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STATISTICAL SIGNIFICANCE TESTING AND THE BLACK REFORT ON SELLAFIELD -
e an T D O oRLLAFTRELD

History

, .
On 18t November 1983 YIV broadeast a programme called “Windeoale =_the
Nuclgar Laundgx in which they examined the 1ncidende of redietion—related
dlgeases and abnormelities in the ares surrounding the Britigh Hdcl&er P
Fuels Ltd(BNFL'plant at Sellafisld (for merly Windehale) in-Otwbria, ' Tha'''v
‘_progremme showed much material that must have. besn, deeply. up;rying to, .. .
anyone, and especially to parents of young children, living 1n the
neighbourhcod of the plant: In perticular it claimed that: there was an
-incidence of childhood leukaemis cases of the order of 10 times that whibh
would be expected purely by chance: in W'discussion eﬂteruuxde, one ‘of the
discussants, dessribed as a 'mediaal etatietician' claimed ‘this ' -
represented a 1 1n 10,000 chencs.

On the other hand, in an article published in the Lencet,\Graft &and.his.
co—workere (1) tended to dismiss such eoncern, olaiming thet it wasg of

M“little velue to consider the incidence retee for small areas.

The government, naturally disburbed B} fhe:ellegéiione in the‘ﬁrogramme,

- - reacted quickly by setting up an Independent. Advisory Group under the

_ Ghairmanahip of Profesgor Sir Dougles Bleuk which oollgoted data, held

deldberations, Teported and pibLished ‘by Tuly 19844 Tlteir Teport (@),
perhape prediotebly, took a middle pwth hetween the exhrame pnemtiona of

- IV end that of . Craft and co-workers, offering qualified reaeeurance'. -
ﬂGontroverey hee continued gince, perticularly in the Lgng__ and New J

Seientist (3) Thie article is an attempt to aeeeee;in a raletively

S ——

rnonpatatietioal way, some of the etetistical tasues. uhieh heve arieen.
.é*.r._

The Repord, which I shall refer to ae -the Bladk»Repont mey be divided

vary roughly 1nto a radiobiological eecti_ ﬁﬁ;dh @pte to trace and

quantify the effeots and the poeeible cauaei pethuey w;ereby radietion_

' from the BNFL plant could affect the heelth of the eurrounding

populetione, and an epidemiological section. which endeevoure 4o make an

aasessment of whether in faot there is a significant excese of ocxses of
childhood leukaemia in the.ares. . :

The first of these sections of little value since 1t comes to the
conelusion that the excess of cases 1z some 40 times that whioch would be
prédicted by their model and this can be.safely ignored. .Commen sense
should have told them that this represents gaps in their model, and is
thus an even more dahning indictment of the effects of the-plant.: Taken to
extreme, the argument of the first section would imply that had- we Found
ten times as mar leukaemia deaths, we could have been quite confident that
the plant was =afe.

Statistical issuss discussed by the Black Report

The epidemioclogical section on the other hand is much better thought out
and elearly explains some of the-difficulties in interpreting auch data,
Apparent epidemics can in some instances be artefacts of data collsction
or‘preeentation. Rare events have to ocour sometime and somewhers; people
are more likely to be aware of and thus diagnose dissases which ate in the
newsy 1t is a naturel human quality to stretch a wreglonal :or temporal
boundary te include a case ocourring in the next vlllage,; or the year
kefore the time period which it was planned to investigats. The Hsport
explains these potential complications ¢leerly in layman's terms. What
its suthore fail to do, (and this 1& a serious onission), is to diseuas
satisfectorily the statistical. basis for. the applisstion of significance
testing to such a question. :

The Datsa

The Black Report liets .

1 32 cdpes of leukaenia end other forms of cancer known to us by 1et June
1984 in the under 25 year old population of Millom Rural Distriet based on
Information from YIV, death certificate data and the preliminary findings
from an intensive review of hospital records being carried out for us by
the West Cumbria Health Authorities'. {(4)
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These are displayed in Tables.2.1 - 2.4 of the Report. It is not always
clear how thess are related to the analyses, and indeed the anslyses have
been eriticised as excluding some cases, (5) so 1t will be useful to
examine how some of the numbers arcse. I concentrate on two an;iysss
which appear to have been particularly influentiel, those of Craft .and -
Openshaw, and Gardner and Winter.-

Craft and Openshaw (6),1nvestigated the incidence of 'all cancers, and in-
a-separate. analysis all lymphoid malignansies (7} in the Northern
Children's Csncer Registry Ares (8) for children sged O - 14 in the
perio& 1968-82. Incidence in Seascale was compared with that :in the other
765 électoral wards in the area. The top ten are shown in Tables 2.18
(all cancers) and Table 2:19 (lymphoid malignancies).-. The yéar-1968:seema
to have been chosen as the start as it was the date of the start of the
Northern Ghildren'p Cancer Registry. and 1982 as.the end as this was the
lest year for which oomplete data.was -available ($) Table 2.19 shows
thgtuthe incldence; of lymphiold walignancies was 4. ‘The breakdown of the
Bléﬁk_qaﬁes ggemns to be ms follows; of the 32 of childhood caricer cases | -
listed. by Blaék, 14 were classified.as leukaenisa and of thesé:7 were.:
classified as being_rgsideﬂt:iﬁ‘Seaacale-at the .time of disgnosis. Of -
these grwerafdiagﬂbsed:before 1968 and one.wes sged 20 at disgnosls, .~
leavigg-éa"Iha'aépe & cgaea;fdxmed~'a11~cancers!-Jncidance,‘ons-furthér
cage being excluded sincs it was dlagnosed after the fiftsenﬁh:hirthdayaﬁ

Gazdﬂér gnd-ﬂintei'examinad for ailwagss, and-for 0.~ 24; degth.from all
cauaea,frbm all cancers (including leukaemia) and from.leuksemia (mot -~
ineluding lymphomas), in Ennerdsle RD (coﬁtaining the Sellafield site) and
Millom RD (containing Seascale village) for the periods 1957-67 and
1968-78 and compared these with other areas in Great Britain. The data

that they use was obtained from OPCS for 1959-79 for the Atlas of Cancer
Mortality.{1°) The 1968-78 period corresponds with the date of tha

Tesulta shown in thet publicatien.

- % -

Apparently the 32 Black cases were classified thua; 17 were excluded
because they dled outside the study period, or were still alive and two
because information was not avallable on date or plasce of death.

This left 13 cases of which one was leukaemla and 2 were other aancers in

1195967, and 6 were leuksemia and 4 were other cansers in 1968-78.

Two observations can bo made hers. Firstly the cases actually ineluded in
the analyeis are very many fewer than those originally submitted to the
committee. On the dlsputed essumption that -the data iz coxrest this is
simply because careful analysls necessitates restricting the time pericd
and area 1o allow comparability with other areas.

Secondly the finding that the data collected by the Children's
Reglstry or by OPCS in the standard way can be reconciled with that
collected from all posaible sourdes for the Black commititde 1g snoouraging
for the validity of the comparable data for areas other than Seasosle.

Confining attention to the ares around Sellafield, the Report described
the incidehce of all cdancers, and, within these, leukasuis, and the
incidende for all ages and for the O = 24 age group from Millom, the Rural
District contalning Seascale for 1959-67 and 1968-78 {(Gardner and Winter)
and for the 0-15 age for Seascale, the five coastal distrlicts and the rest
of Millom RD (Craft and Openshaw). Their results are summarised as
suggesting;

(a) 'an approximately four-fold {higher) rate of leukaemis mortality in
the under 25 yesr old population in Millom Rural District during
196878 or two-fold during 1959-78 (Gardner and Winter, 1984) - and an
approximately ten—fold higher. rate of leuksemia ineidence in the under
10 year old population of Sesscale' (Para. 2.33) and that
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(b) 'for the years studied Seascale ranked sixth in incidence rates for
all childhood cancers and had the thirm highest rate of childhood
"lywphoid malignancies" among the 765 electeral waerds, {in the
Northern Childrens Cancer Registry Area)' (Para. 2.37). ;he apparent
effects seenm to be concentrated among chlldren aa the 'all age'
effects are not statistically significant for these aress,

No unugual effects were noted for Ennerdals, the RD actually containing
Sellafield and the area to the North and East of it.

The results are difficult to interpret because of the small number of
cages? for example there are only four childhood leukaemlas in 1968-82 in
Seascale.

Urquhart and Cutler (11) allege that some of these exclusions wers

unjustifiable and that the Black resulte are thus underestimated, aud
unnecessarily reassuring. They claim that of the 17 cases on the
Windscale coast submitted by Yorkshire TV to the Black Inquiry, 7 were
wrongly omitted from the caleulation of cancer rates, including 2 cases of
leukaenia in Semscals. The allegations were discussed by Craft and
Openshaw and Gardmer \12). Of the seven 'disappesring' cases fuller
explanations show that one 1s straightforward, but the others raise some
intereating questions. .

{a) One case was in fact inecluded in the analyses.

{b) Two cases (of leuksemis in Seascale) were diagnosed in 1983 and 1984,
respectively. Since the Committee did not have at 1ts disposal
comparable figures for the other arsas, 1t would have been contrary to
usuel statistical practice tc include them as this would have meant
inflating the numbers of cases in Beascale

without comparshle ireatment of the other areas. Twe cases of leukaemia

in two years in an area with only about 400 children is & serious

incidence, and should not be simply dismissed on these grounds without
congiderable thought. I shall return to this question in a later section.

- & -

{c) One case was wrongly coded in the Graft & Openshaw study ae outside
Cumbria (correct coding would not have
situated it in Seascale but in Bootle, on the Cumbrian.Coast). Given
the urgeney with which the analyses were required, and.the consequent
difficulty in carrying out thorough checking, this error was
unfortunate but understandable. ’

(d) Two cases were recorded in the Cancer Registry as having been
diagnosed after their fifteenth birthday, contrary,to the YTV
evidence. Careful checking of. this anomaly is required: .either source
could be in error.

(e) One case was diagnosed as erythroleukaemisa rather than leukaemia,
Cutler argued that it should be classified as.lepkaswia. Gerfner
(13)explains that this case was omitted from his analysis since at
the time of the diagnosis, erythroleukzemia was not classified as
leukaenia on death certificates, and the rates for comparison areas
would exclude leukaenmia.

Thus with the exception, of course, of. (e¢), the exclusiong are
justiable on the grounds of common epldemiological practice.

Agsessment of the controversy

In another context (Reading Between the Numbers - Radleal Statisties
Education Group 1982) I was a member-of a team which attempted to draw wp
a checklist of some guidelines for assessing education research. It is of
some interest to apply them to. the Black Report as it is equally
controverslal and affects the lives and livellhoods of a large number of

people.

We listed eight tstatistical responsibility! criteria which would be used
to help assess whether an education study merits attention. These are:-



1.
2.
3.
be
5.
6.

T

8.
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construct velidity

statistical oonclusion validity
internal validity and 'third variablea'
external validity

level of analysis :
explanations of statisticsl techniques appropriate for the
intended audience

discrepancies in the care given to interpretation in different

‘parts of the report

fabrication of results and déception in preséntation

Meso, to emphasise the fact that research is a social product with social
impacts we added a further set of five questions which fooms on the

formative stages of the research and the ways in which it is put to use in

the soclety. Theae are:-

1.
2.

<@

3.
be

5.

Who commissioned and sponsored the ressarch?

How was the research problem conceptualised and how well did the
conceptuallisation and the measures used in the study fit
together?

" How was the resesrch presented and received?

How wes the research used?
Are thers alternative uses of the researoh?

I concentrate on the statistical parts of the Report. The comments are
only my own opinions: reader may disagree.

1) Construct Validity. Are the measuresa or indieatora chosen to
repreaent the underlying concepts of the research appwopriate? The
study ained at; i :

‘s,

establishing the incidence of cancer in the area adjacent to
Sellafield, and comparing it with the incidence of oanser in
other sreas in the United Kingdom and in Cumbriaj

2}

b. consldering the available datse on radiation expoaure in the ares

' adjacent to Sellafiald and the evidence relating to radiation’
exposure to cancer, thus assessing the likelihood that any
rediation exposure aoxld have caused any increased incidence of
cancer ‘detected in the area;

C. aséeasing other poasible significant factors!. (Black, Para.
16) '

The definition of cancer wasz-a standard grouping of the IGD
{International Classification of Diseases). As discussed earlier,
there was a. query about whether one further case should have been
classified a8 leuksemia but insofer as there was any doubt, omlsslon
was justified on the important grounds of comparability with other

‘areas, since the comparison with other aress was a main feature of the

study.

In the statistical section bf the Réport,; the measure of exposure has
offectively been. taken-ss number of children in the aresa. A more
sophisticated analysis would have involved the consideration of
'child-years' of exposure. Similarly deathsdue te Sellafield
pellution were taken as deaths in the area, whereoas one ought to take
into sodount any cases. of children who left the ares and subsequantly
contracted the disease {0 died of it, depending on the oteome -
messurs). The writers of the Report dre ‘of course awsre of '
weaknesses. (See Récommendstions, page 93).

Statistical conclusion v&lidity

The validity of the Btatistical ‘eonclusiona can be challenged on two

‘grounda

(a) the ranking of the results

{b} the groundsfor the type of significance test used.
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(a) Ranking of the results

Urquhart & Cutler (14) have queried the method of ranking of eiectoral
wards in which the top ten were shown in Table 2. 19 of the Report, arguing
that the ranking should have been in order of Poisson probability (i.e.
significance), rather than in order of incidence rate as actuslly
reported. This would have the affect of ranking Seascale as first rather
than as third as in the Black Report. Their confusion iz understandable,
given that Graft and co-workers elsswhers. reported the top. ten of some
results ordered by Polsson probabilities (15) Hovever, :

the fundamental quantity of incldence is the rats, and the eignificance,
which 1s g blend of observed magnitude of effect and. slze of group on
which it wag observed, is more an indication of how much reliance nay bs
placed upon its magnitude. A4 more serious question relating to
slgnificance testing is the underlying philoeophy of the type of test
chosen. To diacuss this 1t 1s necessary to review the progedures
available when a number of ‘bossible quantities are te be. tested.

3

(b) & priori snd a pogteriori codggrieone

Statistical eignificance teeting seta up-a null hypotheaia of no reaj
sffsct and then investigates how often an epparent effect could arise
solely as s result of sampling fluotuations. -If this 1s less than some
pre~dstermined level, normally 1 in 20, 1-4n 100 or 1 .in 10Q0, then . the
effect ia deemed to be unlikely under the null hypothesis and thus the
null’ hypothesis itself is henoce deemed unlikely. .Obviously if one carried
out enough repetitions of comparable comparisons, sooner or later one
would pags the magle significance level. .Thug when Crafi and Openshaw in
the Black Report looked at 765 communities 1t was not surprising that at

least one of them had atatietically significant results at the 1 in 1000
(P <,001) level.

i |
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When one browses through a number of elements and ﬁicke'oﬁt‘tﬁe lergest
one(s) it is necessary, to avoid cheating, to use the relatively weak a
pogteriori methods when one hae no prior reaaons to believellhat one ‘
pertieuler element will be, differeni from the others. In thie eituation
orle would teet the possibility that/largeet of 765 comnunitiea wag greater
than the obeerved level. On the other hand, where one decidea on’ the
comparieons to be made before 1ooking at the data, the inveetigator is
entitled to use the much atronger method of a grior comparieone.

To gain an impreaeion of ‘the difference in the powor between e”priori and
a posteriori oomperisone it is sufficient to note that if the Sellafield
result il considered as [ priorl comparison it hai indesd a probability of
only 1 in 10,000 while on a poateriori compariaon/has a probability of

' nearer 1 in 10, not even statietically eignificant at the etenderd .05

level. Whioh approach did the Black Gommittee use? Trying to read their
minds, the claim that Millom Rural Dietrict'e 1eukaemia rate wea ‘unusuel
but not unparalled"appeare to auggest that they are thinking in terme of
extreme values, i.e. a poeteriori OOmpariaonB, in effect. However there

is another complieetion.

In the same vay ag one could envieage ogportuniltic broweing through the

, reeults of & number of communitiee to pick out the 1ergeet inoidence, one

could envisage & "hostile obeerver' model where an opponent of (say) BNFL
could compare the incidence of all poaaible diaeasee in all poeeible age
groups between the aree in question and the relt of the ‘population and
pick out the least favourabls to Sellafield. (16) This procedure
obviously bears a cloae relationehip to the poeteriori comparisons above
but can be much more open—ended since there 1s not necassarily any
pre=deternined number of such comparieons, in contrast with the situstion
previously discussed vhere there was a pre-determined nunber of

observationa.



- fl -

Which significance testing philosophy is sppropriate?

At first sight it is not immodiately c¢lear whether to view the guestion as
one of a priorl or a posteriori comparisons. One night argue that the
origingl ITV inveatigation aimed to investigate possible inéreasea in
radiation-related illnesses among the work force st Sellafiéld and that
the enquiry was set up in response to fears ariasing from local
observations of an increase in childheod leukaenia and that thia
rapressnted 'pesking', so an g ﬁosteriori approach would be appropriate.
However this does not hold water. We are not‘in & 'no knowledge'
situation about the effects of nuclear radiation and it is perfectly
legitimate, and indeed necessary, to use a priori approaches. 1f anyone
feels that there ie an element of hindsight in this, they should ask
themselves one queatlon. If'you were agked to predict likely areas for an
excess of radiation rélated illnesses, would you or would you not go for
that around Sellafield, with a record of discharging'quantities of
radioactive materlials roughly one hundred times ag great as all the rest

of Britain's nuclear glanta put together (Black Report Figure 1.1). If it

was going to be anywhere, ‘it would be there, A priori rules ok?

The argument does not end at this point however. The investigation
considered leukaemia (or 1ymphoid malignancies) and all other cancers
.among chlldren, as well as among adults for soms investigations. It would
be sppropriate to take aceount of all thewe bitem at the cherry by halving
(or. -quartering as approprlate) the size of the test from .05 to .025 or
.0125,

The net ressult of éll these suggested changes in approﬁches is that the
incidence of childhood louksemia ig statistically pignificantly greater
around Sellafield that in other parts of Cumbria.

3)

4)

5)

6)

7}
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Internal Validity and third variablés. No alterpative !third
variable' hypothesls seems to have been put forward. The enly
alternative hypothesls which seems to have been put forward is thet
of a 'eluster' alias random fluctuation.

External Validity. On the one hand the external validity of the
gtudy 1s high in that the incidence in the Sellafield area is.
assessed on a comparable basis with the whole of the reat of England
and Wales.

One could reasonably assume that the risk of excess childhood
cancers in the environment of considerably‘cleansr nuclear plants
would be vanishingly low, probably very lew. In ancther way
however, external valldity is low in that the study provides little
quantitive information on‘the link between radiation and increased

risk of cancer.

Ia the analysig performed at the correct level: .There seems no
reason to suggest that 1t is not. This question is more relevant to
education research where resulte can be reported at individual level
or on various aggregates - teascher,.class, school; local authority.

Explenation of statistical techniques appropriate for the intended
audience.. In my opinion the Report does this very well.

Discrepancies. in the care given %o interpretation of different parta
of the Report.. . The detslled stetistical part of the Report tallles
well with the general description of its findings.
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2)

8) Fabrication of the results. There ia no evidence of this, and
indeed, given that the Gardner & Winter data wae collscted, for
another purposs and tellios well with that collected by YTV, it is

one of the atz'ongtha for the Roport that. ons can be oonrident that
: ths aata 1g' trustwbrthy

Social Background

Research, aoeial or medical, does hot ocour in g va.cuun and It ia ‘of
interést fo® speculate further on the Yaals of the five quastions poaod in
"Reddit_lg Betweon the Nunbers o highlight the axtént to which a piece of
research is e soclal product.
1) 'ﬁho*eo’miui‘oned and sponsored the ru.séiarc'h? 7
The study vas ccmn:laeikmaﬁ and aponedred by ti:é"db’v‘ernmm". {DHSS) in
v % Tesponds bo publie ccmeern a.rising nut ofﬁw progrma referred to
ongarlier,  The present Government hae'a stated policy of dweloping
the nuclea.r Industry, though there is no suggestion af any undue
influence on the Committee: indeed the appointment of Sir Douglas
i Black as chhirmn reausur\!d mhy poople, aygelf incliuded; thet there
 dould bs no question of &’ cover-up. "In’feot the Sellafield question
-hiag ranifications oohetllarubly bejmnd Judging ons plant with a
rnther poor resord of énvironmeiital- dischargea. ‘One 6f the’ fiajor
praotica.l diffioulties with t.he peacsful uses of the nuclear energy
is the dlsposal of the radlomctive waste- -prodicts, 8ellafisld wag 8
reprooeuing Plant which not only ea.mad valuable- foruigh ékchange,
but made the whole mmolear energy industry poasiblo by dealing with
the waste products. If it proved that it wds impssaibls te carry
this:out eafely, not only would Sellafisid ftsel? hive to be shut
down, with consequent loss of employntnt in-an Andustrialiy -
depreased area, btut the whole nuclear 1ndustry of the country would
be in jeopardy, especially since Britain has failed in ite attempts
to relax the international ba.n on dumping nuclear waste at gea.

4)

5)

- 'those intersats.
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How was the repsarch problem coniesptusalised and how well did the

conoeptimlisation and the meapures used fit togéther?

K

Perhaps uindful of the ‘corisetiences of a decisfon ‘thdt $éllafield

. represented s serious:hesalthirisk, (or perhapsjust out &f habit)
. the Report opted for the ‘Atandard Null Hypsthedls wodel. 'This weans

that they had to be 95 per cent sure that ‘SeTlaf¥éld s ‘& health
risk before they reported it as such. In effect thils means that the
survival of the nuclear industry 1z much more important ‘thén that of
those living near a nuclear plant. Different values of the ‘
algmificance level would have providéd’ & different balaride between

0 el -

-Edw was the research présented in itd printed form and how wes 1t

received?

“Ihe Report itself wis darsfully predentsd sccenting the qualified
nEtire of the reassuranse 1t offersd and sn emphasis on ‘the

i provisionsl nature of the results &nd o the need for further
“research and monitoring of the situation. The nuclear Llobby,
“perhaps predictably; scted as though the verdiet;  wt bast one of

ok proven' was ‘one of 'not guilty™. The YTV pabtleipants reacted,
an. Gescribed sariier by sharp criticlsh ‘of'the Cotimittee's resulta,
in particular their appareiit axelusion of sols ceaes.

- How was theé research used ahd whet ifiterests were thus served? The

‘results were ugsd by the huclear Lobby, as outlined in (8) above to

* justify their gontention: that the nuslestr ' 'power was indeed safe.

Brititigh’ Nuclear Fusls Edtited did howsver feel: sufficiently exposed
to mount &n advertising’ campaign to publicise & hundred-fold
-reduction in emiselon of nuclear wastes, thus rather fmpaling
-themselves: on Morton's fotk: if it waan't necessary, why were they
doing 1tj if 1t wae why hadn't they done it before?

Are there alternative uses of the research?
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I have argued in this paper that the research paints an altogether
wore peasimistic view.of the safety of nuclear roprocessing plants
than 8ir Douglas's qualified reassurance. It might wel:h have been
used as part of. the grounds for.s decision that nuclear power was
too dangerous, and that the public resourqes enployed therein be
--8hifted to a search for other forms of ensrgy. Or aven to extending
or subsidising cocal mining.

Further Thoughts ., . . | AU 4 : ' : \ |

13 0. later :cases. One resason that the nuelear industry is nob.justified
in representing the resulis of the enquiry as a Justifioetion 1s
that the Black Report reccmmended monitoring of the small area

. statisties. around major nuclear instellations. Some _-peopl:‘):ﬁisagree
‘with my o
contentlon that the stronger a priori methods of significance are
+ UeTs, appropriate. than .a- posteriorl methods used by the.Committee for
the data up to 1982.. However further cages. will’ change:the
‘Picture. Pub somewhat solloquially. we can say that the. distinection
is a quaation of 'pointing the’ finger! beforehand. . While. the Black
Report g;guad, that it was. unable because: of. insufficient, evidence,
to say that there, weg 4n excess.at the plant, 1t left; the. finger
well end truly pointing st the :args around Sellafield, (éy whatever
it's called this week), "There ¢an be no Justification for not neing
a priorl assessment for any subsequent ineildence. In this
aonnection, the further two cases of. leukaemis which ocourred in
.. 9ellafield are of particular Amportance.: Two cmses in: twe: years
(1983-4) are a very much more extreme incidense: theth 4! pages in
fifteen years (1968-82), and the ghance of. theiz being: ﬁ.u'el solely to
some- k:l.nd of non-gystematio efrsct ls. van:l.shing qmall
- 2) Fine.lly it il worth emphasising the: impmtmt mle of the routine
eollsction gnd publication. and q.va,;l.lg._b;l.l;iii_}}r of statistical
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information in putting issues into proportion. We have resched a:
situation in whith rightly or wrongly, sany pecpls siirply 6 wet acoept
officlal reassurmnces on the safety of ‘the ‘nuclssr. Indusbiwily dpologiets
are viewed in some quarters at best maive and complagent wad %t worse as
downright disingenuous. BSome evidence for the Former point of view, I
fear, emerges from the radlobiclegicel sedtion ofthdReport Thselfy -

Loadt L

In thia situstion the spidemiologlol inf: #ouwe s an
indiapensable ray of light., It is concelvable thet officially -
published figures on radicactive dlscharges cbuld gontadn quite
serious underestimates. It is alac quite 1ikely %kt official
safety levels for rediation dosage ars much 4o high Andvwill have
to be revised drastically downwerds., Similar deubth do not affect
disintersstedly - compilsd epldeiiiological inforimtivhi The
concernsd outsider is thus able!to Form his or hér ¥ _&finion on
the besis of trustworthy evidence,’ "At the risk #f #dundihg like a
commercial for the Central Statistlssl Office, this'ds. !ﬁmathing
that ig indispensable in a dewborady. B
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