for some effects there may in

| !a fact. the linear hypodems is a relanve lasecomer fact be a threshold, or a aamhnear response

; lashally follomag the discovery of a rays and rahaa +ivity,
; tem sensial behef was that redaanos apoems was not
; harmful. This suphona quickly gave way w the increasing History: The Linear, No Threshold Model
| repons fmm boe exponamatal wek and neid observanons
j in huanas to the more sober concluesom that tcc gaat an oeyw s. Goosten

; uposwo muld, indeed. result is sees sort of damage

| Vms, although by 1905 it wee generally recogmaand that too rp he lianer no-ereshold model for radiation injury
1 great se exposure could result is acuse freak effects (today A evolved danag the Cold War's era of intense above-

| we call them desernuanstac). it was not until 1925 - three 6: i,.- f tasang of anclear weapons la the 1950s,"Sr--

j . full decades aAer the discovery oY x rays - that the first and *Cs fmm fellout were knows to exist a small
i Pmesction mandsed was propoemd. The sunderd was bened amounts is malk and asher foods. There was a fear that

j on ther so called diin erytema done and impbcitly (and expoenre to thsee and other radioactive masenals would
sadeed its proposer. Asther Misscheller, so semand) carned compromnes our annon's seasoc pool. This fear was based

,

i eth it theconcept of a does which, if not exceeded, would om the belief that gensee injury was a linear, acshreshold

| penest such damage se might accer to be mpaared, or, in ph==a====a= The benef was aanbused to openmentauon

j other words, a sederance dese, wis the fnet fly (Drosophila). However. Dr. H.J. Mslier.

j The concept of the tolerance does laeid for asarly three the Nobel Prias wimmer for geanne work with the fruit fly.
'

decades. It served the Manhassan Disanct workers well, and sand in has 1927 article abat

i seemed to provide an adequase sunrge of safety. ladeed, 'while the figures are not quite conclumve, they make

j 40, or even 30, years ago the prevalent belief was that one it Probable that, within the lients used, the number of

j could be esposed at the manmuun peruuseable does (then recessive leenis does not very directly with s ray

1 15 rem whole body per year) connauoualy over a 50 year energy absorbed, bw more nearly with the sounte
i workang lifetime with no dessoamrable til effect. Bw in the tags of the latter.. should this propornomahry be

; 1950s, the linear, no-threshold model was adopsed, based confinssed, we should have to conclude that these

1 .L in no small assesure on the Nobel prias winaang work of musatacas are not caused directly by a single quanta

Herman Muller wtuch showed a clear lineanty between of x ray energy that happens to be absorbed at scoe
{

'

does and induccom of gensuc annanons in (nut flies with enucal spot (a-pha=== added)* (Muller 1927)
.

j

! - no apparent threshold, and to 1959 tesumony by Caltech Tbs clearly ts se early stavust for ruMwarts w

.:

WI
,

'

i.
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1"'""Y * # 8 M 18588 *7 e a'= =' no semenc Changes in an isolated Molecule9
damage, even is es Ibuit ay, below what could be caued yefsus Human Health Effects
a 25 red ereshold (UNSCEAR 1958). This im
the reage of oest apparent 'thsenhold' deems idameiSed is

# 8 Ih8'"*8other 6esases med a ra6ogemec leuksess in es asomse

bomb servivors (UNSCEAR 1994). P -- impery des - als at amang redaanoe *G aduce
'

is
to ressenos exposure of huanas has not bens idamaned e

'a= '6=s' ia = ars=a= =I=ada i= o*se wor *.an.
d. l=8 *me # P ace an in nsro && W biologicaHy active

Also in the 1950s, a physsenes. E.B. Launs, comartmend =0388e08s. 87 Proesens, a es beam of a redannes source,
m es beliefin alaser,6 puenge tw h sad if maammument owe made of all ahtle changes in thatg, g,,,g, ,g,,,g gg % ,,

a e at wm be accred
a lisent, no4reshold 7- :- This is not the case- ,, *

(UNSCEAR 1994). It is now known that ' --- '
um a sense pesuca that should follow mach as

beruhewy W and lenhassa. he two prenness on Ehich """ ' '*8' " '" ''*I*''d "*3***I'the limmer, noereshold model was ortgusally based, are not have any relanomshap to some health effect in an arradassedg ,,, m ,

Penos.In spies of he loss of early 6==dasw==. the lisant, no- **''T" 08888 58 808 UPoa |threshold model communes to pensat because caos it was scismains or . --:=-- evulence of radiance-educed
Put imeo pisos, it was mannemand by value syness (saeace heale eNace.'We have a -- 'synnes in the human'

policy), not scesace fact.* Through usage the model ' by au 5 W h % ebody. N m daig a m a
'-

becnans as aracle of foie and companag models of radia. as es
noe apery wem commenemos. N model Suhde molecular chmages observed im waro generaHy

"U d " "d''"*" "I''7 *****8 ""d 'U " have ao entrepoianve powers ao the lusman being because
seisend hesith and safety .,- ------- It is time to evalunas d es h apair p 6sy em @ h M% -
our sciamos polacy to see if it serves us well, based as our based if p a be h h W w m
"""'"I"'*- show a radianos esset upon their favonne molecular or'

ceumlar sysases, with the i=pana==== that a relased heale

*L A. Segen, addreas a the 19911msertatiemmi Conference effect should be comadsrud is radannon praesetace entana.

em Laer Does Irreensees and Bielegical Defense Mecha. We know of no human cancer cases renalting from doens

mismes, Kyoto, Japan. Sages eased that Thomas Kuhn. un has of re&anos below at least 0.2 Gy (20 red). Why are we
sammel work. Tts Sarumore of Sciensine Beveksises, worrying about what haysens as aero does is appra=^=rri

panned inn that most scismasas am not seekers aAer ensk, Why are we sudicasesly mensally usafReiset to even
d

be redrst are techsscans who ass taught to ----- ;ly commoder gedance doess of 0.01 unSv (1 mrom) yr , in the I

adopt certaa models or pare &gms. Thar seismane endeav- range where it commet be measured?

ors, therefore, are lammed as moddbag only the dennals of If we are that commermed, what are we to do abou

| the paradaguas sad the paradigme themselves are rarely nasural b-N--- ' which can very by 13 anSv yr',
chausaged. Kuhm senses that scasmauss 'esmoor' mformanos depen &mg upon geognphy? (The frightAd part of tius Laner 1

thus is moonsassant wak es pare % He beamsves that in the is that some day, some person who comeders han/herself |

aheamos of coussess ensunne Amsmes es messace of an - " -':7 is going to Sad some biologicauy relased i

personal and ammmmesy valsas (which scisanses share) effect that is endsese to the people of Esess Park, Colors-
courtuess to the omsseummes of pare &gus do, est is act found in Behangare, Maryland, and the Press

and the aero dose aarc eSect people is our litigious society
asamune ,ggg ,,, ;g ,,,)
Meest. MJ. Aselamini camsmmeslam et to guns. Ssisuse. 8647;1927. The pies here is for common sese, g, d per gotag to

.

Uansd Maasses asiendas Ceammans en es Basse et Asses Radasuas

S uses ens einses et imumms e 195s napen is m. ones,. be poemble for mAusanal people to moogmaar sat an enact

Assema4y. UN New Yest; 1958 31. , on a molecule, which may estmpolate lamewly to the Isto
Uened Nanness Scieunes Commess on to Eftsis et Asses Radieuse dose.aero oNect point, is maannagless when it comes to

Seuseos and eMuses of isames redesman.19N Rapen to es Geestal setnag Bandards for ruinance, where ao cancerous efisct.s
Assembly, was $summ6s Aansass. UN:New Yort; 1994:257. have beam seen below rather manable doess? The answer

Unned Nessoas Sessmanne Ceausunse on to ENests of Aneues Radeauca unfortunately is ao; there is too smach j. b secW Wo
a d g.,,, i,un ,, e , ease w he a lianer quadrians ,p.
we na appeeeas tremond of abous 20 mm (0.2 Sv). ld. UN.New Yort; notonety at stake.
I9se:237.
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The Cell Dose Approach Uncovers the repoems have beso sown m chasse a favor of buent
Probability of a " Threshold" for Late ''* d**""*8 *'" * ** **H' 6"***d*8** * '3 b

Tissue Response at Exposures to Low Pnm

Doses of lonizing Radiation mayonse of timus to low does esposun umst be
,,m g , , ,, m. y-~ of muluple cellular naponses
a es irradiased tasme &masadegen 1991); the algebenicLueWF E l'.J i".---

man of cells that exponence a temporary prosecuan against

iak of desnesas to tmological syssenes from exposure & malismaat inesformanos, and that. after
R to v'''neg radaanoe is convensaonally relased tomalignant transionmenos, an saamaansed by a minulased

absorbed does a the irmdaaned tisms. imamos sysseen, may ousweigh the sum of cens that sustaan

'!%ss approach does not take isso comederance the , ,,giano . induced malagnant tramaformance et a gsven
does.

macroscopic disenbunce of energy depoenas events from
tracks of ionsang particles (referred so here a hits) m la view of the desmoestraaed iseness of the reno benent

nasus, nor does it retene to es mulacellular strucuare of e deanment in his cells wie decreenag does to the cells,

assue. to niencaship between probability of dennaset in nasue

Calls are the elemsstal units oflife is tismse and rupcod and esemeehoorbed does is prehened to dev5ase from

as sonre ancroorganisms, i.e. as a whole. to phymological liamenty toward a 'thnehold' with decnemag doses.

or ' ' W inserv==na== Resposess of hit cells
underbe name detrunsat. Lase eNects, such as cancer and
gemenc autances in gens cells with hereditable a====ar is mesmaea

~

the oNupnag. anm from nogle cells. - 'I*'**"''V''''''''3'T'''"'**""**''P"F""'
' *' "*' '( At low values of absorbed does or does ress only single $ 2. 19

cells an lut per defined time interval. and the quesuues of passedseen. L.E.,Tiges dese_enneye.seamanal eppaiseuas is resmoon
absorbed energy per cell (referred to here as cell doses, of Pnnsomes. Phys. heed. Biel. 35 397 412;1990.

lut sians) confJrm to a spectnam that is typecal for a gives Fmanadeses. L.E.; "" . H.; Bead. V.P.; Samasus, c A
ndsance @y* lasreseenier ammmismem of beeshammelsammel mashenems by low.does.

At low-level esposure, absorbed does to tissue thus is les LET 'wiedismen. Month mys. $2:463449; 1987.
- . . LE.; 3med.V.P.; 3eas.J.; % H. Snosbeaucal

'- ' . ^^^^ for asseenag enacts of radaanos as lut cells and estmier mashamese d le- dess eNises. Insers. J. Radiet. Boot
possanally casamag cancer or gesenc mutatsoas. '!)e use of $3:23 37; 19ss.

the relanve beological eNecaveness (RBE) or the quality M'h".amann K; W H.; Aamen. KI.; - - ._Lt
#factor of a radianos only pernally conects for the desenp- 3, .,$ d ',''""" " *'"''" """" ' ''"" #,,

ency betwess the values of absorbed does to assus and that wegg,3,; Agag, y,; wimmag , J,g,; ogvisn. 0.; ndishoek. A. Husue
to hit cells is that tissue whom asemanag nsk from low does myes espesed e isw deus et iemmes reesman b=osw
esposun & ^ -- N ; etal. 1994). atomary a hist dans d redame m na a e ensemui mass- am

Individual cens in timus respond is venous ways to i"d""* d''*'****' ''''k' i' DNA 3""e. J. Redise. assi. 5 x199
#havns boss hit. Acconhas to expenmental evidence, ces wedr. L = dess espenum and imameen otedspumas. la. susensa.

respoems may lead to a penmasset alteranos is the DNA T.. sessa. L., Aeyees. T. tem esas numanuse sad bankisisal edeses
with the - T ==a= of managemme trumsforemanos, with a amatemsnm smayashandise. Ammandom.Lamaan. New York. Totyo.

probability of about 10" per -esy hit Weisendegen 1990). Iw2.
06er may, M6 a prehehilsey closer e ces. Kande, s. Mesan emme et is 4mi =*==== Einki Uer wary Paa.

involve the celle a. temporenly improving on the one hand omma. Ja, : he dmet permes penauhus . ndsdimen. wimamma.1M
beenimeden.T. cemeter and mhesenter emmenes is immuns une mm.a4

their defense - for saampas aguest messhobcally produced 5 .n,em., ,emme,si e, no is vm .ery is- esen of .ammas7
aggrammve oxygue ~=a====g redscais (Feinsedsges et al. remamen odr) and in assenamens esmo en presseemos of - - - - - -

1987; F" " c et al.1983; Hahn-Elkann et al.1990)- dia== end ===="7 """' 8"we. k sepame. Te s ses. L .

. and on the o'ther head their ''P'8i'I of "P"'' - for
Aeynma. T. 14 . dem inade m a e d baise mi e h a m aam a m
sampe headme. Amasiden. Lamens.New York. Tatye, t992example of DNA damages incurred from mch endacals or

As.h ths.; aus.l.; nma - r-- H., saneau.-

osher toxic agenes (WotN et al.1988; WolN 1992), c. A.; n' sed. V.P. Commier meshamasu e(presmane ned read amm
Also, hit ceHe may be induced to apopeans and thus by mesmen ogsaa and ear ammipuma sw un ryssa maisomau

elumaans damages carned by thses (Koedo 1993). Caus of som cans; la Pms
, ,_ _*e - sy e.asve - r ,ona a -a.u a. e,,,ece,,, me,.or,ms. _ r , , ~ ~

resultung a as unproved surveillance a name agemst ii.,so. g i,,i,

malignant cells or agaanse posennally toxic agents (Makino-
das 1992). Tbs renos of probabiliues of some of these

:
$

_ . __ _ _ _ _ -



_ _ _ . _ . _ _ _ _ . _ . _ . _ _ . - _ _ _

i

!
:
i
:
s

]
3 HPS Alseredsitar
! June 1995 !
'

Dose, Response, and Biological Level by the immune synes. A level of irradaanos should
therefore exist below which no e#ects on tissues or orgen-;

j Chordse A. Sonenmar isms are expressed (Cronkies 1990).
! There is wedsace for the plausibility of this hypothems.
|

j { does esosed a threaboid to produce a response? This
s : Ta=== a lianer hincoon of resanos does, or must A pnase exampio is the slow-but emecessful colunos of |

compies orgennems under the comment cosauc and terrestn-

| 48 pends os how does and respoems are speci5ed. Orgas. al background trresanos that has existed throughout thear
j isms and thaar nemens are cell symams; hoek does and long bassory as enrik.
j mposes ces be d=A==si at either cell or timens level,

CoevemmaanHy mammered. (absorbed) does is the anneni

j value of aggresses emergy deposeed is unit mass of tisane asse - es
j by many secrete noesmag eveses (hies). Each hit depoem a **"'''' W '.8 ^ "a" ins. 53:13-21; ises.

'*d'""""' *f t"*-da** 1
seemmen erhau. im. J nad.; diNorest amount of emergy, ad - my n

. sand V.F.; F.amedness, LE.; asas. J. whos is a "le anu' of
2

| indindal cons. Microscopic does is cell targets is highly ,ediames? in. J. and. aise. 53:1 12; toes.
j venable; it does not equal the uses value until every cell *--*- C.A.; an,sd. V.F.; " '

.
-_1 E. Cau.ense.d ehermopu

; is his ramencedly (Boot and Fenasadegen 1983). * dem. emesis, amar end e ,_ - - sn i ima ,,4,.u . g j.

; At the low doses and does reses from annatal background . '"F'' 8"#~d8' I"''

| w evolved a proescoon, phosos ans secondary electros C. A.; a'end. .c 'd ,,s, d |
; a- do ,-am -y - is e.a -n. Howw ,,-._,r.,_..
| most angle photos events are not energene enough to cause la Possa.

observable responses; to do so, smaltapie evemss must occur C'*"h"'' E F 3' ''""el bestruund or meism er mui , ,,, r

| alammet samultassously in a gives target. Conversely, equal
, AM* W '' " N'* M

desearom bs.vy a-god ,arnam or - a,s .m u.;

! noas that include anny wenu large enough to cause ceu

! impoems; howwwWe.11s is eis innessed tiam m hat
! even cece (Bond et al.1988).

The Linear, No-Threshold Model
i m probability of any ceu response depends ce went Fails Badly in the Low Dose Region
i man. It remnans very small for seau hits, ese menaan
j rapidly and becomes quies high for large enough events, as Awnertr L Cow
; shown by the ' hit mas eSecoveness Asacnos (HSEF)*
: (Seeanaus et al.1990). Yet few, if any, e result f has is Be expenmatal endue for a linear, pthresboid E == relancaship for radianon-! unless single hats depose enough emergy to overcome free
! redacal removal and DNA repaar me-ha=- (F- - - % induced cancer in the low does, low does rese repon of the
;

et al. In Press). vast majonty of , f =E=1 (la this repos, *1inear-
! A given rahance produces the sesas relative disenbunos quadranc* ruiuces 2 *1 mar, ashmhold *)

-

! of single event sians at any low does level. The probehality The a[x bens is is his theory: a cancer is inanarmi by
| per unat Musace of caumag a gives cell response can be a single particle of resanos interacnag wie a magle cell

denved by convolusing this disinhunon with es HSEF. It aucleus, so se cmew nak is propornomal to se mansa of

differs, for saanspie, by three orders of magninade betwesa panicles of redsenos, which is just propornomal to the dae.

"Co gasune phoesus and low emergy ist asutrons Houssver, this very maple theory ignores the effects of

; Tbs number of aberrums cens that seemit from a gives e procemos which prwat he vus mpnty of inauss-
nuance of any sneemse will thus acrease imearly with ing wees from hn isso concorsi

; increassag Ausase, at least in the low-level repos. Hoiew- If the officssocy of esos repair processes is anseted by

w. ; " ammbers of responses wiu act been m radaanos, se ample theory obviously becomes invalid, and'

appent unal the ammber of enNiciendy emergenc wants ang moon for accepeng a linear, soahmhold relauooshap

exceeds some spacinc vales. Accordangly, a does level couapas.'

ihanald exist below which the sucher of aborrent cells It is now " , - My clear sat muu doses of radiana
prad-==f is as irradiased ceu populence romasas so sanH do indeed a5ect the efficiacy of repaar processes. The best4

that a fuscuomaag sammune survaillaam system may shau- endsece fw &is is es *adapave mpense* which a me
nase most, if not all, of them. topic of a fw6commag W W. Numran papen =i

'

Thresholds may therefore occur on two levels: in cells, this are contained in Sugehara et al.1992. and a bnef
; where sangle events may not depamt enough energy to renew is gives in Cohen 1994.

cause raponses, and is ussue, where the resulting number A typcal remalt mated in oos of esse papers a cat a 1

of aberrant cells may remman small enough to be controlled nm does sewal han befon a 200 run dou h be
cancer nsk from the laaer by about 35 percent, wtu n is

6
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interpnied as e inssesse is productice of repair enzymes work provides compelling mansucal evidence for a thresh.
j by the I rem does. Another supportang Anding is that 15 old, if not a beneScial effect for high LET exposures of I
! na of radiacon strongly stimulasse the immune system, lung tassue at environmental levels. '

j which may also be proescove agnaast developoset of What compelling evidence exists for linear, no-thnehold
cancer. eNects? Should we continue to ignore the counter evidence

j nus there is as widence, expenosatal or theonocal, and retana the immer, no-6tenhold entrapolauces from acute
j to appon a linear, ao enshold relancaskap in ths region high exposures? I beheve it is past time to act on what we

of taearest, and the only way to investigese it is through know, and I hope this may help reverse the amorbidacy of;

| e8perieset. Unfortunsealy, traditional
,r ' to each nuclear research. ;;"- =% and pc*wer.

j inventaganons are very strongly inhibited by ar=a===1

{
Problems. At least many tems of ea. -a= of subpcts

q would be repared, and no such seednes are is prospect.

| Hoevver an innovaan approach to testing the iment. cem s L.: a immensh, be e, . ,.de. d . cyp..
i ao-ernehold relanomahip with no ==amal lisotatacas has ot eesser. Heath phys. e5J29-53 t; 1993.
j recently been desenbad in Nasiah Mryrics (Cohen 1995). It cohan. B.L.; Bseasemei vs. ensommeros nadas he usume a tia.or mo-
; utahams e ecological approach. but it shows the *the '"'haid dem.ngemme seismomeg. Iss. L "' s 19 6s04s4

I"ecological fallacy.* which is the usual ah are-- to ecologi.f
i cal sendies, is aos applicable in this work.
i le also addreasse all other possanal problems with
,! ecological sendies that have been docussed is the litermun. The Linear Hypothesis is Too Expensive
j and shows ibat they have little eNect. It includes studies of
j poeemanal confonadaag by 54 socia ==a-ar venables plus A.N. Tschseche
i many clinanc versables and , , . =1 factors ne'

! conclumnoa is that the linear, no-threshold theory >1mals very, [ be um of 6e lianer hypoemas in semang rahatma
! badly in the low-does region, grossly overestimanag the prosecnos standards was appropnase 50 years ago.
i nek of low level redsanos. la the sea weeks stace that Now, we know much more about the actual harni that low

i

} paper appeared, ao letters to the edstor enuquang it have leeis of radenca DO NOT cues in huanas No pen- |

been recesved. mmwed saady to dass demoneersees that annual doses on )'

{ the onier of 0.05 mSv (5 rem) per year cause significant |
| harum to humans Therefore, the linser hypothesis should no
! Resuremmes longer be used. lasemad, a spes;.Sc value such as 0.05 mSv
| 5=enhore. T.; seena. L.Aa Aoyesas. T.1.n= dess irreennen and (5 reen) per year should be the level below which no
; baiesmal dahem "- Ammesdem: Easayes headise; 199L resounes should be spent to fator raiuce the does.
! ini Ann on $se t .

Populances that rumve such dome shmaid be saadaed to

! canea. s.t. Tes et as basere eseeses asury et emennen uni venty that the level is apprognaes to unastana safety.
j seensa for inhaasd rease desay Pruemu. Manah phrs. 64:157 174, The ICRP NCRP. and EPA abound use a philosophy for

19'5. seenas redannon preescoom sandards that adopts a aumen-.

'

cal vahas for ammuel does below which .T ^--y agencies
; do not need to pnyvide requanaments and above wtuch the
: Threshold Proven for High LET Radiation? procean of ALARA is opphed. Det value should be 0.05
! mSv (5 reen) per year for evesyone (radiataca workers and
| Cerf M. OdereMew members of the pubhc alike). Das the United States would

| act have to spend bilhoes to save k -f - =8 lives. Deh
j g rofessor Bernard Cohen, in his article Rederionship pubhc's fear of radianos should be allevissed. We could get
i A Sen.een Esposare so Aados and Vanour Typer of on with ruboiogical waste dispoenl. no United Stazes
j Cancer (Cohen 1993), made the point that for lament no- would be more compensive in ik, world market. We could
! thrgeboid does effect reeponse the ECOLOGICAL F ALLA- stop burasag fossil fuels altogether by using hydrogen
| CY DOES NOT APPLY. He Arut published this Rading in produced from auclear-generated electncity to power autos
j the lat. L E; ' - *-gy (Cohes 1990). and narplanes and by using nuclear-genermed electncity for-

? If the ECOLOGICAL FALLACY does not apply. then other tiungs. All of those benents ces be ours if we och
j the massave mortality and ecological data Cohen published ga nd of the very expeamve linser hypothests wiuct is not
; is valid for nsk estimanos. Cohen's nsk results show a fact. Delpg the linear hyases is a idea whose tee

negauve relauonship between environmental rados e posure has come.
and lung cancer, for either sex, with or without corneuoc -*

for ==ainny Under the condiuon r.oted above. C.oben's
s

i
'
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i The Deceedve Nature of a h8","". when is e emme am e esse? t.mness s. Teyise 1.s. ..1 asas vs
Dose 4ssed Statement of the;

wcar emmase.sa . im.
Unear, No-Threshold Hypothesis ased, v.r.; ass-y, v. semeau, C.A. A ehne peneyws of es.

Esser, asusuushsW bypseems ter leur. eses avesanasse. Pms. Nest.

Asad. Smi. GB:0 46 481th IMI.VE M need. V.F.: ammary, v.; Semeses. C.A.; W LE. The
mammes et ummer ' : . mesmans, uses mese by =s of

PP he fouowing demonstnoon of des irrelevancy of a shamese esas = em ess. unsan hys. es:7ss m; inse.:

| A dose based smesammt and ' proof" of the 'lioner, no. nues, v.p.; winneeseed, L.; assi. c. omnes usamseyansuess of es

| enshdd 4-C ,' depends ce making a sharp ennec- '"'' '"8""**W #7Penses. Math hys. In h IWh.

i tion hoeween the m of the rasenom agent, the impert-
j ed emersy, e, is joules, and the everage emergy smanign:
j nas. ./s, se absorted does is oy (seed 1992: nomd et al. It,a Time for a Re-Examination
j 1991). Air 9 y
i Wie many inanopcal sysemus - e.g., eens in tismas
: culeme - one can samly adjust the ammbers of osus used at rp he linser, aoerenhold hypothems was adopted by
. au does poenes, in the reage of about 0.7 Oy to perhaps 1 > - >; ; groups is die mid-1950s. It was.

j several Oy, so that a clearly significant freemos of dosed clearly sensed at est time that it was adjmised to be a
; oous will show a re& anon-indmoed 'questal* respones, conservanve asummynas in the absence of any experummatal

{ e.g., antignant transformenos, dess. If that number of evulamos in the low does, low dose-rue repos, ney sensed
; exposed cous is held constemt and the absorbed does is that the enas risk of gensac effects and, laser in the 1960s,

i propensively re& aced, a poems is reached as which no of conost (as the Japaness dass became avaalable), sught be
j significant excess is observable (Bond at al.1995e). much lower and even aero. Horimses had act yet been
i 3.- . .nis stenanos is frequaesty ' rems 6ed' by incinhag proposed. At that name, the focus was pneenly on workers
j seen asus at that poet to improve the seensecal validney, and there was lieds, if any, asseemos paid to doses to th

|
Hoewwer, haramas bot asas me normahand, this desa pubiac assch smauer than the 1/10 of the worker standards,

i poemt, despite havag gamed amasacal agnificanos, remnans whidt was the provadang *pubiac* upper liest standard
as the same emergy commenerence (dose) valise. This gives Wie the advest of ICRP 22 and its pnnciple of opunu-
the fales impresmos that so h amount of emergy is ramos, se causenve does and the man-rosa Oaser the

j moeded to achseve sigmaficanos, at even the smallam doses. person-rese) became a comederenos At this ties, there
j However, if bash coor6msees are put in absolisse terms, were sanous proposals for a lower-limit casoff in its

i.e., the number of quassal responses vs. the tosal assount L ime.a= and for senadants for the public ather at the'

of imported energy, and the same esercise of ' improving background level or its mandard devianos (Adler and
the sentaance* is assempeed, it them h=aa==== evulsat that the Wanaberg 1978),
poet resalting fross increemag the number of caus umst b* However, moes was adopted and what was imtially
moved upwent on the p6at, to a subesmanally larger value, proposed as a conservenve assumpnos has subsequently
nie exercies shows the triolevancy of does as the been adopted by regulasory agencies as a hard and fast basis
'emount' in aracuisang, or amampang to ' prove,' the for regulance, wish aah=1a*ia== of hgi"al cancer
'tisser hypoehens' (Bend 1995b). demehs as now as less thus ces per year and compensons of

%s ines thes a , . - 'j lerger populeman miast be them wish acesal damehs frees ceases other than radiacon by

placed in the hama as the does bosomes annuar suggests way of junifying thaar acnoms (EPA 1989).
that, for the M of as enoess cancer, there must be When the linser :.uM - is used to jusofy regulanon
a miessman asusage aument of imparted emergy delivered at estressely low levels and the teamitume commutment of
to the popinianos. his vekse, fross humma comoer epideau- season rumources to comply wish c., ' % wbse the total
onopcal dass and for peessunng photon redannees, ie about number of concer fussisties in this commary is approntmately
3 kJ (Band at al.1991). He above does not prove that. 500,000 ausmany, it seems to me that it is tuos for its
wie seau amounts of emergy, the ==rars=*ia= value for entical re esamsammon wie the hope of steensg resources
comoer unust be auro. toward amore atmous cemens of cancer and their allevisuon.

Homover, the extraor& manly large value for the average
shows that the assocaened probability must be v==hiagly
small and of no pubiac heele sigmaficance. Accordangly, it 3,,,,, g , g,; ,,,,,,,, 4,y , 4, ,,,,,,,g i, ,,,,,, r.s .we e-

is strongly reco=====ame that the 'hmeer hypothesu* bc Hessgi phys. R719-720; lets.
ahe=dnamne. U.S. Reversanomal Pnessene Agassy. Code of federni siwawn.

7- . DC: U.S. Osv. Pnmang oftse; 40 CFR Pan e L 389

8
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Discontinue Use of Linear Models Nagamkr New doses, naka, and char implicanons.
Health Physics 59,1, pp. 69 75; 1990.

H. Wasir Pertwse, 3. Thomas, f. G. The US radiuse laannisen: A case for
a policy of *below . :' vi coecers* J. Radiol.

T hees refersecas are selected from peer-reviewed Prot.,14, 2, pp 141 153,199d.
sources Their dass show a downward treed in th, It senses indigutable test the Laser Model(s) disagree

hmmen esposure-resposes relanca - in ';. - t with *sik mensued humes response *.o radianca exposure and.
the Lassar Model(s). as Rachard Feyamma put it, 'If it disagrees with expenment
1. Craig, L; Sandman, H. t -a,a== and lymphoms it is wrong.'

moriality in relance to cosase remnanos BLiod 17 , I therefore suggest the UNSCEAR BEIR, ICRP.
319. 1961. NCRP, EPA, and NRC A-= their use ofilm Lmear

2. Fngeno, N. A.; Saowe, R.S. C - z;- _1 and gemenc Mods 4(s) for semag preescteos standards and for assessmg
haa 1 from background radianos. IAEA Symposiusa, naka from low-level exposures
Bio'ogical and Eevironnemaal Effects of Low Level
Rrisica, vol. 2, pp 283-299, Visema,1976.

il 3. .Mac, J.D.; Hamiltos. T.R.; Weeks. J.L E;" 3 Radium Dial Painters
4 lorwal audies is tres corporences covsang the Show A Practical Thresho'd,

"==Aa= auclear fuel cycle. pp 351 361, Biological
Enacts of Low Lavel Radianos. IAEA STT/ PUB 646, g, g, 73 ,,,
lasermanomal Atomac Eas.gy Agency Vienna,1983.

4 Hayees, R.M. The dissneunes of domestic rados T t bas been known for decades that dass from the study
-==aanoes and lung cancer mortality in England 1 of perenes wht, had acquued body burdens of radium
and Wales. Rad. Proc. Do6a.,JS, 2, pp 93-M; 1933. have shc,we no radianon-relased been cancers below some

5. Gilbert, E.?:: Frf, 9.El Vidgs, LD.; Vork. EL: level of does, den referred to as a precucal threshold
Petersos, G.R. Analysis of combined mortuity at the does. This preencal ihnshold concept was published by
Hanford Siis, Oak Ridge Nanomal Lahoissory, and Evans et al. (1972) and followed more recently by Malets-
Rocky Flass Nuclear Weapons Plant. Radianon Re- kos et al. (1992) sed by Thomas (1994). The amost conser.
search. 120, 1 19, 35; 1939. vanve esamese d'imis threshold is 4 Gy to the sverage

6. Wp. LX.; Zha. Y.R.; Tao, Z.F.; He, W.H.; Chen, skaissoa. There are over 1300 radium dial pamters sull
D.Q.; Yuan, Y.L Ef '- ':gsel investignuos of alive and carrying skeissal doess upwards of 10 Gy who
radaological effects in high background radiance areas have eat sported evidemos of assoomarcomes
of Yangpeng, China. Jourent of Radsenos Research, What hagas to abe theones at.1 preences of thoes who .

31,1, pp 119 136,1990, say that all radiance is barand when cases take the radium
7. Namba, K.S.V.; Somma S.D. Feher chearvauons ao dial pasaners appear? The periset saample of one way this

environmental radiance and cancer is ladia. Health has been handled is sees in the federal Regurer (1991).
Physacs, 59. 3, pp 339-344,1990. The following is laamaly quoemd fresa tius reference

I Chen, D.; Wei L Chromosome aberrance, cancer The Scasenfic Adv sory Board / Radiance Advisory
morta!ity, and hornstac ;' - - - among inhabitants Commines (SAB/RAC) urged EPA to base its nd
in anos of high background radaanos in Chma. Journal assessemat for redsuc m hammen opt' - sy data-

-

of Raamane1 Bassenk, 32 Suppl. 2 pp 46-53,1991. ce radinasa wasch dial pensairs, r*r $ss on modeled
9. Kendeli, O.M.; Marksed, C.R.; MacGibhca, B.H.; n=p====, and urged EPA M pneens its renonale for

et al. Moradby ar.d -- , "- ' esposare to radianos; adopnas the. modelang appron:h for radium mk
first analyas of the NasioW Registry for Radiance assessenet. The SAS/RAC also requessed that EP A
Workers. Brit. Med. J. ? J0,1992. beest desenho is da=====:c model in the reviwd

10. Cchnen B.L Tsse of the liascir-co ihnehold theory of ennens documset, including calculased doses er d nsk
radianos carcinogenesis for nahaled rados decay to organs, and t'nat if EPA ~=aaaa'i ,o use the c

products. Health Physi.:s 6g,2 jp 157174; 1995. .=admaing appraeck, uncertaannes in the modeling be
These references are selected from peer-reviewed addressed

sources. The Gea show a threshold in the human expo- EPA REPLY: The Agency carefully reconsidered
sure-r==pr=== relauon - in disagreeman' with the Lmear this issus. First it should be poiana.d out that all mk
Modei(s). seeineses are bened as ~, '' - ^' 54 data and ramre
1. Evans, Robley D. Radiuan is man. Hemish Physics. 27 '' =i modeling. The EPA uses the wealta af

pp 497 510,1974. 4 ' 'cg.c dasa on human exposure a.sd r.st or
2. Schull, W.J.; Stunuma, Y.; Kano, H. Hironiums and radiogemac cancers, iactudes radium dial pamten ana

9
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-f * O duas om bees sarcomes resulnag from cousnes showed that cancer monaliky w lower in the
intesend " R a. high-backsround comty (w m al.1990). no SEIR V i

The wasch dial passear duas undecess that the report maand "No meresse in the frequency of cascar has
incidence of been sarcomme may fonow a does- been docummesed a populances reading is areas of high
squared response. =T=r=Ily at higher ==ra==us esmuni backgreemd radaance." It eness several saadnes
EPA policy, supported by ressummenentions of where asaarel background games levels were three to four
SAS/RAC, is as assem namar risks Arem iemining auss normal (BEIR V 1990). Rammet samba os es effect

9 redanism as a limmer response. Herefore, use of of indoor rados also throw doubt on the LNT, including a
the dial paimear data requires aimenar deriving a Chieses seedy measunas the rados level in the bomas of
lammer risk ameNicient hem sigmuncamely non-lisser womme wish and wishout tung osacer (Blot et al.1990) and
esposermsponse doen, or abandammig EPA policy a seedy of no 'sking Missoun weets, selected so as to
and SAr#MC advice in his cess. ammsmmas the poseenally confonding innuance of cigarene
As a reesit of this imaarchange, the EPA uses dass from ammlung (Alsysepa et al.1994). Addiaceal madnes are

the 3.6 day halflife *Ra to esenkhsh soms gedelmas for referenced in the 1994 UNSCEAR report and a a paper by
1500 year n'Ra. Zhismew Jaworowski (Jeworowski 1995), a forster

What about tbs re4ium threshold' Is it real? Im* it chsaruman of UNSCEAR.
interusnag, the seeps that will be takaa to avoid reality? The HPS should urge abe EPA, NRC, Wass Conference

of Radsanos Cameral Progress directors, and sense regulasors
'

to utilias their best Raaaaaa= Science Advssory Boards,
Rs8messe ICRP, and NCRP to revow she 1994 UNSCEAR report
Iseas. R.D.; Kamme A.T.; Pha-h== M M. Radiesesse eMaru a mas and O&er recent ' and encourage full h6c"

[ Y $ debase no comeder all opposeng dass before impomag costly

Umr.ausy et unsh =% t.shemisry. see I.ahs c' y: The Jw regu8snoes based on the LNT. The LNT has beam usm ' e-s
pues; im:a314es. ed by the EPA and NRC to a 15 mresa yr' liant (draA 40

,

Meisenken, CJ.; Osser P.O.; AlsumGna F.; shamahme. M.M.; svaas, CFR 196, 40 CPR 193, and 59 FR 43200), and via
a.o. seemsse4sesmen saaeyes et a moes et mis me ses is me U s. pnoodset, what may likely be Asame regulance of NORM.s

meme issway sesey. Hamasi phys. sie,a s. sts; Ioss.
names, a O. Tts U.s. memen himmesen: e ease sur , pup or n.a

This standard is too low, and for NORM equeams to a

vuesassmey e J. ammaa. Poet.14(D:141 1$3; two. ciensup of "Ra of 0.1 pCi s'' for a readsstial sie rouse or
Fedsses asspeer: se(t3st.33050 33127; Ady is,1991. 0.3 pCi g ' for commercial or indumenat use, well withan the

morenal background range of 15 pCi s'' b soils.
no HPS should lead public unJermanding and accep-

LNT ModelImpacts NORM tanos of low 4evel radianos as pen of his. Regulators
should propose redannom regulanons that are ennly disun-

Susart S. Anlet/ arMr Aachssh/. KJerrer gunshed from background levels to nuevmas pr.'.8 1;r and
,

namaderssanding of radaanos HPS can help F rw o avoid
be DuPoet Minamis Bunnes appuciases tius oppone betrayal of pubhc trum sad h=carlash at over.regulauonT nary to commet as the Lamr, so &reshold theory

wiuch is costly to sociary without banent to public health.
(LNT) for low-does radiassos. Our business meanges
nanually occurnag rodeoncave memoriels (NORM) contained
a cear row maannel ammaral ores. He precedsat of regul.t- n,,,,,,,,

ing NORM ~======y ammerals and wesess based upon the Umand Nenem seemias Commmese es en Emmu et Aasaw Radianos
LNT oculd huse a masenal umpact as DuPont, and our Adapam mayens n mas i. a. and ersammes oos .==
small busumans unmarais aussomers, as well as buildaag A/Ac.s2/R.54t 1994.

wei, L.; 2ha, Y.; Tee, Z.; Na, w.; Chan D.; Yes. Y. ", . al
construcace, poseer pimIs, coal and ada morage miss, oil

|
and sm, municipal dnaking and wessweier planes, land- ,,"",,,,,",,, c,T,, g,,',"",", *3 y,. 3*"'*"g "*"""""* *" ''

,

Alls, and acamerasors 3s 1994 UNSCEAR reson adds s n sima sawu et temmes amen.eu v. uman ennu or ewr. =
ngtuncast scismanc weight to t'ne evidsece oppomag tir iss, i.v.a. et imemas ressman M imna masswem coussa woonal

LNT. Upon ts.aserpresance of the anon bomb sumvor Aaad=my Pne. Washnesese, DC.1990.
'''', wJ.; xii. z.Y.; asse, Jr. J.D.; 2has. D.Z.; Seems. B J . ks J .

data. UNSCEAR conclM est the desa could anot be used
for "an' areal ver:6cetace o# effects at low doses. In g"g',,, ,i 990 |,, g ,i ,,

addaucis, the emissance of hormusis is acknowledged. 43,, a,.. M.c 1.; e,,-ussa, a.c., Lun.a. J H.; twyw. E . Chang 1 |
.

I
There are additional studses wiuch do not suppoft the amuse. Jr. I D. P-d====' femen espemere and lues saaser ows

LNT, only a few of wiuch are documented here. A com- a====4t8uas ==a 8 "'' C*"a' 8"". es. is:9.: 3 7 i e4
'

8 '**'""' 14 """8""''' ""'''"""''''#
pensom of Yangl ang Couary, China, with high natural

'
-

i
background radsauce, with two adjacent low-background

10
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Radiation Hormesis for Health TABLE
14eense ecy yr4 nat.

7g gg Unsed States Average 16 10
Nils Deka 35 13

he Kobe ^^^^ ^@ remads us of our timorm-

existence on this planet. The had news was the Chomsby 5 9
w 333,. g g, unquenchable Hres* from brokas gas (ths 'cleos fuel *)
Kerala ladia a-13 35liams, daerupace of city infrastructures, destrucace of c ,apan seant 10 18 54homes, indiv. dual sufP and over 5,000 deeds ne Maipe areal 22 s5

world sympeshmans and w . salp rebeld Kobe. Geraas stand 23 sWho will help avert thi, aleet - - - A which ac. Kerala seach 23 :a
counts for 10,000 pemesure danshs each week in tbs Preemand Worker 1.sas M LQ 9
United Senses? As the November 1994 Amances Nuclear Aranastaal 35 L3 5
Society Meenag, John Casseros aviewed Masemoski's opamum 100 38 5

sandy showing a 24 paramas decreene, p<0.001, is the trea 2a3 93 5

deed ress of whase mais workers wisit lifetime expuures
,,

~

he
>$ mSv (Maamaa=l" 1991). This is a peresanal henith 10,000 3.

daenseer. Masamaaka's saady and three smashes wiuch sho*
a. nis esteese includes natural plus indusinal exposures.

signa 6castly swdisced total casear smertality rates in
b. The laeut (in mSv) used to dispiace 200.000 persons.

esposed wlute male worksts, a total of about seven milion c. De Zero Equivansa pous, this thresho u w the lead of
person years, provide a powwful inceanve for radiation low does irradienen.;;' as a public health service (Lanckey 1994).

~"-

Recent results from 15,727 !.as Alessos Nanomal Laboroso- assu m a

ry workers support the saans conclamos (Wiggs 1994,. The Messesshi. Q.M I4sath eftssu or low levolgedasues a seur ere
use of control cohorts of usesposed workers a each ;last wertare. Fioni assen. Dos cesssus No. DE.Aco2 79svio095.'437

,

,,; i,,t. (see else tPS Neweisser, pp 9.II, Fensunry 19921
negases the usual * healthy worker effact.*

Lactsy, T.D. kasismas henmess ia senser mansimy. ins. ) orsue wed
Entrarolase Masanoelu's =esults to the cosal populance of Teamel.3:173-191 l#4.

the Unatad Staaes, and you get 2.236,000 deaths per year wisse. LDa Jahassa, aA cas Devese,c.A.; vais, o L Monstity
(U.S.1994). If our esposure to iammag redaanos were '" '""' *,*"si," ems w phase m oss emeenni inemns

"'' *"*"' " *" '' " ' " " '
- - , . -

increased I asGy yr', eqmvalent to that of many esposed ,.s . is,,an smye, e7:377 5s7; toes.
auclear *sekers, we could espect 537,000 fewer denshs per U.s. simeem et es cemen. sisusenet shoness of es t.'aned suses 19e4
year ascri;utable to a pernal radation denoemey. U.s. Depename etcasensen, weemirse. (ysbies 125 a 127).19s4

$ g, -

^ a= wie iommag ra&asma should k Laskey, T.D. nadamen herumms. CRC Pseas. esse Raios.1991-

possible. E$aerences have lived with >20 mGy yr' (see mesey, T.a nenmes we 1. W

Table). No banleh problems have been assnbuend to emesas
irradaanos in thase populances lassenve enamal snadies os
growe mid devw, W, hw The Low Dose Question
acuvity, laarmag and memory, uomune - r ,

infectace and cancer mortelacy, and everage life spea show Heredit N. Ames/
that chrosuc, f "- M, esposures to low-does arradsanoo

D """e' lies but try give My a M andscanon M
" " " ' " " " " " ' " " " " ," "is a beopoetive fases esoughout omsogeny (Luckey 1991).

duThe decreened quehty oflife med the coes of this massive

premature dieses and duash are dovessanas. These costs, "d'''"" "'I "'I"' ' " ""
plus the increased '' ' say of those 24 peromet who Proponmaalm to w dm (or dm eqm6 N-

~

died pressenarely, would more them offset the ca u of: 1) does regunsred by a desumeser is the anchmooc sum of

redaahan suppi-'=*= and 2) quality care for the d 6ey won NW'

*1 bypoem s* requires se sanne 6:00 w esacreased number of old people.
"

.

.
The bonnaeu model suggests a new plassau of henith for

, ,, , ,,,,,,, o f n ,gthe 21st connary. If our espoems were d=>haad o 5 mGyt
, g g g g g, % gyr', the prenanare den &s provestad would be eqs. valent to

a Kobe = y every day. Also, e safe allowance for h gate rWismo
m W m an k defede an'acient workers, 26 esGy yr' for 20 years, would help t [aream our industnal W6 hkey la W h comanderd to N m

conflict with it. In view of the wide liants of cocfideo e
tkus bas bees - and romanar to be - a suld reatnetion

11

|
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has, neverteien, besene W that a ' linear @ * Raum, H.M.; Zander. M. Canutenans of enumens is the bio 6esical enacts

new tem a linser dependemos ce does is a basw pai- '' ""'*'"'. Neman phr. 5s.645m; 1990.

menon in the case of monality from leukema. The bop 8 se,"e"'R Upene 9,3
that ces could seisage lassanty at least et low doess is sensu sassent W Hnommen a Nes==ar
comederably dampened by a graph in es test report by |

UNSCEAR (UNSCEAR 1994) where say hasar coefficient |

is assenv and es 'asemal' monality is messed by &ms it's Time to Re Examine
of less een 0.2 Sv. ne seenance for insenas an opumal Our Dose-Response Mode!
becomes he nek - et least at high desse - is relatively
large sad the sapreemos ties is reimavely short; but vanous

,,

poemt,le sources of error would make it owise to conclude j
that a benencial effect at low deems.bes been ammaa..had

It is, however, poemble to claim this in several seemaces A er carnet model to predact cancer induced by low-
of amamal carcinogemens. 'Honmens* has been found in \1does redsenon is bened upon a linear estrapoianon
cases where the asseral mcdsece is so high that a reduccas wi6 no trashold from --y *^-= exposed to high dom-

at doses of the order of tenths of grays in carcinogenens sad high-does rues radianos, a tensonsbie annumpoon if no
was dianactly ideenfled. direct maneureemets esset.

Daewffect curves for sai-al namors also very greatly These are now se incremmag suesber of studies designed
in shape med this argues agaanet the assermon that for solid m &rnaly amen he h of casar in populmions
humen namors they are maply streght less of different exposed to low leets of radianos sandnes of resanos
slope. It is, nevertheless, not impoemble that what are & do mport seem cascas in his low does, low-
curves of vanous shapes for individual:secers could add dom me group. Our conclumes from tens das is em te
up to someshang that _ ^ a streaght taas for all dem times sad gyng rasenos praecnon programs _

cancers. However, chas should not be consedered to be begimenag in es 1950s aman have been m:equese mace the
proven. Most of the desa coen from the snadass of Japan"' imedence c,f casar in hees workers does not diffwi

survivors of A bombs. The acueron compoesnt has been sigsficantly from the unsaposed --g- ' -
inconectly smalyand (Roes and Zander 1990) and whi e it c ' S=? ensdass of comoer is populanons exposed

l '

had been commdered to be of moor importance, this has to low does, low does rues radianos by living in high
_

recently been ;-- ---- ' The retsavely precies chromo- backgrosed areas have sumalarly am shown an increased-

some assays show the typical linser f , '- = for Hiro- incdemos of cancer. The inhalenom of high levels of rados
stuma arvivors and a linser<pandranc ' , '- = for is beiseval to ceues comoer is -- ' e - ' mismers but u
Nagaseka survivors (Stram et al 1993). This kaad of nsk to to gemoral public has not been seinblished and is
differusce indicanes sonous errors in the da=====uy oc infened by estr=palmia= from the high does usmg a lineer,
wiuch these curves are bened. no.&reehold model.

The ;so'-y. cal dets which carry substantial uncer- If this model is sa fact correct, the poenslased 15.000
tannues at all doses becomes essentSly useless a doses of lung cancer deems per year in the Usted Stases attnbutable
less than a tenth of a gray. Subsenatial entrapoianoes are m ados (Summ 1994) should be d a e*=ha= by epdeauolog-
reqmrod to evaluate the 'nsk* to radiance workers. They ical anna == even in the pneance of the large number of
approach or encoed a facear of 100 Nhan estandad to such ,,,,,,,,,,,,g,__- m from theen sandnes from three
nouces as ths "ruks' from backgr;end tr'ation or te -- - - espoed to low does redanece is that radiauon
*collecevo does'senerved by popules cas. lCRP and NCRP s'h levels comenesses a very low nek or no nek.
can r<==d=r say psessanons to each invels to be quite afe As mesmenng einervenom by some snadies (HBRAG
beceanne to 'nsks' ese ummenemsble However, as vww of 1900: Cohen 1995) is that the groups esposed to radiance
it.: complosity of the insecnos and the mysesenc r==pa-a" appear to have fewer cancers. Thes pasahag observauon, if
in carcinogensens mach calculances ars less then dubious in fact valid, anght be explanned by observauons thm a

number of genes are inducible by heat, UV, and nosunns
*Assumaag the usual case of low probabahties. redimaos emi em his may be se adepovo r==pa=** (Keyse

1993). While these in waro saudass cement be imarpnsed as
evidence for in wie adepanos to radianos, they suggest

Ratannees that there may be a beans for a threshold.
Roem. H.M. f '--- ene aansessansa is radeauce prusstace 84 787 orb

la conclumon. the amadams of populances exposed to low
U* C""'""'''"" '"

levels bf radianos suggest there is no deseciable effect ut
u e N.u s nc casumies. == es EN=u et Aions Ras =ua may even be beneficial) in contradacuan to padicuons e

s ,c e es et msins res . N Yant UN.190e 157 c:M from high does using a immar, nomou

12
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model. We think est the low does sendses are in several esuansas and maneurements These radiance nnks
ways more compoBing moos they are loolung for effects at should be compared with the loss is life espectancy
esposure levels comsmanly encousserad and hears it is une from other hazards in the work place.
to rossammes our ' model in this light. 9. Guidance on public does lists and comuncely expen-,

enced ----- , -' -' does regare a different jusufica.
nom. Aa eheresive, and pd-' , nestbod of justifi.

Rahmem canoa is the ICRP 60 Warw= that public done
samm.1 M. Edmennt, ineser emens ans hims senser nsky er asi? 3. Nas.

gjets abould be -: _ Tudt- ** = ==** =
_ M with cogumon venahons in

i 's'"" ? " C '4'"_'a .cti .u , m , -n-o * --
i testessued redesman esens in chism. seanse. 200 s77.seo; 19eo. the public.

|
Cahan. B 1 Tem et es banne me assess esery of renamen unies. 10. De ohma repensed imana===t that it is ' prudent to

sensus Ier inhaind endes desey pseesses. Hamiti phys. 64:157 1734 assume nsk at any does* is act corrut when such ac.
l"8- tion rendes in to abandoommet of a beneficial practice

K y=. s.ht ten imensmen et suas ei, is naammen uns by
renomme. semesses is casser sistasy 4;i1912s;1993. invoi'"8 radisson where thers may 'ne no nak, for an

alternsove practice where there is laown nak.
.

11. It is pnadset to consadar the possesaal for nsk a low

Guidance Needed in Use of Models d"" G*d"'* * ""d'd ** * * ***I""' 'A'
sismficance of such possenal risk.

12. It is very importsat that the NCRP sad ICRp make
Leonow A. Smith

but unmates of nsk and clear mcosmoon of the
"" * *- enith physicists have long relied os expert coaumatoes

"#"""*""" **"'' *
to desernume the best models for eenmanas the effects discredited in the event that future sendies show thatof low-level iaatang radianos. While this is appropnase.

-

. d a W dem. Ithere is also a ased for clearer guadance on how these --- --
i

models should be used. Some examples follow.

1. To assign dennesanal effects to individuals or popula. Broad-Range Cooperadve Study Needed
uaes esposed to iommas radianos it is necessary to
massus those efface is a - ; " populanon or to see Turede
use a theorencal amodel to esnance effects.

2. We are cunently unshie to massmo effects due to low e have seen mesy ; ' ' --; =' studies on radia-

deems and low-does reens and we we also unable to test tion does effects that failed to actueve adequee

models proposed for ex.repolanas from observances u == haw =1 significance because the small effects at low doses

high doses. requus large ; _; '-% Dat danciency has recendy been
3. It is good scianafic practice to limit the use of models assacked by the <==h=ahr= of sandnes on nuclear industry

to eenmase effects at desse that are withan a factor of workers (Canha et al.1994) in which the records of nearly

taas of dcass where vffects eso quennflebly observed. 96.000 mucient sadustry workers were snadied. His is a
4. Measuressmee and ======= of radiation effects should step in the right direcnos but, comedsnag that the lowest

be best ======a= not conservanve eenmeses, does rsego, just at and above assural background, currently

5. Esnesses of sedenen eSeces shouM be arva-p===t creases the guessant econounc, potencel, sud technological

by specined uncertemnes in the asnames actuding impacts, it :s sail an inadequese essp. Other ec-aa-ally
detru==mani, sero, and preesceive effects, as appropn. exposed groups such as the Naval Shipyard Workers
sea. (Matamaska 1991) should he included, and so should the

6. Detnesotal effects should not be nomgaed to na large pubhc ;-g ' = sandsed b; the Massachusens
indivuhaal or populanon whom the unceriaanty in Division of Envunamsmaal Hemith Aassunset (Morns and

ami==a= or measurements greedy exceeds the magna. Kaorr 1990) and by the Nanomal Cancer Insutute dablon ei

tudes of the effects. al.1990), as well as -;-g ' " tiving in high natural
7. At our current level of understeading, queoutauve background areas. papulana= esposed is the former Sonet

asassamanas of detru===a=1 e5 sets can only be made Union to ahtary radaaareva weses discharges and to the

with confidence fu indivuluals who are esposed to Chernobyl rolesses, and work does on redon exposuret

deems approachang or exceeding current me -w.! should also be meluded. My point here is that the data et

drie li:asts. sbdbe as c.4 ' ve and compiese as possible

8. Occupanomal doen lim 4 and limsta os exposure of The desa interpretauoa must accommodaie a broad range

emerEsecy - ,/ ; can and should be bened on nsk a the quahty of these data, and should be able to recopae

13
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i ** sFPerest veney of bee 6cul, entrol, ed dennssotal Thyroid Cancer in the Low-Dose Domain
i heale eWece est remies hem venous does ranges, types
] of esposere, ed forme.of ressace. It is no longer ade- Anton E. Laup
4 queno ear appropnans to caly search for how harmful
| redannom esposure aght be; the Ad! reage of eNeess num he h of high radiosamenvity and low
| be oceedered. This interpretanos must make somes of low, incademos would appear to qualify a thyroid cancer
j medusa, and hidi esposeres and magia acues espasures, ,' -M;y as the illumsessor of the lowwiens doesnia. In
| meninple acuss (heceossand), chsease coensuous, and addetnos, the enhanced enact is safsets mould ptefy
| chroese annennienst esponeres, and asst not maply throw focumeg as a very young cohort. A Swediah smady (baded
i sway the *benity worker * eNest as a __ "s to the et al.1994) of 14.351 seiness under 14 moesha in age

seedy. (As amassesmag reAscene on the conent DOE oheaved 17 hyveed commers versus esven espuesed. A menn
sequry imeo the homme redannes esposure esponesses is azurnal irradiance of 27 red was found, yielding a nsk of

i that several *hopsissaiy ill'subpeces were appaready anved 0.9 per milies Ihyroad-red-year (TRY).
I by the redannom does sessived expenamesally, or perhaps To apply this ruk to insereal redannon from radiciodine,
j they had hoss - ' ;-- "? Theif long marvival aAer a inceor of shres redmose this nak so 0.3 x 10 TRY. n.isd

{ re&ance espoeme does not esame to have been idssoned as nsk may be esed to esenmase the possanal excess thyroid
| the result of 'rminanon-induced cuses' Beardsley 1995). cancer among the very young assik commmers living near'

Jun such an imangresed approach to dnas interpresanos the Hanford mucient mes dunas the Erm years of pluscasum
has base is use for the past 40 years or so na tk tassrpre- produ. taos. A pdat seedy (Devis et al.1995) of 3.200
sanos of neutros cross-secnos menemomens, i,anch oAss chddres esposed to an '8'I does of 11 red has been en-,

j produced dass of grossly diNorese quality, over broad, dorsed by the National Rameerch Commed (1994). De
discrees, or hented energy ranges. Tims Geld of dass colleceve does of 35,000 tyroed red yields 1.1 10'TRY.
sneerpretanos has creased many enactive techmques and This sanshs is a natte(0.Asscems tyroid concors for the

j sessy associated preconomers, asch as Charles Dunfont at CDC seedy. Such a r=&a aA=a nek is not stansucally
the Nanoen! Nuciser Does Ceaser at Brookhaves Nanomal aseschie.

4

} Lahoresory DonaldSuneat Argones NanomalLahoresory, The pnadsece of the CDC (Devis et al.1995) spidsenol-
! and Freacis Perey at Oak Ridge Nanomal Lahormory, ogy needs to be enasemed by compensg es effective

I think that a broad-reage cooperenve seedy, umag the collective dass to that of the Swedish study (baulell et al.
most congdens est of dess ah*===hla. -- M by uns of 1994). The lasser is 20 fold grosser than the CDC saady. A

3 moders teclunques, ni as ob ecove senach for the most twcast analyas of esves thyroid cancer sendees shows no9

; likely fortes of radianos t m- haections would be , " - :t-;y (Rom et al.1995). Radaanos-"
,

| a most valushie investeses for our fusure. However, I must toduced thyroid cancer is infusas remnans speculanve. De
add a p======k cannon: the most ianusenal goveresset CDC project (Devis et al.1995) commet illumnasse the issue.i

j agencies is this Geld owe ther caneet prospenty, is part,
: to public ignornece and iner of radianos, in the reage of
} esposuses where I propose we should eserch for trush. Ra8uuse

Becmans of this, hedeg, apport, and evea 6 Imadas. W.T.; Hannismen.T.; Heena. L.E. Thyvend aanser eest r*+ r

g ska homsspiena as nadames. Radinessa Ramsesh. 140. 334 339

D..m.s. e an. um.s d e ,wid es e er.,um dr .: er n
Fred Hamshmanos Cammer Asement Camer. CDC Cemeem r2S99 0Tle.

Rafwomtes 1995.
Careis. E. es al. Disse enames *f amener emannisy es io lear desse of Camussene on as asamummans of CDC Radesman W. Nw

ioenmag h* en issuesesmal amey. The I.anses 344, 1039 1043. RasmmerJi Casesd. The Headsed eurweemmeal does recaesussuom
1998, proposwe review of Imur desummes Messmani Asademy Press 19e4

Weenammki Q.M. Heate eNumes of lear-level vedaemes sa shepyard Rea. L se el. Thyvend senser east sapemme to ensreal redesuas sq

workers. The Joham Nephus Unrveresy, Juss IMI. peneed aanlyms of seven medies. Radamase Rammeret ia1 159. ** 1W*
.

j Moms. W.; Kaorr. R.S. % H+-w hente sW 197s-
190s. Massashineses Dmmes of Esmreanummel Heath Aansammaat.

I Editor's Nees: Sect: Davis, Fred Hutchsanon Caer
Jameen. ei . Casser is papuasuses amas emme maimer fasdiame. N!H

| Ptehsenen No. 4474. Mensamme lamanas of Hesse. July 1990. Research Cesar, is propanag a Hanford nyroid Diseue
! Seeresisy. T. The said war's dirty aussess. sesse 6s Asmancan May Study r*"Pana* to Ralph lapp's aroCle. It w1Il be pubbsbed
! l'M.16 in our July issue.
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The ScienWHc Method and Radiation thus base falmned, tbs scaentinc medied requires that it be
d==haad and repieced ($siler 1994a). It is our collective

hits A. sease responsibility as sciemuses to see to it that the new model is

constructed in sanct adherence to the scissa6c assbod
a the last fu decades, eNorts to model radianos naks

have been carned out under the beener of seassofic
endesvore. On cloest inspecnos, however, it becomes cles, Beau m a

that these eNorts were act @ h to m6c W . A deed sunds es snesal ihankass. The $4spucallagmrer w~umer

la M sgottant aspts of these modelang effons am is '

Regreat contradactaca to some of the cornerstones of the Seder. F.A.; Alverus, J.L The uns et she sceau6s s ouhod in nsa
aan6 pas. Tasmanessy 33i A:33-58; 199de.

scaentanc meshed Alvesus, J.L; seier. F.A. Why se esed es spyreaches to low dass nsa
As appiscanos of the six requiremsmas of enecal em s humme m uman phyesa. Apni ins; puerums ow ins

sciencinc haught (Iest 1990: Seiler 199da), shows that the 3,",,",$*

Aret, anf5ciency, is Ad511ed becense there are sufResent
7 ,y 33 4.33.,a

s % . -imi.e .saise.m nat
-

$;i,,,,,
dass for a model in the low does, low dose ruse exposure

shame, y.; x ne, u. asessa, wJ.; ndsmusai. K. Dem.npense saniyi..
regime of redannom prosecnos. The wood, c' ~ =_ is et moues homb earvrvue espemed is low-issed adianas. The Neant
asse becomes there is enough evidemos to cosArm radianoa 'br"'8 N"d"'' 3 :3 5 l#3-

carmgeness. The tant repaimmat, howw, is missed tassasy. T.D. Radisman benmens. Base nas== FL: CRC Press: 1998.

routinely, because not all the dass available are included is h shi. z. u.nasse:ihe besseemisseem ote=*=a- 2:a connary,
y,m; g,w.

the evalussacas. Is fact, some of the most portament data are
ignored: dasa on cancer incuisace is areas with differest
background doses. By the almost exclumv cho.c. of A. Need for a New Model
bomb survivor data, we are led to believe that it is beaer for Radiation Risk Assessment
to extrapolene cancer fatality dasa over um orders of
magnasule in'dcas r'ase 'than to do .areful evaluenons of and Management .

; , '"- doses accumulated at rasas appropnase for the
-

-

y, 33,,,,,
radianos protectaas of workers and the general populaues
(Alvarez 1995). rp be linear-to asro paradigm for radianos risk wu

The fourt equirement, that of a logical approach, is
badly werped by g"=y policy. Is abs last decadas, the A instaally introduced as an apper bound estamate for

quesnoa asked seems to have been 'How do we keep the
standard esetsag. It asementaans the introdecnom of concept.s

lianer dose eWest r=l=*===My alive?' rusher thea *What de such as ==pealine nsk and *as now as reasonably echaev-
able* but, above all, it is a model of convemasace whxh has

the desa tell us?' The fifth, scenetanc hoessty, has also no bens is scisenAc fact. Nevenheises, it is : outed at
saffered badly. In part, that requirenses can be phrased as
'What kind of scismufic staasmant can we honeedy make?'

presset as a dogma based on ino6mabis fact. Two prwi-
gious commsmess, BEIR 1990 and ICRP 1991, staseA tbr

i and here we are all at fault, moody by keeping nient whil* the linear-to-asso model conde anther be pro * en erk

regulances were discussed and promulgesed which implied
that we are able to measure, predict, and consrol naks with

refused, and that it was a biologically plaumbio model,
althoingh amitiser comenase spec Sed the propernes wtuch'

tacredible accuracy, as securass as 3 x 10* for some NRC
would make it linser to aero dose. la reality, there is no

regut=*=== and 1 x 10* for NESHAP$ Recently, it has phyncal, chement, or biological enact that has been shown
been shows that the samenom is mores than expected that to be liener down to aero does,
the autumum agusaamme radiance nok is as high as a few This model has been dasproved repensedly in epidemso-
percent, and that esse sesy be severe problems if we try to logical saadnes involving radianon background and m
push : down somesd 1 x 108 (Seiler 19946). radiance worker saadnes, but boek commasses disauss all

The unth, and oAna deemed *he most important. thans erudaes as posenbly confounded. However, their owo
..quareasset of the scientanc munewwi is falsaEmbility: the data, the Japanass Atoene Boesb Survivor desa, also refuse
expenmental tasung of model predactsons is of fundamental the model in the low does region la a paper subanad e
importance to the insegnty of science. It is here, at low y,aJah Mrysier (Alvares et al 1995), thsee desa were
doses, that the linear model has failed decimvely. At lugh- examaned for support of the lianer to sero model and, ai
dose rasas there is a threshold near a does of about 0.3 Sv low deens, du dass deemd the enstance of a carr ogera
(Alvarez 1995; Slusmina 1993). Below that does and its

effect, thus refunag the model. Sevmel alternate modm
equivalent at low-dose rasas, there is a region of honnesis, wm exh and found to 6t the data better than me
as demonarasad by 1.aackey (1991) and the 1994 UNSCE. liamar-to moro model la all cases these wm nochw
AR report (Jaworowska 1994). Once a scisaufic model has models ' ith expiacit or implicit thresholds. At tugh dww
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j raams, the thrediald was found to lie amar 0.3 Sv. Further

laws similar to those of phymes and chesustry. Even
analyms showed ihat Ibn model syseensacally overesumated

general health rules ars =dfan to large vanataoss. What is
j
'

the nsk be&ow 0.5 Sv, 6d611mg the orignaal meset of being lashal for ces persos may have lieds effect om anotheri an upper bound. Finally, ao bens could be found for
extendaag may high< loss raes model to low does roses.

his large beologscal venabdity has been known fori

caemanes by medical practinamers. It is also well document-{ name scenan6c danciencies of the paradigm could be ed is the redachiological laserenare. It t4 NCRP Scisaufic; =a===maaaad if there were a scaseti6c asshed of manag-
Commanes 40 to conclude 'Because of the large reage of| iag nak. De espor probiens with the presset way of RBE valuer for all andpones reviewed, it sust be a matteri managtag nsk are a lack of -- ' N of uncertasoty

{ sad camerol, and a tendsecy to apply risk meengemse to am
of judgeset as to which values are to be used in selecting
Q valens for use as radassaan preesctics' (NCRP 1990).

} isoleasd nsk insemed of all the naks involved (Seder 1994s). V T of Q (now W.) values is ascessary to calculate
| Also, amempts to reduce naks, supponed by a cost benefit the basic radianos proescoes quenney eqiselant dose.1
{ enalyss, are doomed to fadure due to the esceauve

was arpnsed whom NCRP Raport No.116 (NCRP 1993)
| oneservense is the evalumnos of the nsks. De lack of gave Wa values wish no hist that they may not be valid.

understandaag of inscenaaacy and control anses moody frees
ns reimmeos for the values was ICRP Pubiacanoa 60

,

;
not carrying uncertananes through the decience process and (1991) while NCRP Report No.104 was not referseced -j isso the umanagement of nak. his would lead to a maai-

it is a aos report! However, NCRP still has coondsece inI
naam level of nok requanag actice, whack is cossplessly its rtek ==e==aa=. NCRP Repon No.115 (NCRP 1993)! - ' p to ==i== sigm6 cant nsk levels (Seiler senses that: ' Finally, it should he noemd that the current! 1994b). Above all, uncertaasty restncts control: Ifthe

asumsses provide a rot.ast basas for redsatson prosecton:

cancer rate is 0.25 0.02, then naks of 0.00120.002 and guadalanes * Dis ==a===* se ces page aAer a list of fivef lower do not aher an indavulumi's cancer nak. Also, any mapor sources of uneennasty is the nsk facsors, which does
effoit to reduce a nak of 0.00120.002 must fail from lack mot include uneenmary in Wa valass!
of control

The most dramanc and convincing evidemos of ilwd

Consequently, the current paradigm for radianos risk failure of the linser, m:Hhreshold asmampanos connes froa;i umast be replaced by one which is scianufically defemmble. the long-tens study of radaance-inducad osseogame sarcoma| Caecurvestly, nak managesset and control must be put ce is radium dial passeers (Evans 1974). Hans data show a
{ a scianufically valid basis.
j very large threshold of over 10 Gy of cumulauve alpha

j particle does to the skaisson for the radianos induccon of
bees cancer If oss uses a W (or Q) vales for alphai assermees
radiance of 20, the thresboid is over 200 Sv or 20.000: a.easemas as== d imamas nadame V. Heath emmu of espe == =

now sevesa diesemes reeme N===l Ramaan cammd. wuhiasus, rum. Not only was the linser, so-dirsehold assumpoon
DC. Neoema Asadmey Pmes; 1990. k k h M d - Mon

tm reauseal commmen na = " . Preensene P---*-g was stroogly contradacri. lacadence of redim= induced
me in vesis : come== en n a n s s Pesenseen. ostand: sarcoma was mantly '' , of does. Most of the

'

Pwsma=e Pa=: ICRP Puhammes 40; IMt.
Alveses. J L., seder. F. A. Why se amad erw appeasehme se low dess nak womes wiek cusadsove skeletal doses over 250 Gy did not

have osteogame argomas. De M results of this
s. 4. Ahvenn, m use of as emeed a =t imponent 1974 ;" - were recently confinned

aanlysm. Testemissy 33 t Ad3 5s; 19ess. (Rowland 1974).
Seder. F.A., A),esus, J.L. The deemass of a ammausa agm&sans nat.

Twhmoengy 331 A699;190sb.

aassue.
tem w cm-a se n.es.se Prmamme and Muamma Renauwe

Radiation Protection is '"e'a''*. *me**s""n'.',".". x."io"s; ino.
d ' ""d**"*"**'"'"'*"''*

N r n .Not a Science at Low Doses Nanoes ca u .e nad san Premsissa and Mannsromm Lewuon
of espeause to enemme rednessee Beheeda. MD: NCRP. NCRP Report

g g,,,,,,,,, No. I16; 19e3.
Neuemal Comesd se Radnessee Pyonesses and Menaresmasa. R.ak

e ser ressu.e pea nme men d ,MD Near. NCar n,pon
T be seasement by the Natsonal Council on Radiation be.115:4; 1993.

Prosecuan and Measuressoas (NCRP) that endsanon Evans. R. Radnam and saa. Heath Phys. 17 887 510.1974
nsk may extend down to aero does is quaeed by many non- Rowlass. R1 Radum in husmans - a reve. of U.s. mus . A.vL EA 3
scientists (and sonne scienusts) as though it had the same UC-*qs U s. Depi or casammas. Nummal Tuhasw tMoe wn
certaanry as the laws of physics and chamastry. Biology at .. ss25 Pan moyes a d. s nse .w. vA 22 6 'c3 as we s
the burnas level is not a science. Dere are no quanutauve
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; Health Physic Society:

Dont Quantify Risk Below 5 Rom Yr'' or 10 Rom Total

; charse wuss
i
; ... the Health Physics Society recommende against quantitative

"

i estimation of health risk below an individual does of 5 rem in one
i year or a lifetime does of 10 rum in addition to background
! radiation." [1]
I
1 1. Questions raised
i A MW
'

B. Why the Health Physics Society?
! C. Scientific valdity?

D. Impact if generally accepted?-

/
i ll. Purpose: counteract radiation phobia and over-regulation
| A. Resistance to food irradiation kills thousands and affects millions
i annually (2)
{ B. Patient fear of radiation delays early detection of cancer and otheri
! problems

C. Radiation phobia pivii.ctee unreasonable awards for " damages",

! D. Radiabon phobia supports the radweste flasco
! E. Regulation inhibits research
| F. Regulation causes exorbitant costs in decommissioning & cleanup
| G. Regulation meresses costs of resserch, medicine, power production. etc.
; H. Extenson of regulation to natural radiation threatens agneutture.
i industry, construction, and most everything else [3]
;

'

| Ill. Health Physics Society's reasons for acting
i A. Reason for existence: worker and public protection
| 1. loctudes indirect effects
! 2. Fundamental tenant: do more good than harm

B. First-hand knowledge of impacts of the present system
C. In-depth LTc;f M-;;= of the science
D. Inaction of ICRP & NCRP

1. Evident commitmentto the linear no-threshold hypothesis (NL TH)
2. Evident lack of concem about indirect effects

E. Umitations of consensus standards
F. Inaction of the regu'atory agencies

1. EPA seen as scare-monger
2. NRC seen as wedded to ICRP/NCRP
3. DOE seen as paratyred

G. HPS claim to objectmty
H. Others lend strength -

.,

1. French National Academy
,

/3t
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2. BELLE (10]
3. ANS (11]

IV. Soentific bases for the HPS Position i

A. Absence of direct endence of detriment from low doses [4] l

1. A-8cmb sunnvers
a. Exo e cancers endent above =50 rad .

b. Mental retardation: Da 50 reds,8 to 15 weeks
c. Mortality reduced for men with 50150 rad doses

2. Cervical cancer patients: Da 250 rads
3. Ar*yloemg =-r.cf': patients: De 200 rads to lungs
4. Underground minert: Da 50 WLM
5. U. Chicago stomach cancer patients: D= 100 rads
6. Stockholm thyroid patients, De 50 rads to thyrod: No ill effect
7. Marshall Islanders: Da 30 rads
8. Thorotrast patients: Da 150 rods a to liver
9. Tinea capstis panenta: Da 120 rads to bram
10. US Radiologists: 200 sDs 2000 rad
11. Nuclear workers C neighbors: No delnment
12. High" natural radiation areas: No doenment -

13. Radon in homes: No delnment; refutes LN TH [5]
B. Radiation ill effects well understood (6,7]

1. Investigabon smco 1896
a. Soentifically interestmg
b. Fundmg available from Govemment & medical community

2. 111 effects almost all identified by 1911
3. Vast irr.Mc="-Fis related to nuclear development
4. National Academy of Soonce: "best understood environmental

hazard"
. C. Biological knowledge

1. Virtually every metonal thing is harmful at high enough doses
2. Virtually nothog is harmful at low-enough doses

a. Harmful denaences are commonplace
b. Pharmacology based on beneRts from low doses of very

>

hazardous substances
D. Evidence for hormesis (8] .

1. Power of the paradigm
2. Hormese data not sought in recent decades
3. Hormesis data suppressed in recent decades
4. Much supporting data still available
5. Histoneal: spas, cures & radio-stimulation

IV. Potential Costs and Benefits of General Acceptance
A. Improved communications with puelic -

.,

B. Reduction of radiation phobia
,

C. More cost-effective regulations

137
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| D. More oost effective radiation controls
| E. Important improvements in public health

1. Food Pastounzation" by radiationa

i 2. More general application of diagnostic radiology
j 3. Facittsted medical ressarch
| F. Substantial redirection of reguistory programs
; G. Substantial redirection of radiation tranng and protection programs
i
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| Questions |'

_

1 ' t y |
,

I

\
,

% Purpose?
| 6

| $ Why the Health Physics
| Society? |

| L

$ Scientific validity? -

|

|

$ Impactif generallyi

accepted?

.
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.

Purpose: Counteract
,

i Radiation Phobia and
:

'
! Over-Regulation
,

i

g Phobia
t

X Blocks food irradiation; kills thoudands
;

j X Patient fears deter saily detection

!X Produces unreasonable court awards

X unintains redweste fiasco

$ Over-regulation

X Inhibits research
'

X Exacerbates decom/decon costs
i

X costty: power, msdicine, research, etc.

X Extension to natural: general threat

=.

190
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i

: Realth Physics Baclety's

Reasons for Acting
!

,

g HP purpose: worker & public
protection , . . . . . . , , . , . . .

.

g Knowledge ofimpacts

g Knowledge of science

g ICRP/NCRPinaction

g Consensus standards limitations

g Regulatoryagencyinaction

g HPS claim to objectivity

$ Support of others

.

.
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i : Icientif10 Bases for Position:

! |l0 evidence of detriment
!
:

! No detriment at low doses
A-Bomb survivors;

| High Doses
_

| Cervical Cancer patients--
~

Ankylosing spondylitis patients
.

| Unerground miners
; Stomoch cancer parlents
| Thyroid patients

MarshallIslanders'
'

Thorotrast patients
Tinea capitis patientsi

US Radiologists
i No Detriment
| Nuclear workers & neighbors
j "High" natural radiation
i Radon in homes
!

| -
.

)
i

!
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!

! ; Icientific Bases
! i

| | (Continued:
'

!
i

!

$ " Detriment well-understood
|

7 Studied since 1896
V" Detriments identified by 1911,

! 7" Vast studies, nuclear related
| E# NAS: "Best understo Env. H."
| $ " Basic biology

E High-dose: everything harmful
E" Low-dose: nothing harmful
/ Deficiencies often harmful
/ Low dose often helpful

| $ ' Evidence for hormesis
| E* Power of the paradigm
j g Hormesis data not sought

E"
Hormesis data surpressedfi

!
E"

Much data available anyway
| Historical: spas & treatments
1

~

:
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| vvvvvv

| Leukemia Deaths
;

| A-Bomb Survivors
i

! 1950-85
1

i
. ...

i
'

Rems People L. D. ExptExcs Unc.
0-1 34272 58 58 15
1-5 19192 36 33 3 15

-

6-9 4129 2 7 -5 3
10-19 5172 13 9 4 7
20 49 6558 21 11 10 9J
50-99 3616 19 6 13 9) !

1-200 1946 23 3 20 9)
2-300 637 15 1 14 8)
3-400 211 9 0 9 6J
400+ 258 6 0 6 5 d
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|

l Other Can. Deaths
'

} A-bomb Survivors

| 1950-85

|
Rems People O.C.D Expct Excs Unc
0-1 34272 2443 2443 97
1-5 19192 1832 1375 -53 90
6-9 4129 333 298 35 38
10-19 5172 413 371 45 43 J
20-49 6558 537 467 70 49 J
50-99 3616 330 255 75 37J
1-200 1946 221 137 84 30 J
2-300 637 78 45 33 17 )
3-400 211 23 15 8 9
400+ 258 31 17 14 11 J

-
.

=

|Sb
. - _ -. _ __ _ .____-.



--- __-___.___

P
D

t_m a t. P L
.

F

vvvvvv
Cancer Deaths I

A-Bomb Survivors
1950-85 '

1

Rems People C. D. % CD UnCrt 1

0-1 34272 2501 7.3 3.
1-5 19192 1858 7.08 4.
6-9 4129 335 8.11 9.
10-19 5172 429 8.29 8.
20-49 6558 558 8.51 7 ).

50-99 3616 349 9.65 1. )

))1-200 1946 244 12.5 1.6
2-300 637 93 14.6 3.

))
3-400 211 32 15.2 5.3
400+ 258 37 14.3 4.6

,
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(Alf Hypothesis C
vs

A-Bomb Data

i

Rems L. Exs LNTH O.Exs LNTH
0-1
1-5 3 4 -53 17
6-9 -5 2 35 8
10-19 4 5 45 22
20-49 10 16 70 66
50-99 13 19 75 78
1-200 20 20 84 84
2-300 14 11 33 46
3-400 9 5 8 21
400+ 6 8 14 33

:
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| Cancer Deaths
'

A-Bomb Survivors l

'

1950-85 |
c .

I
'

; ._.
,

,.

d

| RemsC. D. % CD % Exs UnCrt
) 0-1 2501 7.3 0 ;

| 1-5 1358 7.08 -0.26 .4 |
| 6-9 335 8.11 0.73 .9
i 10-19 429 8.29 0.94 .8 )
| 20-49 558 8.51 1.21 .7 ))! 50-99 349 9.65 2.43 1.

| 1-200 244 12.5 5.32 1.6 ))i 2-300 93 14.6 7.3 3.
\ 3-400 32 15.2 8.0 5.3 )

400+ 37 14.3 7.5 4.6 )
( :
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| 8,A Radiation Effects Milestones 4,4 !
O O ,

1896: X ray burns: Grubbe & E. Thompson |
'

1899: Blood vessel degeneration: Gassman!

1901: X rays fatal to Lab. animal: Rollins
1902: Cancer in X ray ulcer: Frieben

i s 1903: Leukenia induced: Heinke
** 1904: Clarence Daily died of radiation dormititis/ cancer
* 1911: Leukemia in 5 radiation workers: Jogie

Mutations induced: Loeb & Bancroft.

i921: Ironside Bruce died of aplastic anemia, radiogenic?
'

1925: Radium dial painters: Martland, et al.
1927: Muller " proves" radiogenic mutations |
1929: Cleveland disaster; 125 people killed |
1928-55: Thorotrast injections diagnosing brain disease j
1935-54: Ankylosing Spondylitis patient irradiation j

1945: Atomic bombs dropped on Hiroshima & Nagasaki j,

. . _ . . .
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|
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| ,

!
i

General Acceptance: '

! PotentialCastllenefit
| |

'

!

! AQ Costs
& Regulatory redirection;

'

Protection redirection
Retraining

| d Benefits
| 'M Improved communications
j 'M Reduced radiation phobia |

! 'M Cost savings '

' % Control programs
$ Decon/decom '

$ Radwaste management
') Improve public health

$ Food " pasteurization"
$ Medical research
$ Medical practice

-
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STUDY BEACH REPANDS Aar. '94,22 tis' Miifest servicein
OVER BY $50tMELION 19'n. ~ ~ " '* -

!
A new Wiscoesia Public Semco f%====k= (PSC)

h daign and manufacture of the ABWR has been a

! analysis shows that replacing senem peerssoas at Wisconsin joint effort of GE Naciser EmerEy, Tosimia, and Hitachi,

Elecinc Power Co.'s (Wapeo) Boint Beach.2 would save under We coordismica e<==g==.=e= for the nuclear
'

l! P ant owe muradara==d la GE's U.S. plants in Wiluung-ranspsyers aserly $500giuien over the aleurassive of tenir
ing the unit and estung the power eleswbses. too, N.C. and Cleveland, Ohio, and in Japan by GE's beens-

i 'the $494-millios savings is my hous ths StF7-milboa ees, Teshiba sad Hhachi, said Seeven Hucik, general tnan-
808r. 8'CI8'r P net projects for GE Neclear Energy. DesigniI savings esumated for the same option in a 1994 PSC smedy

(NW. 3 Nov. '94,6). The ' i-4 sondaios of the wask on the ABWR has,hees,anderway for nere than 15
'

steen generaeor tubes at Peias Beach.2 meses that, without Y''"'

new generseoss, the unit weald have to be reelped this year. "!be boy ieus thetiAdEsmanness the ABWR is that we

he fact ahn====amd some opuses a=='d==d is the eerber evalesand aE the BWRs operadsg aroemd the world andi

. study and caused ajussy is dessavtegs to be r==al==d by '==h'==d e5 he best and sua advanced c|ualities in this
| steams seassenor F'- - % m Sunk W a essesar,* Ihat sold is a jesmary 22 laserview.1he ABWR

: PSC seemr envir==== ament pleoning analystwho. worked os d8mSB moorPorated issumal seacrir pumps, which eliminat.
'

the analysia. . Conansed on page 12.

! One variable la the anstysis is ths'peeshis haue retire- t
) EUROPEAN UlGON TO ADOPT NEW _gg,g ,,,g ,ff..

,
'

RADU(TION PROTECTION NORMS

: WORLD'S FIRST ADVANCED BWR COULD -h Esopean M is expeced m adopt new bmic
; W mumleds er pommies h debase nextGENERATE ELECTRICITY NEXT WEEKj moesh, fonowing a =======das=== than member state

Tokyo Electric Power Co.'s (Tapso) Kasitiwazaki- ambasemesse asadopt the Amanisove version of a text first!

! Kariwo-6, the world's first advanced banhag unter reactor proposed by es Bucpean fa=== dam (BC) in July 1993.
(ABWR), is "on target" to generase ins tied elessnelty at 1hs saadards, which would lacorporate into European
the end of the month, acconhas to en indesay somos. Union (EU).isw es 1990 r======d=4a== of the Interna-

Tepco officials said that Kashiwaanki-Kariwo 6, which tional ra====== em Radlelogical Protecnon (ICRP), have
reached criticality in late Dar*=har and is now at 15% been the ohjaat of ocemoversy in Snusels' expert group on
power, is scheduled to synchsonias widi the grid and gener- the sulgent Aar aserty dues yees, 'Ibe esiffest opposition

| ate first electricity in Fehnmary, Pleas call for comunercial came anginaBy toes Famostwhose se internal dahase on
| operanon of the unit, in Japes's Niissan Predacture, to begin the 1mn==mAc *==d=== ef es ICRP's rarnm===darw== is

in December. still wagias. ..
Construction at both KashiwesaE-KariwsH5 and -7 is The 1990 IGP g=dd==*'a= ICRP-60, reconunends,

1 running about 2.5 asoudu ahead of'aisedule, according to lowering annual exposure lindes for redsenon workers from
General Electric and the projectis expected come 50 mini 5tievens (mSv), contassed la the ICRP's 1977 rec.

i in within bud eincials place the cost of the first ommendanoes, to 20 anSv. averaged over five years, and to
1.356-MW unit yen (about $4.3-billion, or reduce annual exposure limits for the public from 5 mSv to

4 some 53.170 kDownst). In 1994, the company I mSv. Some envuonmentally nuhtaat member states, like
put the cost of second unit at 380-billion yen (NW,2.5 Denmark Luxembourg and Iceland, argued for a stnet 20

1

I INSIDE NUCLEONICS WEEK
Court re-eests fired Hydro board usensbers as Ontario privatisation betale heats up. . . . . . . . . . . . page 2

Utilities wary of pub 6e reaction if they senke tritions, burn plutoniens, for DOE . . . . . . . . . . . . . . . page 3

Swiss court says governement owes Grabes consortium nearly $209-aniluos . . . . . . . . . . . . . . . . . . . page 5

; Knko planning steaan generator . ,'- - - .t and simulator perchase by deada's end . . . . . . . . . page 5
Governors of n=rl==r host prefectans refame to talk MOX in ' latest MosQs faBoet . . . . . . . . . . . . . page 7'

! German court ruling against Meelheim.Kaerlich based on biased cessaltant, lawyer clahms. . . . page 12

j
G
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i1o prove the 50'mM P dridse situdensk/ ' -
-- A and

, level was sedicaendy But la mid-1994,as the pyverneset lawyams doisa5ag Macehm bedbre Ontar-
,

I
-

standards were being the IAEA's Board of Gov. io Court Justice Alvia Ramanherg ed act mennon economy
ernors, the govemment made a political decision to follow as reasom for the firings. ,

the mainstream intemational reco==eadadaan The Sve members renesented so the board are: John
France's Academy of Sciences studied the issue oflow Murphy, presadent of the Power Workers Union (PWU):

radiation doses at the request of the French government and Kaaley ^==ia-t a former Hydro union official; Michael
reported last November that there was "no scientific justifi. Casady, former New Dei.w.2 Party (NDP) leader in
cction" to lower the current level in force in Prs.nce for Ontano; Jhn MacNein, as NDP apposntee and envuonmen-
workers, 50 mSv/ year (NW,23 Nov. '95,1). However, the talist; and James Hinds, a lawyer named to the Hydro board
Academy's secretary also said in a preface to that report by a Liberal governmsat in 1987. All but Hinds were par-
that the government might have to judge the issue on other ties to the court action which claimad the government had
critens besides strict scientific justi5 cation no canse to the the dbectors.

French Environment Minister Corinne Lepage an. Ruling in the directors' favor, Roeuiberg rejected the
nounced, also in November, that France would indeed adopt government's claims that it could fire Hydro directors for
the EC recommendations, putting the issue to rest. any reason While the law psovides that a director can be

However, Vittorio Clami at the EC's dmim.ie gen. removed from odlee before the expiranon of his er her term
eral for environment & nuclear safety (DG XI) said a note "for cause" thejudge foundwvalki reason in this case.
accompanying the text submitted to the Council calls on the 'the gover-=*'s action was "amenthortzed, invalid, and
EC to " follow closely" the evolution of scientific knowl. without efect," he said.

edge in the field oflow-dose effects to permit modifications At least four of the five oppose privatization proposals j
in the standards should they be judged necessary. for Hydro, although MacNeill sold Nucleonics Week he was

,

Following a European Court of Justice ruling in 1992, going into a Hydro based sneetmg Tuesday "with an open !
jurisprudence allows member states so apply stncter stan. mind a privanzanon."
dards than the "uuaimum" contamed in the new text. Ciani Four C's >-

noted, so Europe n. 'y end up with a two-tiered syssam. ',

in any case, the standards will apply in reahty only once five raaarnaad directorsjoined the 14 others (three

they are translated into national law in each EU country. seats am ncan0 ce die boenuanuary 21 m discuss a en-

The Commission's original proposal would have given tenti us "Four C's N=adaaa, Convergence, and Cus-

raember states only two years to pass the new standards into tomer Chcnce" plan that welci pan die wy fa t% ear
nauonal legislauon, but Ciani said that position had to be id public utility to be sold off.

& mposal, W by sena % staN at the gov-Prelaxed to accommodate some member stases.
The process could take some time. Although some ernment's direction, is to be submitted January 29 to former

member states, notably the U.K., are already applying the fedaal Gnance mmar-Donald MacdonaM He was named

lower limits in practice, others are not, and expenence has I*'* I*** I**'.to W a cmuninee that wn! advise Mmier
shown the legislative and administrative process can grind Harris in Apr0 m how Hydm shmid be tesacnited

and 05bibly pcivatized.Pslowly. Ciani said that Italy finally concluded the process of
adopting the ICRP-77 recommendauons, which the EU PWU bead Murphy has been most vocal in his opposi-

ti n t the privatizatim move. In November, he mant-adopted in 1980, only last year.
He said that because vast majority of radiation ed the first public attack on Hydro Chemnan William Far-

workers in the EU are under the 20-mSv yearly linger's call for the privanrarion (NW,23 Nov. '95,11).

limit, the new standardsgl"not have much impact in The PWU anti-privarirmenon campaign was launched less

reality."-Ann AfacLach&se, Paris than two weeks after the Harris government named Far-
linger head of Hydro and appointed Macdonald to advise on
how to " introduce competition to Ontario's electricity sys-
tem."

HYDRO BOARD MEMBERS REINSTATED Befox his appointmentJadnger wme a repon enu-
tied Or.*zrio Hydro and the Electnc Power Industry: Vi-

AS FIGHT OVER FUTURE HEATS UP sion for a competitive industry: helping Ontario to thnve to
Fise members of the Ontano Hydro board of directors, and beyond 2000," and soon thereafter a Hydro strategic

fired without nouce January 10, were reinstated by court planning group authored the "Four C's" report which urged
order January 19. At least four of the five will continue Hydro directdrs to " recommend to government that the |
opposing the provincial government's plans to restructure process of opening the Ontario m rket to compeuuon '

and at least partially pnvatize the utility over the next four should evolve from competition in generation to direct
years retail access."
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'

PROII SitRGY.CORAAqaI0ff doa 6o= work == approved fbrpublicanon by de fhil.

'Its gyvuensat-appoimeed a===sada= soviewing Swe.- I' "I' "*'"*" " N 8' N
N F' N * N standards is fasce m Preece einisy. Those set a yearly limit

W a comminise member i=nemmalast of 50 milliSevert (mSv)(5 seas) for workas and 5 mSv for
* 8888tal OPudados, wie s's===== lane mat no onePweg even ashissgplamisensJosegas Amdsrasos erggest-

ad emesisw sosid be cheepd m eBoed '; ~^ d unase move than 15 (100 rem) over a professional

""* * "N8*
8 #P W hamid es pesem W Dose limits'ssemitem ICRF-26, the recommendanons

issued in 1977 by de lhornanoaaf commission, which are*** C'88"'Y I' d ""'''0""'
amtet h dungulmed W l.But he head M the basis of agost andoent reguladoes at present. including

menise mid as sulismos at a day-leeg energy omfor- in France and the U.% Bn ICRP-60, published in 1990, the

ease.'."k's einer dass win come e day when Swedah mdus- comnunion recomsmeaded lowering exposure limits to 100

uM asy, build mon sociar poww." ABB mSv over 5 years forwortats and to i mSv per year for the

owns bosh BWR vender ABB Aaon and PWR vender " public. Some countries %ve put'these limits into law-
Switzerland.51 ' "'r- == U.K. is applying them infor.Engineenas. -

"Itsprammadves of Swedish 8===== and indussry have maDy pen &ng edradoptial by the European Union (EU).

moussed a higidy visitie, wen-orchaserased and -financed Background radheios averages 2.5 mSv/ year. but gener.

campaign seensure that moes of the country's 12 reactors Contiwd(onPdge9.w .. -
.

*. Continued on page 8 =

JACKSON WON'T LET DRESDEN OPERATE
INDEFINITELY ON PROBLEM PLANT LIST

FRENCH ACADEMY REJECTS 1900 ICRP
NORMS AS NOT SASED 'N SCIENCE NRC h SMriey Jacksu ande it clear to Com-

monwealth Edison,s (Comed) top brass last week that she
ne Preach Arwi=wy of Sciences has renformed its won't let the troubled Dresden nuclear plant operate indefi-

opinion that the latest :=vun=cadadams of the International nitely on the agency's problem plant list.
Conumssion on Ra&ological Prosecnon (ICRP) are not Jackson stopped short of saying the comnussion would
sufficiendy grounded in science tojustify lowering expo- order the dual-unit BWR station closed, but during a brief-
sure limits for either nuclear industry workers or the general ing November 16. she put Comed on notice that the plant
public. must show tangible progress soon.

In a report in progress since Seper nber 1994 and ex- Calling the operanag performance of Dresden "intolera-
pected to be released today (Nevember 23), the Academy * ble." Jackson wamed Comed CEO James O'Connor and
lays out a wealth of sesentific diin, published since the Michael Wallace, senior vice president and chief nuclear
ICRP's most recent Pannemendann=a in 1990. which it operating officer. that their focus ''has to be operating" the
claims de de ICRP's assumphon of a linear, plant well. "not on managing the regulators."
no-threshold dose and effect is simplistic Dresden has been on the NRC problem plant list for six

| at best and i hary cases. Among other explana- of the last nine years, is on the list now. and is expected to
' tions, the the ICRP has overestimated the be there again when NRC issues a new list early next year.

extrapolation between health effects at high doses and dose Commissioner Kenneth Rogers noted that in the nearly
-| rates and those at low doses and dose rates. eight years he has served on the commissin. Comed has
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seafEnre as extrapo.e 0 ' ' O i'l L egN$ demos and does rues)
k,ppeen'Mhquipon kro. inemissasene 4 Smear autrepoiados asso-sur ugsangand's hasher I- ceased wie adbar tissag'aie ==a==ar4===h been Einar 16 piemmed/nat's a com. wrien. However, hoy summeren'vesi les does seducnos

plessly differsea " he said,"and en factor adopend by to F2P-endadag es dose sSect rois.
reactor would tive." tion pre &ceed by high doses by sufy a faceard two at low

4riene Saise, Stockholm dosse-end quesuas he "legiemacy" d te ICRP's linear
and lianer quadratic so-ahwehold models for predicang

ACADEMY STUDY - E''"P888 I effects at low doses, which they say are "not jusufied by
available desa"is eisher basic scaence or epideauology. I

ally varies between 1.5 and 6 mSv and reaches 15 mSv/ year The yeep aise Ande evidence for the suome==ce of a
in some places; me& cal irradianos averages I anSv/ year.

doeshold for.w- 5 % offects froma chroeuc irradianonhe French Academy reachart he same conclusion in itst
by alpha panicles, nomag that no effects have been found

last report on the subject, in 1989. De new report says that
among miners and other cohorts audied, despue doses

research results since then tend to support the position that eaceeding i Sv. They aanbute this no either the absence of
there is a Pats *= rive difference between the effects at high an effect at low doses and does cases, or the fact that the
doses and done races, a:id those at low doses and dose rates, latency pened for developmerM eher cancers exceeds the
and that the ICRP's choice of a multipliessive risk factor liteansesogthe subgects.
and a linear quadratic model to exempaines from the high

For this and redated reasons nimendant in the report, the
1

doses of Hn= hema and Nagasaki to fhrWwer exposures is working gresy's moponty concluded: "there is no scientific" disputable."
fact that argues in favor of lowering (the limit) to I mSv/

The working group underhaas that secest come4anons year for the pubisc udresse," and "lhere is no scientific
of molecular biology support the hypotheems ther cancer-

fact, i=ni==g-a m and recent, that argues in favor oC)ower-
causing mechmanam= of cell damage dinar merheey de.

ing the standanis is fases in 1%ance for workers " Dey say
pending on dose and dose rate, due to the way DNA lesions

werbers abound undergo checkeys every 10 years as make
are repened in the two situanons, ad adde that roosat epi- sure they do setrisk __ ' ; a hienme dose higher

idr,miotopeal desa "are in complete tunnony with this con- than LSv. ' ' 4 t |elusion." g
4 Cancers Don't Arise As Predicted

ne espost som however, thus "a small minonry" of the
The academicians cite numerous T ' VM stud- working group's sneenbers, while they agree with the con-

ies that they believe support criticism of the ICRP's ap- clusion that thsICRP's meer psoposals are " difficult to
|proach to estimating radsacon risk at low doses and dose justify conseder sevenbeless that k is act desirable fbr
|rates. For example, the study of nuclear industry worksrs France to dessocians inesti from the poemas of other coun-

published last year by the Internanonal Associanos for
tries." Die small scenerity also psefers that workars be

Cancer Research (NW,27 Oct. W,1) failed to show any of limited to a five year does of 100 seSv.
the 21 excess solid cancers that were predacted by the Un- For these two :===aan the report says, "certain members

.

scear (U.N. Scientific Commisse on thelinects of Atoaue of this spinority consider it psefershie to accept, in the name |Radiation) model used by ICRP. abbengh the number of
of conessmensen, all the dose limits proposed by the

leukemias in the nuclear workers cohort, among subjects ICRP .while reserving the possibility of a potential up-
who received over 400 mSv, was *eenspauble" with lCRP- wards revision of the standards relative to the public" de-
60 estimates, the report noems.

pending on the progress of knowledge in radiology and
The academ

~

that the dose-effect relation is radiopathology. Other memhars of the "small minonry." the
different for le aban for other cancers. But they cite repost adds, " propose to take into account only the ICRP's
other epidemiol ovadence that has shown no excess proposals relative to workers, and consequently support the
leukemias in areas with high background radiation. For majonty's recoinmendations"concerning exposure of the
instance, a study in an area of China, where the ICRP model public.
predicted an excess of 20% because of high background De ICRP-90 recommendations, which have already
radiation. found 30% fewer leukemras than expected in the been adopted in new Basic Safety Standards by the IAEA
areas where the lifetime dose was highest. Another recent and other international organizations-after iniual French
study of non-smoking women has shown no influence of resistance-are under scrutiny by the EU. charged with
radon concentration in houses on the incidence oflung harmonizing radiation standards across the Union's I $

4 cancer. member states. If the lower norms become EU law. France
The group acknowledged that the studies are not yet is in prmeiple obliged to incorporate them into national

powerful enough to exclude health effects at single doses regulanons, unless the EU guidelines are 50 formulateJ e
J below 200 mSv (X-rays and gamma irradiation) or chronic to leave the door open to vanants.

irradiation of 400 mSv. although no cancer or leukemia Normally, an opinion by the Academy, the highest o
effects have been observed at these levels. "It is thus, in the enufic authonty in the country, would weigh head -

NUCI.EONICS WEEK - Nevamber 23,1995 /N '

e. ~ -.- .~
. _ _ _ _

_ ___



_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . __ _ _ _ _ . _ ___

~ ~
;

' 1

Hah 6 F50N S' HUTTING b
5

i :
WASTE PACRJTY \N (Ia 8EPuimbs muihrits &w.M ,

Tweredthelink be.twm= iarv=ms, who ai= = =M,.3,ra6 or Gamany s
: andamaiansedes undp/garWste. .y
i uma.-rsn,s. as a ,o,si.
! ble sign of how fu in masang the change oly low- and mediian-level radeissal GJ#1bG.W) myosi-

g |,
| of standards proposed OfW 3 Aug.,3). my, and the state government of SeweAahnit, which has l! Howner,in a wortdag group's report v wed to oppose waste dumping as long as there is alegal '

for publication, the French Academy's report oosaminee avenue t do so.'

: noted that such a " delicate quashon" as the e5ece oflow The Supenor Adnumstrative Court of Magdeburg No- 1

| doses "cannot receive a scientific and rigorouslyjustified vember 16 ruled that the German Atomic Act does not give
j response alone." nus, the comunames said, "the Acadssny Sax ey-Anhah the right to suspend or nullify the Morsle- |

leaves it up to the (governma=*) anskarmes to Ude" what ben facility operating permit. Chief Judge Burkhard Gunlau:

} approach no take to the issue of changnag ammonladeadon wr se ding such a he is solely within federaljurisdic.
,

|

safety standards, "no doubt on the basis of consideranons ' ' " 'd

!
which the Acadamy,(as a scieamfic body), does not han ao Gramrms opponents dMarsiden had clauned that, |

take inao accoum." under the monuc act, Saxcoy Anhalt, which is responsible |
4

| radaad the radiological protection commusty ofun f r maclear regulanos for the repossory, could order the site '

} argues that given the uncertainties that pers st in interpset. cl and om grounds that its operating bconse, granted by thei

{ ing data on radiation health efects sad %elack of powerful nne Republic A), was am vahd.
;

epidenwological data on low doses, me oudy proper course N 8'"ll "'iMet asalmet Sameny Anhalt's case last
| of acnon is prudence, to make sure the amoet sensitive unem- week fouowed the argument of the Federal Mimstry of
| bers of the public, especiaDy childsen, are preescond. Envuosament A Nuclear Safety (BMU), which aiace 1992
i has disputedisservenors' cleans that the state could invali-

No Problent For Isthastry
dam the Moraneben pennis. m cama said, shoidd im

j De French nuclear industry has said it generauy has no nors choons to conneus their Wihey must bring a nog
: problem mecang the ICRP 60 dose limits, although a very lawsuit agatast BMU winch,niace 1991, is the sepasseory,

small number of individuals might be affected. Problems operams,.,

| could be encountered with oranium miames, people around Saxosy-Anheit is govermsd by a conhnon of Social
mill tailings, and some workers in the fool cycle ladnetry. Dw- (SPD), fannaDy cpposed to onclear energy, and

-

-

; An effort is under way, under the aegis of the Manastry of envuoama=*ahar Groses. las smelaar regnianor, Heidrun )Health, to establish a more tenhsuc way of e=le=larmg dos. Headecke (Green), ordered a parasi hah to operanos at
;

, es due to artificial radiation, for example by adopting the Morsleben eerNar this year. But operance msnmed weeks
! "entical group" approach used in the U.K. later when BMU, Germany's fedmal ancieur regulatory
{ However, some influential French scientists have authority, ordered Hadach to rescand her clomag order.
j warned against adopting any approach that is not scientifi. Saxony-Anhalt then vowed to connaue,oppostag operance

cally well-grounded, because it will be pahte=11y impossi. of Marsleben until legal avenues to shot the facihty were4

| ble to revise the standards upwards eves if fueuse scientific exhausted.
i evidence proves the ICRP was wrong. Mo'sleben, formerly a salt mine, was aaaaad by theu

The Academy of Science's worhangyeap oudew doses GDR in the early 1980s to take 11W/MLW from resserch
was composed of 23 members and waschemed by Francois institunces and from PWRs then opermang as Rheinsberg
Gros, permanent secretary of the Acadsumy af A===ca= and Greifswand. h holds abom 20,000 aneanc tons of LLW/

The editonal commmes anoiaded Academy muunbers MLW, and is planned for disposal cf weses from operating
Raymond Castaing, a physicist from the Univer. West German reactors as well as scrap from the East Ger-
sity of Paris-Sud, Ra of the Institut Cune, man PWRs, all now shut and undergoms d=====%ning.
and Maunce Tubiana ohine Beclere medical cen. After this dacade, BMU plans to seek a new bcense to con-
ter, a le6endary figure chPrench nuclear medicine com. tinue to put LLW/MLW into the facility.
mumty. Heidecke hamad her objecticas to Moraleben opera-

The report is scheduled to be made public today at a tion in part upon what she termed unresolved radiation
heanng called by Claude Birraux (Centnst-Hause Savoie), health questions surrounding the current practice, licensed
specialist on nuclear regulatory affairs for the Parliamentary by the GDR, of dumping liquid 11W into underground pits.
Office for Evaluauon of Science & Technology Options. Liquid waste dumping is not planned for a second 11W/
Tubiana and two other members of the working group's MLW disposal facility, the former Konrad iron mine in
editonal comrmttee will explain how they reached their West German terntory, which is still being licensed. Ac-
'onclusions. It promises to be a lively session: Birraux also cording to BMU, there are no grounds for raising health
ivited Roger Clarke, chairman of the U.K.'s National physics issuciat Morsleben, but intervenors charge that the -

Radiological Protecuon Board and of the ICRP, to outline dumping ofliquid waste would never be allowed in a West d
the ICRP's reasomng in ICPR-60.-Ann MacLacMan, Pans German facility.
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