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MEMORANDUM FOR: Jacob Kastner, Chief
Environmental Standards Branch, SD

“ROM: Michael Parsont
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SUBJECT: TRANSMITTAL OF STAFF COMMITTEE EVALUATION OF THE

FINAL REPORT #13 SUBMITTED BY THOMAS F. MANCUSO, M.D.

The staff committee (M. Parsont, ESB, S. Yaniv, SAFER, and D. Rubinstein, EDO)
has completed its evaluation of the above subject document. A copy of this
evaluation is attached.

Final Report #13 contains the analyses of the Hanford Occupational Mortality
experience as analyzed by DOr. T. Mancuso, A. Stewart, and Mr. G. Kneale.
The analysis is the same as published in the November 1977 issue of

Health Physics. ’,,——~)
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THE STAFF COMMITT=E= SYALCATION QF THE FINAL REPCRT 413 SUBMITTED 3Y
]

THOMAS F. MANCUSQ, M

Imereduction

O Jctober 73, 7975, Ors. Thomas “anc:xsc, Alica Stewart and Mr. Gecrge
{neala oresentad i paper 'Her-ar‘or called the "<ara::ga Sgrings :aper"‘ at

1 Health Physics ;u:'atj Symgesium inm Sarataga ar‘wgs, ew forx.- The
au:nors surzortad semonstTmata 2 cauysal ang tumerical *-Ia"cnsn' setween
Tow Tavel ran*a'mn ind the morzality from cancar in former amplcyees o
the Hanford Laberatories of Richlang, «asningss

The authars regorsad in ioparent isscciiticn setween <he sreporticm of
specific cancar mr‘ﬂt".es and the amount J“ scsupaticnal madiation axso-
sure recaived. The authors claimeg zhe resulss ‘ncicatad 2 Tuch Tore
arancuncad ridiactiom 2f¥zct tham had seen ...nc':;.'c from crevicus studias
in man ind jatoratsry animals. 1€ valid, the findings of these analysas
wouTd. ina‘cata 3':'.3'-."~.zn: imolicaticns "r Jur assassment 3f radiatic
afface the health and safaty of the sudlic. This apolies 70t oniy 3
‘iRC-~1c.nsec activitias, Sut aiso %3 other ~adiacicn axcesure scurcas such
ds natural dackground r~adiation and megical {-~ays., Therersore, 1 %echnical
commitiee ~as astablished %3 study the "Saritcoga Springs 2iger” 2o sravice
tachnical judgments of i<s analyses anc =2 nc‘.us*l*:ns. "The Sarat3ga 3grings
“iper' was ravizwea “ir :::mpe ance 37 s2¢hnical contant, sresantatisn and
analymical :z:."m' ques, ind the staff zommitize m‘cr‘. d itz #indings in
\ovemper 1375.%

Y, 4 ‘lovwner, 73‘.’,‘ Jr. Mancusa submittad Tinal Reger= #13 =3 I3CAT ane
publisneg in the -'ea"" 3"/<‘c:a Jourtal“® chac sortion of the taxt waich
regrasantag 3 reanaiysis 37 the =anfors ¢ :::a:t:ra‘ ner=al ity axperiznca

or. -\. S..e'nar" 3n" "ﬁ- 3. {neale zernm™m e an3lyssas ~ish 2r, Mancusc
for the Firnal Repcr= ang csauthored tne -ea =h hysics Journal article.
The s=27F commitise was recalled %o avaiuate =ne “inal Reoers. Tnas

avaluaticn is the subjact af this paper.

The original datz used 3y “ancusc 2t 1. were ¢t ivailapla = us, ind
AtTampts 3 J0tain these Jat: were 19T succaessTul. Therefsrw, the avallia-
~iom nad 53 2e 3ased sm che summary t3b7es ancd sragns is 3ivem in Ne
sresantaticn 3y Mancuss at al.

umeratus versisns ing
a'e ag vel’ zs ‘a:=*s

ralavant zinzlysaes,

Since the "Sarataga Springs cager', thers ntave leen M
idcenca n tne same suglacT dy Mancusg, SiawarT and <:.e
3y other iuziors. whiTe ve woulc have “<=c. 3 3
ve were not 2872 I ZerIrm imorenensive ~eviaws i

o i

3 ma@r=inant 1acar<
2.0 28T LI0N
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Committee Findings

The Committee findings*are summarized Selcw:

1. Subject to the caveats indicated in itams 2-3 some of the
author's tabulations were suggestive of tne exisgence of excess
cancer mortality among axposed Hanford employees larger than
could have been predicted by cother publications. $3847,3

2. The authors dealt with potantially confounding factors one
or two at a time ignoring the complex interrelaticnsnipos
among factors. Confounding of cumulative radiation dose with
age, calendar year and time of amployment are particularly
pronounced. In addition, medical radiation, demograpnic
and other factors may have further confounded the analysis.

3. Small sample sizes, especially encountersd in the analysis
for specific cancer types, can e misleading. Particularly
in the comparison ¢f mean cumulative dosas of small samplas,
the averages may be dcminated by the axcsptionally large
doses to a3 faw individuals.

4. The authors' prﬂsen tation of doudbling .oses (ranging from
0.1 rads to infinity, and varying drastically with age) is
bizarre. In order 0 accapt doubliing 1oses as low as 6 rads
one would have %o attribute 2ll "spontaneous" cancers %0
natural background radiation

s. In several instancas the authors' conclusicns cannct >e sup-
ported by 21ither their analysis cr their presentesd data.

6. There are instances 1n which tabuliar matsrial presentsd
allows for multiple interpretaticn of the data.

7. The authors dic not observe an increased Taukemia mertality,
which is the most readily Jbserved radiaticn ‘nduced malignancy.

8. The use of a prospective approach %2 the epidemiological
analysis would nave een superior %0 %he retraspective one
taken by the authors.

A View of the Literature

In the committee review of the "Sariatcga Scrings Paper”, reference was made
to several refutations of the analysis 5y Mancuso 2t al. Since that time
additional analyses have een made soth on the cuclications of Mancuso 2%

- » o
One of us presents addi*icna!l

‘

Se"SCﬁa? ”e'.":e‘n '.1 "‘acﬂnpn e

2



2l., and af she Hanfard 'nr:z.::'/ iata themseives. AlT of these ana./ses
igree T2 scme axTant «ith the zznclusions 1F the 372FF carmee-ae The

- eSS -

jtataments ceicw ire sncre saragnrasas 37 :ne authgrs’ csnelusicns.

Or. Charfes Land of the Naticnal Cincar © astituts analyzed :-?anf‘:m Yoreal ity
Jata wnich was s:rm lar 23 the daca :nax,/.ed: 3y Mancusg 2t 31.? There wers
differencas in the data sasas secause Jr. Mancusa refusag =3 sunpu s athers
additional data wnich he usad. Lane “sund axcassas 3+ multipTe nyeloma

and fancreatic cancar. However, te statad ... the darta suggest that one of
the Twa cancars, Sut not necassaril ¥ soth, nay Je associatad with dose.

The associaticm is not necessar’ ye usa.’ "r ""e sensa that oth Zose and.
e cancer could be causally associazad wish 2 =nirs za*"aole, WT Not with
2ach gther.” In acm.-.on, Land statad that the z3nclusi ns 2y Mancusg 3t
al., about variations in sen ""n‘:/ ta rmadiatiom 2y age it axposure ippear
o e um:ena‘oie al .‘xougﬁ the axistancs :r 3 True radiation-inducsd 2xcess
cannot e rulad Jut without further 2nalvsis. He suggestad that z cshort
analiysis af the Hanfard _x..ev"ﬂnca #Culd 2e 2 Jreat ‘moravement aver tae
Preparticnal mor=ality anaiysis.

Jr. Janial '(‘ei"xan, am agplied statistician at MIT and an NRC csnsultant,
Jer<srmed in 1ceuenden- nalysis 3f zhe “inal regor=.:? 4is srincipgle
Tindings wera that 1) ncne 37 <he conclusicns 3y Mancuso at al., are justi-
Tiag 2y their data analysis, 2) ne 2f¥sr= is naca =2 ssnsider tne affects
af ather :ctenzfa?"/ .ar:.‘ncgen'.'c agents, 3) 2 najort w3 3f the conclusions
Sy Mancusa 2t 3l., are 3ased onm 2ight c2ses oF muTeiale nyeizma, and ~ntT2
thesa cases cesarve investization, im the zsntaxs 37 w2t i3 known 3bous
the emusmo.ug_{ of multipla myeloma, ney are insufizisnt %3 supoers
th efr- 'us'cn. and &) na offors is made %2 2ssass =4 /a".':'::/ of %he
inear mcezs isad or Iz cotain confidence intarvals om the doubiing doses.

Jr. Zarkasy :ancers, #NQ wOr<ag m.’:.".-: Yancuysa on e “ealeh ang Marwalisy

Study, cerTormed am rceaencem. inalysis of he Hantsrd “c"':z 1%y data.

ﬁs inaiysis #1717 ze .um:snea. ir the -ea"" shysics Journal,-- ;‘ancers
cancluded that thers #as no inaicaticn a' ragiacicn caused the se"-mr-

somewnat nigher 'r"ccr'"n 3¥ cancar la2aths among nale Hantare aw--../

is compared <2 males in the jenerzi! :ccgpu!l a:‘.:n 3¢ the state of washin ::.

n add.-.cn, :a.ncars compareg .’.ncev‘:; 3T axscsed -.an..r: amployees

with ntrel groug of :...u- s:sw*gs ind "*t.nc a1 gher ! ngavity in the

enoiayee. .cnu.a“cn He funa 2133 ac axpgesed wmol 3/“23 nava ~.~.;:-.e.

lengevity than nonex..osaf' worears arc nacined ;:n*:r—:h, ingd that nenexscsad

amployees nave ‘ower ongevity than thei™ sidlings ing nassned czntrals.

-'cnver ne did ngt ocx a.t specific cancar types. Sancers a.;u sencluded
that ragfaction shcuid naot te 2iiminatag as having 2layed 1t Tzast 3

contribytory reie i o "‘ncge.ﬂes.;, ind that it is :.auS':Te wat

further cosarvaTicns may indizaza 2 measuralia idversa affacs. He

o
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called atzantiom %2 yncar=ainties n losimetry ind the s0ssibility that

dther carcinoganic igents nay nave ic=ad synergistically with ~adiasiem
3 Jause zancar.

Ir. L. AL Sagam, Zlactiric Tower lesearen ns=s Wi, Juesticned the “inaTl
regort im the ireas aF 2ese Istimates and “ethcdoTogy. = The major “hArusss
oF nis analysis were sasaed n 1) the skawness 3f -he dose 4igerq Sution

fn which the iverage Zosas wers ominataed 2y 2 small sumber af i gh

doses, 2) the Tack of cansideration af ac=ual radiaticn axcosuyres racaived
2y Hanford amployeses aisher srior ar subsequent %3 their Hanfars amploymentz,
3) the lack aof consideratiam 3f ather 2ossitle variasles wnich may nave
influencad the risk 3 cancar and &) s9e ysa 3F 3 arsgertignal mortalisy
appraach. o

Marks ot al., performed 2 cchore, ar scoulaticn 2ase study, af =he “anfara
Mor=ality Jata.-? This included axaminatiom af the health axgerianca 3f
some 29,000 Hanford amployees. They spservad an increase in muitiale
myeloma ind :ancreatic zancars as 4id sotT Land inc Aancysg at al.
dowever, leciuse increases i iiszasas mors commen! J 3sscciatad wich
radiation were noct coserved shey 232 not =ansicer the resylits 23 he
efinitive. [n addizicn, shey “zund 1o arther significant increasa in
mor<ality sver normal axgeczatisons “ar 217 causes, 311 zancer tyces and
remaining sgecific cancar sypes. They concluced shas their inaiyssis
snowed 3 "healthy warkar 3ffact® — =has 2ai ng 2 reducticn im th
standardized mer<alicy rmatic (SMR), wnica s soserved freguently in =h
casa of workars r industriss frae 37 serious |i<a threataning hazards.
Therefore, tne SMRs are Tikely <2 e nigner For cancar than “3r mosc

ther diseasas tecause the Ficiars resgonsiaTz far chis 27F2¢T are Tass
likely =2 ze affzczive “2r nost zancar Cyres tham Far- other causas 37
lgath. This diffarential afF2cT would zand 22 Sias sr=gor=-cnal norealisy
Inaiysas, suCT 1S certarmed 3y Mancuss et al., tward falsaly indicating
AT 3axcess 3

4

¥ cancar.
or. Irwim Oo J. 3rass, Jr., has ingfcated anm increasad a7%2¢T 3F Tow Taverl
fenizing ragiaticon (im the ringe of ioses “rom 130 arads =3 iJ rads, wnich
7@ cails the | rad mnge).-* 3ress cancluded =has 1is ~esul=s 2 2 suptor=ad
3y thosa oF Mancusg 2T al. 3Iress axamined Taukamiaz ‘n axccsag adulss, in
children axposad im ytars ing im ne affsaring of 2arents «nc wera 2:xcased

gither singly or 30t 28 2recancagticm radiation.

-

Retaiat® 2Tsc “sund 10 apcarent ‘ncrease a1 the incidencs 1F Taukemia
among earlty antrants @ <irasaima “ailowing the atamic semt axzlss<an.



Summars af Conclusions
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4@ lelfeve =nat the Final Regere zanngt e csnsiceres is 2 iefini=ive
sTudy Secausa:

(2) There is canfzunding among ~elavant “actsrs.

(8) The retrospective analysis, canfined 3 werkers iying sefore
1973, ignores the distributiom of radiation deses among the
surviving Hanfcrd amployees.

(¢) Much of the 2analysis is guesticnabla, defizient ind amoiguous.

Subject =¥ tne sbove zaveats ~e Find <hat scme sabulatisns and analyses
af the Final Repore ire syggestive af 2 radiaticn 3ffact more srancuncad
tham sreviousTy thougnt.

e
2 painstaking analysis oFf the reifationsnia 3Ff cancar 2 Tow Tevel
ragfation is of ucmosT imcortance. S3Such an 2malysis should ke a
well cantrailed srasgective type stucy on as Targe is faasisie
sample 37 occupaticnally axpcsad varkers.

The commitise repeats the recommendaticm oF 743 srevicus ~200rl® thas
- a
3.'

Thig stugy #1717 e af particular imporzanca 22 VYRC secause itc |
moSt csnducive t3 narmwing the uncartainty im risk astimatas “»om
eéxpesure = Tow Tavel fenizing madiaticn, and %2 sraviding 2 more
salid dasis for standard setiing.
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