Docket No. 50-26)

JUN ¢ 1069 PO

Mrs. Earl R, Alton
4216 40 Avenue South
Minneapolis, Minnesota 55406

Dear Mrs. Alton:

Your letter of April 14, 1969, to the President has been referred to me
for reply. 1 am enclosing eeveral documents that I believe will be of
interest to you.

On Janvary 2, 1969, the White House released a report on the enviroumental
and other public interest problems im siting large electric power plants,
both nuclear-powered and fossil-fueled. The Atomic Evergy Comsission vas
pleased to cooperate with the President's Office of Science and Technology
and other Governwent agencies in the study leading to this report., I am
encloeing & reprint of Chapter 111, "Nuclear Pover Reactor Plant Sitimg;"

the full report, "Comsiderations Affecting Steam Power Plant Site felection,"”
may be obtained from the Superintendent of Documents U, 8. Governe ut
Printing Office, Washingtom, D. C. 20402, for $1.25.

The vaste producte of nuclear reactor fuel have been handled safely and
stored in such a fashion that they pose no present pollutiom probles. A
detailed discussion of radioactive wvaste management and research and
radioactivity in the environment, is contained in the enclosed copy of AEC
testimony presented at 1968 hearings on "Environmental Quality" before the
Subcommittee on Science, Research, and Development of the House Committee
on Science and Astronautics,

You wention in your letter that '"Ve slso know death rates from cancer and
leukewia have increased in aress on Columbia River downstream from the

reactor by 12.9% in a study by Bailar & Young for Public Health Service."
1 am not avare of any such statemeot in a study by Bailar & Young, 1 am

avare, however, of an article published by Public Heslth Reports inm




Mre. Barl B, Alton e 2

April 1966 by John €. Ballar 111 and John L. Young who are with thy National
Cancer lustitute, Public Health Bervice. 1 am enclosing & copy ef that
srtiele, er:itled "Oregon Malignancy Pattern snd Radicisotope Ftorage « A
Reappraisal,” which coneludes that "we evidence vas found that pers wms
living downstream from the Hanford Preserve or salong the Pacific covst of
Oregon have had an excess risk of desth from cancer in genersl or fiom
leukenis in particular."”

1 am aleo encloeing for your information e steff report on the status of
the licensing of the Northern States Power Company's Monticello Nuclear
Generating Plant, and our evaluation of radiological effecte frow ite
operation., With this report 1 am enclosing twe booklets, "Licensing of
Power Reactors' and "Atomic Power Safety."

Sincerely,

{ elened ) Harnld L Prlee

Harold L. Price
Director of Regulation

Enclosures:
1. "Nuclear Power Reactor Plant
Siting"

‘i2, Btatement of Dr., Joseph A. Lieberman
3, "Oregon Malignancy Patterun and
Radioisotope Storage -~ A Reap raisal”
4, Report on Mouticello plant
“Licensing of Power Reactors"
6. "Atouic Power Bafety"
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statement of Dr. Joweph A, Livberman, Atomie Envryy Commission,
before the
Subcomuittee un Science, Hescarch and Development of the House Committee
on Sclence and Astronautice
February 1, 1908

1967 has been an eventful year in the growth of the nuclear power Industry.
The rate at which electric utilities huve ordered nuclear power units has been
cemarkable, even to those who are close to the industry. By the end of 1967,
approximately 50,000 megawatts of nuclear electric power had been flrmly committed,
wilh aboul 2000 megawatts of plant capacity now in operation. This rate of
Rrowli (s even more vremarkable when one considers that 4t was only ten years
ago (Decomber 1957) that the first commercial plant == the Shippingport Atomic f
Power Statien uperated by the Duguesne Light Co. =+« went on the line to supply
60 meyawattys of ciectriedty to the city of Pittsburgh, |

The most signiiicant aspect of this nuclear power growth is that the
safoty and reliability of light water reactors have been established and ' '
nuclear plants now being planned or under construction are being bullt on
the basis of their economics. While economics have played a major role in
this surpe of nuclear power, another advantage of nuclear powar plants is that ,
there has been a growing awareness of their advantage as clean sources of power |
which di not contribute to the current burden of air pollution. In fact,
gome atilities have chosen nuclear power end have indicated that in so doing,
they wished to reduce air poilution.

The managenment of radiocactivé waste effluents from commevclal nuclear
power plants continues to oo carried out on a highly satisfactory basis;
operat lonal records for the past 7«10 years indicate effluent discharges
of lesy than 10 per cent ol anternationally accepled radiation protection
limits., The tollowing material presents suimary information as requested on

speciliic aspecis ol radicactive effluent control.

Future Waste Managoment Problem

With the recent surge oif the nuclear power industry, some people have ! i
exprossed concern that a <erivus environmental pollution problem would result.
from this growth: similacly, others have been concvined that the development
of salv and economical nuclear power mipht be deterred because of the waste
disposal problem. 1o this connection, the munagemont of radivactive wastes

resulting frow Lhe process of spent lucl elenents lrom nuclenr
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electric power plants {s a major consideration, The highly radicactive waste
materials which are separated in this operation must be contained and isolated
from man and his environment for literally hundreds of years, Long-term high
activity waste management requirements are continually being evaluated, in

order to guide the development and planning of the Commission's effluent control
k&D program. This potential future problem was diicussed at length,

during hearings of the Joint Committcoe on Atomic Energy in 1959 when it was
estimated thet, using the then current processing technology, the volume of

high and intermediate level wastes accumulated by 1980 would reach 36 million
Eidi.ONng,.

Since the time of these hearings, extensive improvements in fuels technology
and wuel reprocessing methods bave markedly reduced the volume of higheactivity
reprocessing wastes which are generated per unit of nuclear power procduced.
Also, during this period of nine years, estimates of installed nuclear power
i %0l have visen by a factor of 5.7 <« from 25,000 Mg in 1959 to the present
L2, 000170,000 Ml forecast, However, the estimated accumulated high-activity
waste to be handled by 1980 has dropped by a factor of about 7 «« from 36
mic..oon pallons to approximately 5 million gallons, Bven with the currently
pro e ted nuclear power growth rate, the accumulated waste volumes by the year
2000 are estimited at about 80 million gallons, which is comparable to the
Digh sctivity waste volumes which have been satisfactorily managed by the
Commissien in its operations to date.

These estimates are bused on an assumption that the wastes would be stored
as liquids for long ter@s in underground tanks, tHowever, with the satisfactory
deve Lopment of processes [or conversion of high-level liquid wastes to stable

olads qnow an the engineccing demonstration phase), with subsequoni igps-tcrg
storoce or disposal dn o dry geologic lornetion such as salt (now in the field
testing sty technology tor an alternative waste management system will
become available, With adoption of u conversionsto-solids waste management cone
cept , approximately 1 cubie foot of solid waste would be produced per hundred
Rl lons of Mgbeactivity woste (per 10,000 MWd of tuel exposurc), Preliminary
el e ring and economic evaluations indicote a Jeyear Interim storage of waste
solads would be desdirable bofore final disposaly by the year 2000, the rate of
production of waste solids for final di.posal or long term storage would require
about J.8 acres of salt mine floor space per year, (Additional information on
ralt disposal iv provided under the Scction "Long-term Safety of High-Activity
Ysule Storage".)
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During the post year, various Lask force groups have been invelved {n an
extesave vooperative eafort to update (he 1902 Keport tu the President on
Civilian Nuclear Power, Ircluded in this effort is a study of nuclear power
growth patterns in the U, 5, to the year 2020 in order to determine the sise
and location of fuel reprocescing plants and associated waste management
requitenents.  An upsto-date comprehensive longerange waste management plan
is wise boing developed, taking dnto occount the latest power projections
ang tuel reprocessing plant sige and locations, in order to determine the
sunber and sizge of permanent high-activity wuste storage sites which may be
requireds Bt is planned thet reports of these studies will become available
to dndustry and the public upon their complecion,

I & related question, some concern has been cxpressed on the decoms
missivning of power redccors Jnd the associated disposition of the reactor
site, if this should be requireds Nuclear power plants are currently bnthg
built using a desiyn life basis of forty ycars. 1, for some reason, it {s
decidvd to retire tle plant, procedures for dismantling the plant would be
sub oot to Commission approval and would be required to meet the Commission's

statdardy for protection of the worker and the general public, Decommissioning
alternatives, which require evaluation, include varying degrees of "moth-balling"

the plant, i.e., decontaminating, dismantling and removing the facility (in
whole or In part) and burial in place or at an approved disposal facility.
Procedures for tiwse operations must be submitted to the Commission in accord

with its repulations, te assure that adequate safety neasures will be taken in

the «curse ot dovonmissioning the reactor, and with respect to any sources of
radict o that sy thereatter remain ol Che sites Experience is being gained
in ek = b ling plants, soch s the Hollas Nuclear Power Facflity in Nebraska
and the Larolinas < Vigginia Tube Keactor in South Carolina, which indicates

that power reactor: can bw decommissioned safely,

Tranrportation of hadivdctive Materials

Tiw principel lwzer1s which must be guarded against during the transport
of rualiouctive or lissile meterial are accidental criticality (nuclear chain
reactivi, und velease 'of radicuctive mntrriui or radiation because of
loss oo contadnment or shielding ws a rosult of ilmpact or expesure to

¢ severe Lites Thowe lagards are aveided by specitying the shipping




condltions, carefully controlling the quantity of fissile material which may
be shippe¢ in a single conteiner, and by designing and fabricating the
shipping containers to withstand a series of hypothetical accident eanllctonl;
including severe impact and fire. Each shipment, including container design,
must meet the requirements of various regulatory agencies, including the AEC
and ULlw Department ol Transportation, -

The shipping experience of AEC contractors and licensees has been
excepiionally good. During the transportation of this materisl there has
peen ne death or injury due to the radicactive nature of this material.

A continuing research and development program is being supported by
the AEC to assure that the engineering technology is adequate to satisly
the needs of the cask cesigner. A shipping cask design code is presently
seang coveloped for the use of the industry at the QOak Ridge National
Labaraivry (ORNL) in Tennessee., oiher research is underway to develop a
subntiiute for lead as the primary shlelding material in large shipping casks
because of its relatively low melting point. Future R&D is anticipated in the
area 0! last breedur reactor fuel shipping, as ué integral part of the Commission's

.
Fast Brecder deactor Development program,

Long=Term Satety of High Activity Waste Storape

More than 20 years' experience with the sturage of liquid high-activity
wastes in specially ovsigned underground tanks has shown it to be a safe
practical means of luterim handling, but the long-term usefulness of this
method oy be limited, Assessments have been made which indicate that large
releasos of radiosctivity due to geologic and hydrologic events .re only remotely
possibie in the areas where high-activity wastes are storcd. These studies have
includen an evaluation of the historic record of seismicity and the longer-ranging
weologic vecord, including investigation ol yeologle structure; physical and

hydrologic propertics ot sedinenls and rocks; and analysis of terrains in the

vietnity o) bigh devel waste management operacions, Studics of extremely
gnlikely b oJdoodasie cvonts ame baiag eonl Inued tn o Lurdlwr eifort ro upccﬂy
thedr probability ot occurcence and potential effects on nuclear facilities and

AA50C 1o oo waste mandpement systicdius.
Due o the inherent restrictions of tank storage, such as potential leakage
and the necessity ol liquid wasce transfer for periods of hundreds of years,

the Comnission has supported an extensive rescarch and development program directed
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ot engincering practical systems for conversion of high activity liquid waste
to o solid torm, Concurrently, extensive studies have been carried out to
determine the most suitable geolopic formations for the long term storage of
highly radioactive waste material, BSalt is an advantageous disposal media
because of its unique geeologic characteristics., Salt formations are dry and
impervious to water, They are not associated with vsable ground water svurces
and, thereiore, have no comnection or contact with the blosphere. Pecause of
its plasticity, fractures in salt seal or close rupidly, Deposits of rock salt
underly sone 410,000 squoare miles of the United States :nd represent some of
the few naturally occurring dry environments in the eastern part of the councry
where the most extensive develepment of the nuclear industry is teking place,
Exten,ive laboratery investigations at OKNL and field studies in the Carey Salt
Mine, Lyons, Kansa:, are providing ticld data and design information required
Lor the engineering W vign of @ long term dispesal facility for high activity
waste solids,

A field experiment called Project Salt Vault, has been carried out in
which Enpeineering Test Reactor fuel ¢lements of higherudiocactivity were used to
sifbiote the thermul ond radiation chuvacteriscics of full-scale power reactor
fuel reprocessing wastes, such as would exist in a pot containing calcined
The f{ield demonstration began in November 1965 =- four successful

BCLitise
changes of fuel elements were completed in June 1967. The experimental results
from Project Salt Vault are now being evaluated and appear most cncouil;inlf
The (vasibility and safety of handling highly radiocactive materials in an under~
pround environment has been demonstrited, und the stability of salt under the
eftvcts ol hwat and rudlatien has boen shown, Enginecring reports of this work
will be eveilable to industry during this year and the various factors invelved
it ostablishing o protolype sult disposal facility for the stbrauc of high
Gctivity wuste sulids to wow under study at ORNL. Tle use of other peologic
muterdals tor loug teie sturdge, such as crystallive bedrock, thick anhydrite,

or linwstone beds is dlse under study,

Ha e _Hapageent Sou’ Teb
w wanagement of radioactive waste materiols in & provwing atomic energy

it ry can be classificd under two general categories. These are the treatment
.

and disposal of larpe volumes of low activity gaseous, liquid, or solid wastes

Woio b dre ovolved G o, the course of operating reactors and other nuclear
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facilities; and the treatment and ultinate disposal of much smaller volumes of ‘high

setivily wasics genervated during the reprocessing of irradiated nuclear fuels.
Significant progress and accomplishments have been achieved during the past ten
years in developing satisfactory waste management systems for both categories
of waste, The success, over the years, of the Commission's waste management
program is illustrated by tone excellent effluent control record which has been
achieved by the industry and AEC contractors. AEC production and research
seciiities and large commercial nuclear power plants limit releases of radicactive
suterials to the environment to concentrations which are only & smull fraction
internationally accepted radiation protection standards. Highlights of the
R&D proptam are briefly summarizod =-
1. Advanced low-level waste treatment and disposal technology
involving the use of evaporation, lon exghange, foam separation,
electrodialysis, water recycle, and asphalt solidification
has been developed. This technology is now being used in the
design of comercial power reactor and fuel reprocessing waste
management facilities.
2, The disposal of actual intermediate level waste by hydraulic
fracturing of shale has been demonstrated with an engineering-
scale pilot plant at ORNL. This technique which was obtained
from the petroleum industry, consists of injecting a waste-
cement-clay mixture under high pressure through\a slotted well
gcasing into an impermeable fomation at depths of, in the case
of ORNL, 7001000 feet. A hydrofracturing plant was placed in
operatton at Oak Ridge during 1966 for the disposal of evaporator
slurries; the use ol this disposal method at other sites is now
under study.
3. The Waste Calcining Facility at the National Reactor Testing
Station in ldaho became the world's first plant-scale facility fo;
converting actual aigh-level radiocactive wastes to a safer, solid
form in December 1963. This plant has continuod to operate satis-
factorily over the past four years, during which time about 1.3 million
gallons of high-activity aluminum type waste from the reprocessing of
test reactor fuel have been solidiilied with a ¢nlunm reduction to about
1/10 the original, and then stored in stainless steel bins in underground

vaulie.
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4., The technology for solidification of power reactor fuel
reprocessing high-level waste @a. reached the engineering-
scale demonstration phase with a "hot"-pilot plant having
been placed in operation at the Comuission's lLaboratories
in Hanford, Washington, in November 1966, Operational
dutd are now being obtained for thice waste solidification
processes using full-scale high activity waste; results
of this progrem will be availuble tor industrial use
during 196%-70, g
§. ORML luboratory and field research invelving the storage
of high=level waste solids in a salt mine has culminated
in @ full-scale field test program at the Carey Salt Company
Mine in Lyons, Kansas (details provided above )., Results
of this field study and engineering design informatiom will
be available for industrial use by 1969,

1o brief, the waste management R&D program has been and is providing the
technology to engineer systems for effluent control, as required by an
expanding nuclear energy industry, and no "breakthroughs" are required to
mect future loads, The nature and qQuantily of waste effluents from thermal
and fast breeder reacters are being evalusted as development proceeds on

thesgse future reactor systems. s

Waste Reconcentration by Bielogical Organisms (Ecological P;gggssagz o

Certain radionuclides are known te be concentrated by blological processes
{n organisms, This concentration by biological precesses may occur in the
food chain leading to man, Four notable examples are the reconcentration of
(1) cesium=137 from fallout in Caribou mcat which is eaten by Eskimosj
(2) phosphorous=32 by fish in the Columbiu River from cooling water which
passes through the Hanford production reaclors and is then discharged to the
river; (J) zinc-05 by shelllish, particularly oysters.'that live in locations
near the mouth of the Columbia River, ond (4) fodinc«131 in animal and human
thyro.d glands. The reconcentration of radionuclides in man's food chains -
must o lways be considered whenever radionuclides are re¢ leased to the enviténmcnt.
The Commission takes inte account reconcentration aspects in setting release
limits to the environment from operating facilities, The U, §. Fish and Wildlite

Service is regularly consulted on questions in this area,
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In the case of waste released by power reactors and fuel reprocessing
plants :he radionuclides most likely to be reconcentrated are the iodine-131
celeascd to the atmosphere and einc-65 released to a water system, Evidence
available from the Clinch River Study (a comprehensive stream study carried
out during 1960-64 by the AEC, ORNL, USGS, USPHS, TVA, the Tennessee Dept. of
Punlic Healtn, the Tenneusce Stream Pollution Control Board and the Tennessee

Came and Fish Commission) indicates that the maximum accumulation of radionuclides

entering the Clineh River from Oak Ridge Natienal Laboratory operations which
mhuhl concentrate in the blomass constitutes only an insignificant part of the
rodioactivity in the river. Thus the river system can be likened to & pipe-
Line with little retention or concentration of radionuclides in either the
nottom sediments or the biota.

1{ 2inc+65 is to be released into or can be transported to a marine
envitonment, special consideration must be given to its reconcentration. Zinc
{s concentrated by shellfish (1000-10,000 times); as an activation product,
zinc-65 is present in the waste discharged by several light water reactor
sower plants and, where required, special limits can be applied to its release,

The pa+cous wastes discharged by nuclear fuel reprocessing plants may
contain small amounts (below permissible limits) of tritium, krypton-85 and
iodine=131. Only lodine is capable of being concentrated by blological
srocesses; however, the other radionuclides may be cycled by ccological
processes., lodine~13l appears principaily in the food chain which leads
through milk to man and the procedures for monitoring this food chain are well
doveloped, Eavironmenutal monitoriug data again indicate radiocactivity

concentrat lons well below those of public healith significance.

Thorwal Eifects of Steam Electrie Generating Plants

The gencration of eloctrical power produces waste heat which must be
discharped to surface water or to the atmosphere via cooling towers. The
average themal efficicncies of different types of steam electric plants vary

approximately as follows:

R R .



Modern Coal Fueled Plant I8
Modern Light Water Reactor 32
Future Fast Breeder (Calculated) 40

Therefore, at the present time, a nuclear plant of current design
discharces more waste heat to surface streams Loun a conventionally fueled
plant of the same size because of « lower ‘thermal efficiency. Of course,
about ten pet cent of the waste heat from a coal=fired plant is discharged
to the atmosphere with the combustion gases, whercas essentially all of the
wcat Jischarged by a nuclear plant is through the water cooling system, When
1a8t breedor reactors become operational, this disparity will be reduced,

Gererally speaking, the problem of “thermal pollution" is one of degree.
An incroase in water temperatures can be harwful..or in some cases, beneficial
(0 certan fish and aquatic life. The questions that must be answered are o=

what afe the effects of small increases of temperature in various situations,
wnd if harmful, how can these effects be avoided? The world's electric power
demand will continué to grow at an ever increasing rate. Increasing quantities
of waste heat will have to be dissipated, vepardless of the propqrtion of coal-
fucled to nuclear-fucled plants that are built. Large quantities of condenser
cooliny water (several hundred thousands pallons per minute for a 1,000 HH'
alant of either type) will be required. As & result, the availability of
adequate condenser cooling water is becoming & major consideration in selecting
sites for these plants, Proper site selection requires information on the
shysical dispersion of heat in the environment and the effects of small temperature
increascs on the biota.

Rescarch in this area has been underway for some time - for example, the
AEC has sponsored rescarch on the phys’cal and biological cifects of temperature
ot Columbin River for more than {iftcen years. As a result, mathematical models
seing developed for predicting the increase in temperature of the
heated of {luents which are discharged into rivers, lakes,

arg now

cocedving water from

and tidai systems, The reliability of these models is being determined against

kivow conditions. A model has becn used to predact temperatures of the Deerfield

River dowistream from the Yankee Atomie Reactor, Rowe, Mass., for example, and

the prodicted temperatures have agreed very cliosely with temperatures actually

measured. This mathematical model development is being followed with an




spplication ot the model to the prediction oo temperature increases (hroughout an
cutite fiver basin, The uppor Mississippi River basin has been selected for the

pliot etfort.
In brief, the magnitude and severity of thermal effects problems from

both nuclears and fossilefueled vlectric power plants depend on local
environmental conditions. Proper site selection s becoming more important

as the availability of adequate surface water supplies for condenser cooling
becomes more ¢ritical. However, 1t should be noted that technology for

solving potential thermal pollution problems is available. Auxiliary cooling
syatems (rescrvoirs, ponds, or cooling towers) can e a solution, but increased
initial olani costs, in the range of 5-10%, way be required over a conventionsl
vivier water ¢ooliog systom. However, thest costs may be offset by increased
flexibllivy b site selection, which vould result in lower costs for fuul,

power Lransmission, and land, plus a lower heat rejection to the river.

Extent ol AEC Pollution Resvarch Progran

Extonaive radioactive waste management and pollution related research and
developreat huve been carried out as an integral part of the Atomic Energy
Comniss on's overall R&D program in ovder Lo assure an orderly growth and safe
development of the nuclear energy industry. Approximately $30 million was
spent wuring FY 1967 and about $31 million is budgeted for FY 1968 in the
Comnission's biology and medicine, reactor development, weapons, ravw materials,
production and isotopes development programs for this purpose.

Resources ot AEC multiprogram laboratories arve also being utilised in a
pumber ol pollution and environmental health studies being conducted in direct
cupport of the objectives of other agencics. Row underway are two joint
cttoris with HEW's Naticaal Center wor Alr Pollution Contrel., One, conducted
Al AEC s drookhaven National Laboratery on Long Island, is cxamining the economic
and technical teasibility of using stable fsotopes of sulfur to trace the
migrat ion and chemical resctions of oxides of sulfur emitted with stack effluents,
The other, is a joint program invelving AEC's Argonne National Laboratory near
Chicago, with the Department of Air Pollution Contrel of the city of Chicapo
and the sational Center for Air Pollution Control. The objective of this tripartite
effort is to develop an air diépcrsiou model which will aid in the establishment

of pollution contrel measures for the Chicago Metropolitan area.
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At Brookhaven National Laboratory & study of the oxidation, by radiation,

of iron in acid mine drainage has been conducted in order to assess the potential

of this method in relation to other mine drainage treatment methods being
developed by the Department of the Interior and the Department of Mines and

I Industry of the State of Pennsylvania, *

past year Commission staff and representatives of the Departments

Minera

During the

of Commerce, Interior and HEW have discusscd how resources available at AEC's

multiprogram laboratovies might be applied to pressing pollution control and

abatement problems. The aforementioned prugrams and a number of proposed pro-

giams now being discusscd have, in large part, resulted from this series of

interaxeney mootings. The Comuission is continuing its efforts along this line

ané i¢ nopeful that other arcas can be identified in which the experience and

facil ties aveilable at {ts multiprogram laboratories can be used to make

substantial contributions to solving poilution and envivonmental health problems.

very recently, last year, Sec. 33 of tne Atomic Energy Act was amended to

autiorize AEC to assist others on health or safety resecarch and development

s uaconnected with AEC's nuclear missions. This added authority will
lexibility in utilizing its laboratories,

s solve important national problems such

provien
werve to provide AEC with more £

faciiities and talent to help other

45 environmental pollution.

Summary and Conclusions

1n summary, AEC strongl

y supports the efforts which are directed toward

restoring and/or maintaining the quality of our environment == a goal which

an important national objective, The Commission's program of

nas beconwe
Independent evalu-

vaste control is consistent with this objective.

radioactive
de over the years by various technical

ations of the program that have been wa
emy of Sclences, and an advisory group to the

committees in the National Acad
hnology have shown that radio-

President's Federal Council for Sclence and Tee

active waste management operations are

manner, without harmful cffect on the public and its environment . Also, the

Jjoint Committee on Atomic Eneryy meintains a continuing review and surveillance
mandgenent program Lo assure that development of the
tection of the public

ronmental science have

sver the Commission's waste

nuclear energy industry can be carried out with full pro

heolth and safety. Waste processing technology and envi

being carried out in a safe and economical
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bevi, and are beiny developed, which will continue to provide satisfactory :

pollution control systems for the expanding nuclear power industry. We believe
this source of energy will make an increasingly significant contribution to the

nation's energy needs and, iv 80 \ ving, will lead to & major reduction of the

country's overull environmental pollution problem.
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A Reappraisal

Oregon Maligrancy Pattern

and Radioisotope Storage

JOHN C. BAILAR 1il, M.D,, and JOHN L. YOUNG, Jr, M.P.H,

N INCREASED mortality rate for cancer,
A meluding leukemia particularly, nmong
Opesron vesidents near the south bank of the
Calmnbia River or along the Pacific Coast was
pepoiiod vecontly hy Fadeley (1), This would
le o important observation if it were con-
firined, becanse there is A JNCrease.in the radio-
wtive content of water which flows through or
prss the Hunford (Washington) Atomio Stor-
awe Proserve before it is carried downstiean
past the areas which Fadeley reported to have
Wil mortality vates, Decause of the following
fentnies of liis veport, however, we linve re-ex-
amined the qu(as&ion.

1. Several inland counties were outted with-
out explanation in the analysis.

+ Basic data (numbers of destl.s) were not
veported, and rundom varviations of rates cal-
culated on the small numbers of deaths occur-
ring in single counties were not considered.

3. Al ~ugh the age and sex structure of the
popnlution varies from ane county to another,
the rates were neitler age adjusted nor sex
adjusted.

4. The fact sn, wout the United States
and in many other countries cancer mortality
vates are higher in cities than in rural arveas
(2,4) was not mentioned. The river and Pacific
connties generally are more densely populated
than the inland counties, and. onrthis basis, they
might be expected to have lugher rates.

5. Nu study wos made of cancer mortality
data from earlier v=irs to determine if the re-

biometry Branch, National
lealth Service.

The authors are with
Cancer Institute, Pub

Yol. 81, No. 4, April 1 6

ported excess risk was present before the Iian-
ford Atomic Energy Facility started operation.
6. No study was made of cancer mortality
pates along the north bank of the Columbia
River, which is in the State of Washington.

Method of Analysis

Total cancer mortality rates and leukemia
mortality rates for groups of counties in Ove-
gon and Washington frem 1934 through 1063
were adjusted by the indirect method (4-0) for
lifferences between counties in the nge and sex
omposition of the population (table 1 and fig.
1). The 1950 cbserved mortality rates for all
forms of caucer and for leukemia in the U.S.
white population (7) were taken as standard.
For the years prior to 1049, tho rates include a
small adjustment for differences in cause-of-
death assignments in the fourth, fifth, and sixth
revisions of the International Classification of
Diseases (8, 9).

Tecnuse the 1960 nonwhite populations were
rather small in Oregen (2.1 percent) and Wash-
fngton (3.6 percent), no adjustment was made
for ruce. The numbers of deaths on which the
rates in table 1 are based are shown in table 2.

Tuble 3 lists the counties included in each
aren, and figure 2 shows the boundaries of the
counties and county groups. Counties in the
Metropolitan Portland area were considered
separately from the other river counties because

of the different cancer visk between urban and 2

rural areas in general (£,3).

The age-sex-adjusted mortality rates for all
forms of capcer and the numbers of deaths
upon which thest rates were based for Oregon

311

AW SIARNES




i A o S el e S

o —— o —

and Washingion are shown by county in tatles
4 and 5. We did not include a similar tabula-
tion of leukemia mortality in this report be-
canse the numbers of aeaths in most counties
were quite small,

Resvits

Several trends are clenr from figure 1. First,
total cancer mortality rates in Oregon and
Washington have been consistently lower than
the average rate for the US, white population.
In contrast, leukenmin mortality rates in bath
States have been above average for as long as
data by county are available (1940 in Oregon
and 1084 in Washington). . Although the rates

in bath States have incrensed vapidly in vecent
years, the increase has been about the sume as
in the rest of the United Stutes. Tuterestingly,
tho excess in Jeukemia mortality existed before
the 1nnford Preserve begnn operation in 1045,

Second, total eancer mortality rates in the
Portland region of Oregon have remained es.
sentially unchanged since 1035, Mortality in
the river countics has incrensed up to the State’
avernge, but remains substantially below that
for the entire United States, and mortality in
the ocenn counties has actunlly declined. In
Washington total eancer mortality in the river
counties has been consi-‘ently lower than in
other parts of the Sta... Mortality rates for

Table 1. Mortality rates* per 100,000 population for all forms of cancer and for leukemia
in the United States, Oregon, and Washingion, in various time periods
S A=t~ 4 :
Aren | 1034-37 | 1088-42 | 1040-47 | 194552 105357 1958-63
{ |
’: All forme of caneer
{ _ ,
Total United Staten?. . .ovnuaen 1466 | 1400 s 143 8 144. 9 V4L
OPOEON. <« o oe s e Caima PR | 412R K| V1K 1285 | 120t 130. 5 1325
iver CoOuntios. wocsssossammmacesa 1L 0 LA 112.7 | 127. 4 131. 4 1987
Oeonit COMMMIER . . savrssmnenssnnss | 13 4 120, 3 113 5 121. 8 120 8 1218
Portlond countion. . ccassvsenensnsn 4« 143. 0 LI B 142. 3 140, 9 138 1 142.4
Iniand eOuntion. « cosessnnsarssnna [ 411271 1208 1200 3 118. R 122. 0 1248
‘Vasluna\mo._......,...........‘..j 144, 8 136, 7 130, 2 186, 0 130. 3 1383
Jiver COUNLIOB. . corvniorsmmns smess 125, & 121. 5 106, 0 114. 4 125.0 128 %
Oticainy COMRMHON o« s34 ssenannssnsny 120. 3 126. 5 | 128 7 135 8 127. 2 1387
Portiand CONNLLE. - v ccvanvesnanns 123. 0 139, 4 I 1341 184. 9 128 1 187. 5
TGN COUTUIOR o evnsean s mssnses | 4D |, 188 l 181, 9 136 4 142.0 130.7
i
{ Leukemis
| | |
Total United States . oovon-unn- l 54 4.2 | 4.9 61 68 17,0
OLCEON - e nsa e mnmmte annvinss o , (%) T4 R 53 62 7.4 7.6
Hiver cOMDMIER. .« covrmesmnensan=s ! (L) I T4 8 4.9 56 7.3 .0
Oeean COUNLOR... . ovsss o s ww RS | (%) 185 42 62 % 1 %)
Portlnnd cOMNbIes. - o« cvcecvasvvas ’ " 156 | 69 7.0 7.6 L
Lidaind COUntIoR. «acenvemmnseases ) T34 37 53 7.0 7.3
WABAINENOD e + e ¢ v iwannnrmsrsaranss) *3.1 41 54 6 1 6.9 . 1.4
TRiver COMNLIOR. «cavmmsrunssssinns { £33 2.7 4.6 7.2 61 61,
Ocein COUNTION. . ocoviisvon b undl 3.1 3.7 |, 4.1 4.9 48 7.1
Portland CoOuntien. . . covoveaeonsn S | 32 7.4 7.6 67 7.4
Tudand countios. . . .«.. Il N Wi ! €32 4.3 66 6 1 7.2 7.6
|

i Rates ndjusted for age and sex by the indirect wethod, taking U.8. 1060 observed rates for males and females

in J0-year age groups as standard.
1 Nates for white population anly.
3 Rtutes for 10568-02,
« Ratos for 1935 only,
¢ ltates for 103042,

+ Leukemin denths by county not avaiiable for these years.

1 Noves for 1640-42.

+ Ttates based on leukemia deaths in 1935 and 1027 only. Leukemia deaths not available by county for 1034

and 1036,
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Figure 1. Annual mortality rates per 100,000 population for all forms of concer and for
leukemia, United States, Oregon, and Washingion, 193560 ;
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Nore: Avallable leukemia mortality data for 188540 are shown in tables 1 and 2.
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Vhe s cauntion hnve also heen generally low,

Trends in mortality eates for Jeukemia are
sonnewhat less clear-cut thin trends for total
cancer becanse of the small menbers of deaths
i oo aveas.  In Oregon lenkemia mortality
inereased at about the national average in the

Portland wren, slightly faster in viver counties, -

and even faster in the inland counties. Rutes
for the ocean counties hiave fluctuated widely,

R S PR —— T e e S e

bt in the most recent period (1058-03) they
were the Jowest in the Stace.
In Washington lewkemin mortality rates in

the viver counties increased rapidly before 1050,

but they have actually decrensed since that time -
while rates in other parts of the State and in
the total United States were rising. Leukemia
jortality rates in the ocean counties also have
incrensed rapidly since 1084, but the incrense

Table 2. Numbers' of deaths l’ron; all forms of cancer and from leukemia in the Uanited
States, Oregon, and Washington, in various time periods

| !
Arca 103407 | 103842 \ AT | A95-52 | 198357 | 1196803
| All forms of enncer Y

Totnl United States?. .. ... .- 527,601 | 733, 045 " K24, 840 P60, 037 1, }02, 279 ¥ 1,200, 361
Orei e e vs e rsapeoanesnssnbunesl 41,230 1 45,848 | 86801 10,330 11, 641 15, 832
TVEr COMNTINE . « o crvvamsmrasesss [ 100 ¢ 501 682 878 Wil 3, 304
Oeriih CONNDE . co v nvncmmayernmsss « 173 $ 754 | 1, 1190 1, 450 1, 746 ‘ 2, 508
Portlund COnLION. . cccranasimmnrs SO06 | 2,780 | 4, 28 4, 904 b, 405 | 7, 528
Lidund CONNTION. « s avmassasnosnnss ‘ S350 | M1, TRY 2, 560 2,004 8§, 408 | 4, 622

WislUIE 0N - - - < avr s mmmanmenrasscas { B, 044 | 12,127 | 13,000 16, 4G2 190, 130 l 25, 342
THIVDE SOUMEIE.. « oo wmsmasmes o - 415 | 504 | 648 841 1, 068 | 1, 501
et OOUNUPS, . oo v v csmvanamress | 755 | 1, 80 1, 221 1, 421 1, 448 1, 070
Portinngd COUNMIn. oo ovssasnsnssss e 204 | 345 | 434 541 500 | Ra1
Toliiel QOUNUICE. o vy meeu s amnnssa [ 7.270 i 10, 100 : 11, 387 , 13, 657 16, 024 l 21, 024

! ! |

Leukemia - u
Total United States?eun..qn.- 13,796 |- 22,083 | 30,246 l 41,476 | 51,080 ; ' 58, 260
OO0 st =t s ss mrammemss By 0] 1150 354 | b 484 B48 b YE]
TGP BOWNUILN. « v wiasn 222 s Skim g w0 | ® 116 | 30 | a8 54 |
Deenn COMNUS, o cs avvmenmssnmm=ss | R\ 130 | 44 70 121 127
Porthiind countith, o« ccvarsaneinns ) T 84 i 100 o34 a8t 408
Likandl COMMUCEL w v o mmv e s ssnaros ! % 140 | &1 132 103 2064
B AR e ooy s mn e s mataa) ' 08 303 | 873 l 743 P41 1, 342
River countits. ... voreeaessonan e . %6 14 | 81 | 50 o6 ! 75
OOCRN CORMRICR, « v e nm s v amm i sv s { 10 32 39 | 50 52 A ]
Portland connmtion. . . ceaiavasonn ‘] 8 25 | a2 31 45
Inland countios. .. .- - e e <l ' 51 311 478 l 604 802 1,123

- ~ ‘

—————————— "

' Numbers which were reported.

Bofore the rates were caleulated for table 1, comparability ratios 'g:

applicdd to adjust for difforences in cause-of-death assignmuents between the 4th, bth, and Gth revidions of

Luternntional Classifieation of Diseases.
* White populstion oniy.
3 Data for 1U58-02.
¢+ Data for 1985 ouly.
t Data for 1030-43,
¢ Dinta not avallable by county.
1 Data for 1040-42.

* Totul ineludes one with couuty of residence UnKBOWn,

» Data for 1045 and 1037 ouly.

Leukemia deaths not availabie by county for 1934 and 1936,

Sounces: Osegon leukomis doaths by eounty for 1040-57 aud deaths due to all forms of eancer by county for

1041-44 were obtained from the State Hlegistrar, Ovegon State Board of Health,

Portland. Washington ledkemia

(eaths by county for 1035 and 1087-57 and deaths due to nli forms of eancer for 1034, 103638, and 1941-44 wore

obtained from the State Registrar, Washington State Board of Health, Olympin.
obtuined from anuusl volumes of Vital Statistics of the United States,
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+ has boen no greater than that of the State as a

W ;«"‘t‘.
. No signifieant trends were observed in indi-
counties in either Washington or

vidual
regon.

Summary
Hecuuse of recent concern over possible con-
" ) e iia : L
Guvination of the Columbia River by radionctive
products  from the IManford  (Washington)

Talle 3. Counties in Oregon and Washing-
ton, by geographic category

Total | | Total
Aren coun- Arce L eoun-
Lica Lies

36 | Washington. . 30
RBibnrs dovinssisn i B SIS oxs mra o ! :

Cliasap i Heutou

Colinubis Cowlits ’
Cilliam Fronklin,

llaod River I 1, Rlickitat

Morrow i KRapmania
. Rhernan Walikinkum !
1 maarilin Walls Walla i
Waseo !
OfCaR . vuvnnenans §
TIR0ON 545 505w v oo 6 || Claliam
Coos Cirays IHarbor
Cluriy ¢ Islnned ,
" Douglns | J“ﬂ('{u)n ‘
1o | il Pacifie

i San Juan

l,.x.\'\ﬁu s {
Whsteom i

Tikunook

Metrapolitan

Metropolitan Lk s

l'(‘lf;)l'l’l([ ....... 8l Porliand.......
Clackamas i Clark
Waishington (- [f Infeadeuiiicendl B

’ B i Adams

: L

THIRRE: s s v sans : 19 | (A‘h,'.::::x :
Baker | I Calunbia t
Beuton ‘ t Donglns |
Crook ‘ F‘(‘rr\' ‘
Poschutes i H (,m’fwld !
Ciraut ; t| Girant
“‘n‘lu‘\’ : { I\'fllﬂ |
J u"hﬁuvn v * }\‘“s“p |
: i Kittitas
Joefferson prﬂg |
Josephine || Tincoln |
Klnmath Muson {
Jaike { | Dkanogan
Linn ; | Pend Creille i
Mualleur | !‘i“'r",“

et (| Skagit
?,L‘;;“o" ! Bnohomish ‘
Uniion |\ .\_pob'mr.‘c I
23 | hlevens |
\\.hhb\\‘d li Thurston, |
Wheeler I Whitman i
Yawmhill | '“ Yakima |

Yol. 81, No. 4, April 1966

Figure 2. Counties in Oregon and Washing:
ton, hy geographic category

Dhﬂhmd Blwov DOcm Dlnw
Atorie Storage Preserve, an independent study
wag andertaken to determine cancer trends in
Wa dington and Oregon from 1034 to 1063,
.+ the analysis, the counties within the two

Stutes were divided into four eategories: river,

ocenn, Metropolitan Portland, and inland.
Results of the study revealed that in both

States mortality rutes for ali forms of cancer
combined have been consistently below the mor-
tulity rate for the /7.8, white population. Both
States have had o consistent excess in leukemia
mortality, but the excess was preseit before the
Hanford Preserve began operation. No im-
portant mortality trends were observed in indi-
vidual counties in either State,

+ No evidence was found that persons living
downstreamn from the Hanford Preserve or
along the Pacific const of Oregon have had an
excess risk of death from cancer in general or
from leukemia in particular.
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Table 4. Mortality rates per 100,000 population and numbers of deaths for sll fopms of '

cance= by counly, in various time periods, - egon

|

| ‘l“m i ' Numbers
| 4 ’
| 3 - ! f
County '1 \ { ! i
| | ! |
| 1035 | 1630~ | 1043~ 1 1048~ ( 1053~ | 1058~ 1 1035 | 1030- | 1043~ | 1048~ | 1053~ | 1058~
42 47 l 52 87T | 63 | 42 47 52 57 63
| | ' - . P
R R { ! |
1 : ! |
River: i , ‘ |
ClatSOf . . eeesens| 1805 | 1829 | 116.6 | 137.8 | 154.0 | 141, 3 26 | 125 | 163 | 225 | 260 315
Columibi. . oes s | 116.8 | 112°8 | 1010 | 1301 117.6 | 1428 | 20 110 | 156 | 150 | 230
G i) @03 | 80.1 [ 1131 | 1181 | 302.1 | 144. 6 2! 10 16 | 17 15 26
e iver. 7 1026 | 1125 | o0.8 | 86811207 | 130.3 9| 48| 58| 85| 02| 13l
MOITOW. o essssa 124, 3 | 113.8 1 1831 | 1480 | 1228 [ 1104 |, 5} 20 31 37 32 30
BHOTIMAN . s v oo s | 8§86 | 77.9 | 64.8 | 1253 127.8 | 131.8 2 8 8 15 16 19
Uanatilla. . oereof 300.0 | 1281 | 116.9 127.5 | 127.6 | 126. 8 24 | 143 | 100 | 258 | 201
WASEO, .amnrsns ‘ 1012 | 1487 | 123.6 | 120.3 | 126.5 | 126.7 12 70 97| 16| 127 170 ‘
Oconn: i T
o8 ool 130.8 | 130.6 | 110,85 | 133. 8 | 147.5 | 121 9 32| 1621 200 | 256 | 325 364 i
CUPEY - - v sensss {1433 | 810 | 87.2)| 1366 034 87. 1 5 14 24 46 43 62
DONRIMS -« oo v am I 12). 8 t 67.8 | 110.9 | 117.8 | 1258 | 110.2 a1 117 | 200 | 270 | 834 431
LA »vooonnennl 142911223 | 111.6 | 1238 | 120. 3 ‘ 124, 4 76| 328 | 485 | 665 | 776 | 1,122
1Aneoln. o s veens] 106.7 ['112.8 | 112.6 | 303.7 | 112.0 1 1210 12 66 | 108 | 124 | 1585 228
TiNamook. « -« «- | 143.0 | 143.2 | 120.8 | 1110 i 120. 6 1 131, 8 14 67 03 951 113 161 ;
Portland: i ‘
ClaokaMBs. o «rn | 127.4 | 108 5 | 121.3 | 122.4 | 120.5 131 8 67 | 274 | 465 | 537 | 642 005
Multnomah. . ... 147. 1 ‘ 144. 1 | 140.7 | 146.2 i 143 1 | 147. 8 | 403 (2, 302 {3, 840 |4, 047 14, 367 | §, D06
Washington. ... . Il 196 1 | 1223 | 1066 | 121.5 | 1234 | 117.4 | " 46 | 210 284 | 300 | 486 657
Inland: ! |
Boker....cosees {181.3 | 127.4 | 128 5 120, 6 | 125.4 | 107. 5 21 g4 | 10! 113 | 126 1
Bentoh. .. ool 1252 1 121.90 | 107.6 | 052 | 104.0 115 6 20 02 | 18| 12070 150 | ‘228
Crook. .<sneew=-s 11650 | 108 6 | 144.0 | S8 3 | 140.1 ] 100.6 4 18 a8 28 56 57
Deschutes. o .- «- U080 | 121.0 [ 129.6 | 117.4 | 1118 | 122.6 13 721 110} 13| 128 145
Grant. .-« 1 167.5 1 125.4 | 917 (1842 | 1127 | 1258 0 30 30 48 43 6l
Harney......---| 463 73 8 | 121.6 | 1056 | 124.6 | 1281 2 14 31 20 37 49
JACKSOt < v m v awes | 101.8 | 127.8 | 120.3 | 110.8 | 1330 120, 4 a6 | 211 | 813! 3w | 501
Tofforson. ..onoon] 59111211 | 44.21 1063 | 056 115. 8 1 9 19 21 36
JOSephine - ..o .-« | 156.7 | 104.5 | 104.83 [ 1279 | 113.4 | 1387 25 128 | 187 | 182 320
Kiamath. o oooenl 088 | 1188|1263 { 1130 | 116.9 182, 4 21| 1251 188 | 184 | 210 336
TR E e e p s b | 4681 o7.1| 9.8} 1127|1311 141.3 2 25 33 42 50
TAnd o 1971 [ 132.0 | 117, 5 | 123.4 1 132 1167 86| 173 | 236 | 206 | 430 o .
Malhous. vn <ee e | 044 85610871167 |1242 | 131.8| 104 A7 100 | 132 | 187
AR a5 4 mi | 113 8 | 1316 | 122, 4 | 116.6 | 119.8 | 126.9 70| 432 | 598 | 656 | 780 | 1,181,
Polk. . oooowo..i 1018} 122111220 1118 110.8 | 113.3 17 134 | 188 | 152
VRO, . conesvms 1126 | 114.5 | 127.9 | 135.5 | 1356.6 | 115.6 17 78 | 120| 140 | 148 157
WallOWR. o anvoue 9731822 | 104.3 | 1N&T | 1152 | 1351 6 87 37 43 44 -
Wheoler . o oouene 80.7 | 100.1 | 126.7 | 147.5 | 150.8 | 122.0 2 10 16 19 19 i8
Yamhill. . c.-vex | 110.3 | 118 0 | 141.1 | 132.8 | 143.5 124.8 | 20 | 143 | 237 | 247 | 288 322
|

Sounces: Oregon deaths due to all forms of eancer for the years 1041-44 by county were aobtained from the
State Registrar, Oregon State Board of Health, Portland. The remainder of the data were obtained from respective
volumes of Vital Statistics of the United States. ; !

-
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87 Dunan 3L Ta shnekley, W, ! Couparison of (§) Fanst, M. M, and Dolann, A 1. Compuralility

conse of death Assdguiments by the 20 and rition hased on mortality statinties for the Hfih

1IN pevinions of the fnteruntional list! denthn and sixth  revisions United  Btates, 1050,

i the Uadted States, 1040, Vital Statistios— | Vital Stutistios—Specinl Reports 51, Februnry
spectul Heports 19, June 1044, p 14 10064, p. 3.

Table 3. Mortality rates per 100,000 population snd numbers of deaths for sll forms of

cancer by county, in various time periods, Washington

Numbers
County | ‘
M4 | 1038- i 1034~ | 1038~
R 1 TR
|
—— L I 1 *
River \ | | l : |
POMON- s v nsrwns 70.2 | 110.0 | 3.7 | 1017 { 1134 | 136 4 34 67 67 | 153 | 208 328
Cowlithsaerannno| 137.0 | 110.3 | 100.3 | 132.7 | 1208 {1400 |+ 281 | 275 | 107 | 14 | 358 480
e | 3064 { 1003 | 1280 | 1426 | 1410 | 1500 21| sof S| 71| 06 13
IWHEKI < o o 25 os | 90,9 | 106.3 | 95 | 124.0 \ 1341 | 127.0 | 6| 90| b4 75| &0 | 10
BRAIATNR o aeo - 11142 | 1018 | K52 | 3024 | 100.7 | 97,1 15| 21| @0 97| oA a4
Wahkiakim. ... | 'ga 3 |1k 045 | 604 UL1 \ 163 0 12| 21 10| 13 44
Walla Walla, .| 160.9 | 140.8 | 120.3 | 106.0 1252 | 120.4 | 206 | 233 | 240 | 390 | 301 370
{ | i ! !
0(‘1‘:\“1 i t l : ‘
Clallam . oa v e nns | 180.0 { 121.) | 105. 4 | 1187 | 104.0 | 134.0 g0 | 112 | 18| 140 | 152 | 263
Gravs Harbor.. .| 183, 0 | 1413 1385 1 150.7 | 290, 1 | 1610 220 | 346 | 375 | 448 | 444 621
{170 S | 13L.R | 1128 | 97.4 | 1643 117.2 | 124. 1 370 48| 40 B4 | K| 1A
TefTOrROn e o | 130.7 | 112.3 | 120.5 | 114. 6 150.6 | 110.9 1 41 47| 60| B8] 8O 76
PuCifie. o o ssanss 117,41 106,7 | 1368 | 122.2 | 146.8 1077 6 s4 | 117 16| 146 135
Bttt JUAD s o vne s | 1185 | 1046 | 952 | 1180 120.2 | 111.0 l 17| 21| 20 29
WHALEOMa e s s <« = 188 | 1269 | 3L T ‘ 133. 5 | 110.4 | 131.6 | 281 ) 422 482 | 531 | 608 | T4
|
Portund: Clark...| 123.9 | 139. 4 ﬁ 184.1 | 1340 1‘ 1281 | 147.5 | 204 | 845 | 434 | B4l | 590 857
‘ |
Indand { j 1 74 l |
AL oo onsisn) 8.5 | 1104 | 1158 | R&.T {1353 s 6. b 231 8l as | 28| 47 49
Ot ener cnees] 3007 | 110.4 | 226,90 {114,001 | V1481 1219 " 32 54 73 81 01 129
OUAIAN, a e v nnas | 125,58 | 126, 4 | 104. 4 | 123 4 | 1242 {193, 4 1 )C 188 | 170 | 240 | 267 376
Colutmbite. . .--.| 160.2 | 83,8} 104§ 100 6 | 1190 ‘ 104, 2 34 23 a2 40 38 41
R T P | 77,3 1 117.0| 80.8 ‘ 9. 0| 926110390 | 2 46| 39| 45| & by
Forry .o noseovn | B2 4 { 114.6 11217 | 110.3 13esl 1086 | 12| 3| 2| 7 25
Rerr¥ao=*727"2) 720 ] 1055 | 1353 | 1314 | 124 0 | 1508 o] 18| 23| 28| M 35
GPibanceenneen| SO0 { 110.9 | 65.0 | 103. 4 1Ly (10301 e4| sa| 40| 90} 122 17
Koo oo nenees«f 104 1 | 1485 | 1428 | 140.8 | 153.6 | 148.7 2, 026G (3, 067 |4, 677 |5, 80O 784 | 8, 833
TRURAD - « o ws s | 146 @ | 143 0 | 137.8 | 146.0 | 1852 { 120.4 208 | 317 510 548 | T4
KAt aB o e wnane| 204.0 | m.u\ 1977 | 1240 | 117.2 | 137.4 | 04| 107} 140 141 | 186 | 1
P D | 144 0 | 144.6 | 125.4 | 120.0 | 144. 4 1403 | 210 305 | 205 | 338} J0K | 48
LARCOM s e - v s 5 | 185.0 | 120.7 | 1350 | 100,83 | 116.2 | 136. 8 6| 73! s0| €2} 75 102
Mason. - oo --+-o| 1007 | 164.8 | 138.4 u7.1 | 156.5 | 183.8 | 82| &i| 8 72 1N 151
ORMIORAN - < - - | 1238 | 104.0 | M7 | 170 1Lé 1313 | 82| 108| 127} 140 151 | 236
Pond Oreilie. .. .| 130.3 | 197 4 | 107.7 | 104.0 | 167,0 | 112.4 | 83 45| 40| 4l A7
Pieree. o as 71 y46 1 | 1426 | 134.8 | 130. 0 | 140.4 142, 8% | 066 (L, 307 |1, 564 |1, 760 i3, RO7
' RKNREL oo en | 118,38 | 14001 11264 100.6 | 11229 | 110.8 | 171} 208 a8 | 41y
Srotomishe. .| 162.8 | 128.0 | 127.0 1 134.0 ‘ 13% 2 | 140.0 | 435 | 610 | 708 | 850 11,038 1,447
Spoknne.........| 1016 | 187.3 | 125.3 | 131.3 | 138.2 | 132.6 | 083 1,271 11,368 (1,655 |1,060 | 2, 500
Qhevenb. ool 1434 | 1981 | 93.7 | 136.8 | 120.9 | 120.6 | 101 |+927 | 96| 144 130 | 158
Thurston. - - - -« | 114.8 | 126.2 | 134.0 | 183, 5 | 137.3 146.5 | 141,231 | 282 | 318 372 | 443
Wt . <o s e P170.2 | 1987 l 122.0 ‘ 116,21 130! 193.6 | 161 | 177 | 167 171 | 196 | 220
Yokina. oo | 136, 8 | 1312 { 120.5 ‘ 124.8 | 136.0 | 133.8 380 | ,560 | 628 | 771 | 044 1,285
] { $ H i

Sounces: Washingten deaths due to £l forms of cancer for the years 1934, 1936-38, and 194144 by eounty
wore obtained {rom the State Regisirar, Washington State Board of Health, Olympia. The remainder of the
data were obtajned from respective volumes of Vital Statistics of the United States,
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RADIOLOGICAL EFFECTS OF OPERATING
THE MONTICELLO NUCLEAR GENERATING PLANT

The application by Northem States Power Company for a permit to
construct the Monticello plant was reviewed from the standpoint of
radiological safety by four bodies in the Atomic Energy Commission's
process of licensing and regulation, as outlined in the attached booklet,
"Licensing of Power Reactors." These review groups included the AEC
regulatory staff, the Commission's statutory Advisory Committee on °
feactor Safeguards (ACRS), and an atomic safety and licensing board which
conducted a public hearing in the matter on May 26-26, 1957, at Buffalo,
Mirmesota., The initial decision of the board, granting a provisional
construction pemilt, was then reviewed by the Commission itself. The
construction permit was issued on June 19, 1967. Each of these review
bodles concluded that the proposed plant could be constructed and
operated without undue risk to the health and safety of the public.

Or Novenber B, 1968, the applicant applied for an operating license.
Purther safety reviews are now belng conducted by the AEC regulatory
staff. The ACRS will also review this application and advise the
Comnission thereon. PFurther, if an operating license is granted, the
plant will be under AEC survelllance and undergo periodic safety
inspections throughout its lifetime.

Small amounts of radiocactive material are penmitted by AEC regula- |
tions to be released into the environment at controlled rates and in
controlled amounts from & nuclear power plant. This requires a continuous
program of monitoring and control to assure that release limits are not
exceeded. The release limits in AEC regulations are based on guldes
ieveloped by the Federal Radlation Councll, a statutory body, and
approved by the President for the guldance of Federal agencies. These
release llmits are such that continuous use of alr or water at the point
of release from the site would not result in exposures exceeding national
and intermational standards for radiation protection of the public.

Tne concertrations of liguid radioactive effluents released from
the plant are further reduced by dilution in the body of water to which
they are discharged. A swvey of all operating nuclear power plants
has snown that the concentrations of radicactivity in liquid releases
during 1967 were only a small fraction of the release limits applicable
to the radionuclides in the effluent.



