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1. I have been studying nuclear power for six years. I have

been doing research on the planned and accidental release of
radicactive materials into the environment from the uranium fuel
cycle, with particular emphasis on nuclear power plants, since

January, 1977. I am particularly concerned about tritium--its

health effects and the fact that an estimated 410 curies would bhe

released from the Callaway Plant into the Missouri River, the source

of my drinking water, during routine operation. I am concerned

about the planned and unplanned releases of radiocactive pollutants

into the air my family and I breathe, the water we drink and the

food we eat.

I have collected and studied reports of accidents at nuclear

plants, particularly those caused by human and procedural errors
and by component failure. I have filed a petition to intervene
the proposed chemical decontamination of Dresden Unit One, and
have intervened or am intervening in proceedings concerning the
uance of the following permits: a Yational Pollutant Discharge
Elimination System (NPDES) permit by the Missouri Clean Water
Commission (MoCWC) for the Combustion Engineering uranium fuel

fabrication plant at Hematite, Missouri; an NPDES permit by the
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MoCWC for the Callaway Plant; and a Section 404 (Federal Watef
Pollution Control Act) construction permit by the Army Corps of
Engineers for the Callaway Plant. I served as statewide coordinator
for the successful initiative campaign that outlawed Construction
Work in Progress financing for electric generating facilities in
Missouri in November 1976.

Basing my testimony on recent laboratory studies and epi-
demiological data which provide increasing evidence of the hazards
of low-level radiation, I have appeared before the Committee on
Federal Research on Biological Effects of Ionizing Radiation, National
Research Council, in Washington in September 1980. (QOral and written
testimony attached).

I have special knowledge about construction defects at the
Callaway plant through communication with a least a dozen present
or former Callaway construction workers who would be potential
witnesses in the operating license proceeding. I have forwarded
allegations to NRC staff people at the Region III office (Glen Ellyn,
Illinois) by letter, telephone, and in private and public meetings,
and to NRC staff people at the headquarters by letter and telephone,
starting in 1977. I possess extensive files concerning alleged
construction defects relating to the placing of iron and concrete
during approximately the first ten percent of construction, and to
certain piping placad in 1979, at Callaway.

2. I am a lifetime resident of the St. Louis Metropolitan
area, currently residing in Universicy City, St. Louis County,
Missouri, approximately 75 miles downwind £rom the Callaway Plant

sice. My sole supply of drinking water is the Missouri River, which



would be contaminated by radiocactive pollutants from the Callaway
Plant if it were to become operative.

I and my family have picnicked, hiked and birdwatched along
the Missouri River in Callaway County and eastward into St. Charles
Tounty several times a year for many years, that is, within a range
of approximately 10 to 60 miles of the proposed plant. We have

ften travelled along Highway 94 to enjoy the fall colors, a display
as outstanding as any in the Ozarks. My husband and I have worked
to preserve riverways as recreational assets in Missouri for over
twenty years, including the Missouri River, and have inspected and
supported the Corps of Engineers' efforts toward riverine habitat
and floodway testération of the Missouri River.

3. Severe damage or melting of the reactor core (a Class 9
accident according to "The Safety of Nuclear Power Reactors (Light
Water-Cooled) and Related Facilities," Atomic Energy Commission,
WASH-1250, July 1973) and the subsequent release :f a significant
portion of the isotope inventory of the core to the environment were
declared to be virtually impossible by the Rasmussen Reactor Safety
Study of 1975 (WASH-1400). In January 1979 the Nuclear Regulatory
Commission withdrew its endorsement of the Rasmussen study, and two
months later our nation's first Class 9 accident began at Three
Mile Island.

According to the Office of Nuclear Reactor Regulation of the
NRC, "the accident at Three Mile Island exceeded many of the present
design bases (of engineered safety features and radiation protection
systems) by a wide margin and was evidently a significant precursor
of a core-melt accident. . . " (From "TMI-2 Lessons Learned Task

Force Final Report," NUREG-0585, October 1379, p. 3-5). The NRC



Special Inquiry Group report, directed by #itchell Rogovin, concluded
that "within 30 to 60 minntes, a substantial portion of the fuel

in the core--certainly the center of the top half of the core, and
perhaps as much as half of all the fuel--would have melted." ("Three
Mile Island: A Report to the Commissioners and to the Public," Volume
I, January 1980, p. 20).

While the probability of a Class 9 accident at the Callaway
plant may remain low, the consequences could be severe for St. Louis
and beyond. A report prepared for the President's Council on
Environmental Quality by the Center for Energy and Environmental
3tudies at Princeton University (by Jan Beyea with Frank von Hippel:
December 1980) predicts delayed cancer deaths and thyroid nodules
at least as far as 250 miles downwind (Appendix E) and possible
human occupation and agricultural land restrictions "out to distances
of 1000 miles and for periods of decades after the release" of radio-
activity from a hypothetical accident at the Three Mile Island
location (p. 13). "The range of genetic defects would be equal,
very roughly, to the range of delayed cancer deaths.” (p. 12 £n.)

In reevaluating the levels cof safety afforded by safety-grade
and non-safety systems based upon the Three Mile Island accident, the
NRC has recenily added four major "unresolved safety issues" to its
list of 133 submitted to Congress initially in 1978. One of those
issues is the need for hydrogen control in the reactor containment
building following a core-melt or core-damage accident. Whereas
NRC guidelines prior to Three Mile Island had anticipated that
only from 1 to 5% of the zirconium in the fuel rod cladding would

react with steam in the reactor vessel, forming zirconium oxide and




releasing hydrogen, apparently it is now postulated that that
figure may be at least as high as 50%. The NRC and the Advisory
Committee on Reactor Safeguards (ACRS) now acknowledge the fact
that new hydrogen control measures may be required to prevent the
breaching of the reactor vessel and the accelerated melting of the
uranium fuel. 1In addition, controlled filtered venting of the
containment building may be required so that "combustible concen-
trations of hydrogen will not collect in areas where unintended
combustion or detonation could cause loss of containment integrity
or loss of appropriate mitigating features." (From a position
paper of the ACRS Staff ‘ated February 6, 1981, concerning the
Degraded Core Rulenaking). Obviously the increase in the vanting
from the Callaway plant of radioactive noble gases and halogens,
along with other gases and particulates--even if under ideal conditions
of controlled filtering--would increase the health risks of people

living downwind in St. Louis and for hundreds of miles beyond.
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Dr. Russell H. Margan, Chaizman,
and Memoers

Cawmittee on Fecderal Research on 3iclogical Sffects of
Ionizing Radiation

‘aticnal Research Council

2101 Constitution Avenue

weshington, D.C. 20418

Gentlasmen and Masdames:

I s submitting this ter as 8 housewife anc mother, anc as a citizen who has
been studying nuclear power for six years., The mcre I lesarn acout what is known and
nct known about raciaticon and nuclear powe:z, the more convincesc [ Secome that all facile-
ities that are creating new radicactive materials should be snut down as socn as possi-
ble, except those used for medical purposes. I believe that available nuclesr engie
neesing, scientific and mecdical cesearch talent and funcs should be directed :oward
trying to resclve a problem that is pernags unresclvable: the need to keep those pes-
menerrtly toxic radicective wastes we alrsacy have out of the ticsphere cermanently,
Unless ar until answers can be found for the cld wastes, [ selieve ~o more sheould be
created,

I realize the above paragraph contains concerns that ars not new to you. Althcough
I do not have a list of the other members of your committee, ! krow that D=, Aussell
Hexgan, for one, has Seen IIying since at lsast the 1550's $2 tring cautian ang chiec-
tivity to Cear on guestions of raciaticn stancards and healih rsa:search, an sffot
which unfortunately has been lacgely unsuccessful, (This was cescribed, far example,
in an April 1579 azticle by Walter Pincus of the Jashincton Post about a report J:,
Merzan had submitted in Cctober 1958 to the U.S. suzgeon genesal.)

Throughout this letter [ shall cite facis and gquote from documents whizh alsc ass
net new toc you. That is because [ belisve these materials are -slsvant o your ape
painted task. The U.S. Congress has continued to allow longelived scusces of ionizing
Taciation to be created anc dispersed intc the envircnment years afies scisntists
had lsarnec that those scurces would semain sermarently hazazdcus., [ Selisve that the
raticnale for the decisions and indecisions mace in the easzly years of ~uclzar scwes serezz-
tion should be presented tc America's citizens before similar irseversisle cZecisions
are macde for the future.

Cr to quote three dicta on nuclear waste disposal zrssentac by Wolmen ans Scmman
of the Atomic Enecgy C:ﬂnissianslivisiin of Ingineezing at Cak Rizge:

- 9 » s 8
The proslem of the discosal of -adicactive wasies is s<ill one of =me

-

mest imsoriant canfronting the Industry, even theugr 3Teat srocress

Te=S e

has Deen Tace in IiZentifying the issues anc in imprsving the cesuls

ATTACHMENT 1 (written testimony)
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maximum internal racdiation dose if present in the air or weser: 500 millirems a

Jear t2 a nearby memper of the generzal pubtlic, as per Section 1CS and Apgpendix B,

-

Tacle 1l == or S rems a year ta a worker, as ser Tatle I and the iiatiznal Surs=au of
Stancards' Handbook 69:

"The maxinum cermissible averagze conceantraticns of radicnuclices in
air and wate:r are cete-mined from bioclogical data whnenever such cata
are availacle, or are= calculatec on the bDas:i:c of an averaged annual
dose of ... S -sms when the gonads or tne whcle body is the criti
orzan."” (from "Maximum Permissible Zocy Susdens and Maximum Permise
sible Concentrations of Radicnuclides in Air and in ‘ater for Occupa-
tiunal txposure," Handbook 63, June 1959, p. §)

In sther words, althcough the maximum concsntsatizns sermititec in air ancd water
for the 270 isctopes now listec in the NRC's 10 CFR 20 Appencdix 3 may giffsz fzom cne
another by the most minute amounts, the diffecences may nct Se much meore than conjec=-
ture, And yet these concentraticns form the basis fcr the NAC's negotiaticns with
its licensees in determining sach facility's fi-m cperating limits —= how much radio-
activity may be relsasec tc the envizcnment and how much may e allowec %c lsak
within the slant before a shutdown for repairs is required,

"in spite of the encrmous amcunt of werk which has been done by this
subcommittee (of the ICAP and NCRP), the proolem of desveloping maximum
sermissible concentrations of radionuclides is still rendered difficult
because of the relatively limited dirzect experience with the action of
the radiation “som radionuclides sn human tissues, The contents of this
Handbcok are based on what is belisved t2 be the Sest informaticn availe-
able ancd it is tc be expected that g row) 2 increasas the numerie
cal quantities presanted in this rescrt will e in g _state of continuous
modificstion." (Ibid., pp. ivev; emphases acced)

-To what sxtent has this ccntinuous modification cccuszzed? Teo what extent has the
sequisite resesarch on the health effects of specific isctopes besn performed on which
to base any modification? Apparently not encugh., Acsording to the "Sepcrt of the
Interagency Task Force on the Health Effects of lonizing Ragiation,”™ June 1575:

"The largest animal population studied to date is comozised of 250,000
mice, an enormcus population $c meintain under labcratsry csnditions,
This study has procuced useful informaticn on the ticlocical e“fects of
caciaticn, MNenetheless, even this animel populatizn is not lazge encugh
tc provicde conclusive informatizn on low dose effscis. Also, response
pattezxns vary from species to scecies, le=aving uncsrtain the guastion how
study results should be applied tc humans." (pp. 30-31)

How many racigisotopes have already beern founc tc te mere hazarcdous than was suspecied
Sack in the 1550's when the maximum permissible contaminant levels (now found in Appen-

dix 2) weze fi-et published? For example:

wates anc stesam ciscrasged from a nuclear cower :zlant, NAC licenseess are nct recuired
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tc remcve it. Impostant gquestions, then, include: How much tzisium is c:;atnd
per year per 1CCC-megawatt rsmactor, and how much of that diffuses through the
ceramic pellets and fuel rocd cladding ints the cocling water and ultimetely into
the environment? Following corrsspcondence with Oak Ridge Naticnal Caboratory,
westinghouse and cthars, [ am convincec that no cne rsally has the answerss,

Some of the ways tritium is produced in nuclear -szcicrs are the fallowing:

(1) as & tertiazy fission procduct; some diffuses through the cladding into the
coalant; (2) when boron absozbs neutrons produced by the fission process; boren
i3 often used in control rods, and boric acid is introducsd intc the coazlant
water in pressurizsd water reactors for the purpcse of aocsorbing neutrons 4o
cootral the rate of the nuclear reaction; and (3) as a result of neutzon capture
by deutezium,
' I am always surprised, by the way, when I am reminced of how recent our
knowledge is about nuclear physics: The discovery of tritium as a “ission product
was only first reported in 1559, ¢wo years afie:s Shizpingpert, the fisst commercial
nuclear reactor, became operative - and 14 years afier the first atomic bomb was
exploded in New Mexice,

The estimates of the amount of iritium released Toutinely from a nuclear

facility range greatly.
(1) Commonwealth Ediscn, for example, reposted to the NAC that the

tctal amount released into Lake Michigan during 1577 from Zion's
two 1000-megawatt Westinghouse reactcrs was 724 curies, Af4er being
ceprimanced in 1577 by the NRC for nct reporting its releases of tri-
tium, Comfd changed its estimates fcr 1572 fzom 2.2 cuczies %2 274,
and for 1575 from 40 curies to 1030, The amcunt puslished foz 1976
was 747 curies. ("Radicactive Materials Relzasec foom Nuclsar Fower
Plants = 1577," published in January 1579 as NUREG=0S21).

I do not know whethes the tritium réleased with the continusus
flow of cooling water (e.g., ccoling tower blowdown) is monitared and
Teperted to the NRC, or wnethar conly that amcunt that is relessed in
batches from tanks, Or is all the tritium pechaps estimated, including
that in the batch -eleases? As with nchble gases, [ understand tritium
monitoring takes time and sensitive laboratcosy eguipment, a combinaticn
I would imagine is not feasible for continuously flowing effluents,

(2) At an Internsticnal Atomic Sne-gy Agency seminas held in Vienna in 15€9,
it was estimatecd by U.S. Suseau of Raciclegical rFeal4h scisntists thas

a 10CC-'we pressusized wates ceactor wculs release aporoximately 70CO
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curies per yeer, based on relesases “rom thrse rmactors which at that
time were still using stainless-steel-clad roas.

There seems tc be scme decate abcut how much and at what cate

trxitium diffuses through zizeconium alloy cladding., In a personal
communication from Westinghouse I was tzld that "fuel rocds are clad
with zizconium alloy and tzitium diffuses through this alloy whether
thers ars defects in the clacding or not." (Feoruarzy 23, 1579)
The NCRP report entitled "Tritium in the Enviccnment” says just the
opposite: "it apcears that tritium is celeassec only through defects
in zizconium alloy clad fuels, DJefects in zizconmium alloy clacding
are infrequent...." (Report No. 62, issued in Mazch 1579; p. 11)

I suppose the estimatescf the quantity of tritium releasec to the envizonment
and the amount tc which workers ars exposed 4re important cnly tc the extent that
tritium is cerceived as a health hazaxd, Here, toc, the scientists do not seem %o
agrze.

(1) One health physicist at Cak Ridge, for example, saic tc me on the tale-
phone: "Tritium is no big deal; all it can do is destroy a ONA molecule."
Ancther here in St. Louis said he would te sexfectly happy %o drink
tritium everyday in his crange juice.

(2) In 1949 the Naticnal Suresu of Standards grouped 4oitium in the middle
sange of three as tceing "moderately dangercus." (Handbook 42, "Safe
Handling of Radiocactive Isctopes®). 3y 1564, howeve:s, pechaps afier
scisntists had begun to r=alize %that t:-itium was a fissicn --oduct and
thus was slated to be a common byprocduct of nuclear power, tritium was
relegated o the lowest of four levels of hazard from abscrption into
the bedy. (Handbook 92)

(3) Cther scientists, however, have saricus cocncerns about tritium. In a
list of racdiation cesearch projects funded by the ‘laticnal Cancer Instie-
tute in 1977, for example, the following cescsiztion acpeass of a study
at the Unaversity of Chicage Scheol of Hedicine (2. J. !lewissen, princie
pal investigator):

"The carcinogenic potency of tritium has been docurmentas in
newsScrn mice following acministraticn of txitiated thymidine at
vazicus dcse levels. ... [0 cata exist on 2 possible caszcincgenic
potency cf other tritiated precusscss ner of 4zitiated watss, io
data sre availatble for the possibls lons te=— soxiczisy of toitia-
ted watez, The neec for acditiznal zata is oovisus in view of

the raleases of tritiated water foom nucles:s zcwes csesctcss and nu=-
clear fuel csprocessing clants whizh will =e in coezatis=n :1n the

futuse., Cur cusrent cesearch showes “hzt toisium “rom ss-itiated
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(4)

(5)

be NOBELE

(emzhases adced)

In reseazch at Lawrsnce Livermors Labcratory, Desson anc Cooper found

that "a SCT decresse in the number of zemm cslls can be expected in a
female mouse exposed continucusly Cuzing develcpment t= aporoximately 2
microcuries of tritium per milliliter of body wates," (Zagistion Ressarch
S8, 91-100, 1574). A report on these findings in tha LLL Newsline,
Cctoper-iovember 1974, incluced the following:

"'Cccupational exposure is of much greatar concesn %o me,' Jobson
noted, pointing out that even small amounts of tritiated water vapor
in the workplace can pack a powerful concentrated dose Secause it
has not yet had the chance %o become diluted in the envizorment, ...

"13ut whether cr not the human female is as vulnsrable o titium

as the mouse,' he said, 'we have a warning he-e. e have found

at lsast one population of mammelian cells that is extremely sensie-
tive to raciation effects at cemarkacly low levels of t=itium,'"

-

In the meantime, while the debate continues over its relative bioclogical
effectiveness, tritium is routinely and accidentally being released into
the envircrment — such as intc Lakes “ichigcan from each of its nine reactcs=s.

It seems ironic that while scientists today at Argonne Naticnal Labore
atory blame the tzitium found in Laks Michigan on fallout ‘zom atem bomb
tests, back in the S0's and 60's scientists from the sare lacoratary wese
busily denying that fallout from atmosphesic testing could ever bSe signif-
icant.

So far no one has proven that doinking tritiated water is a good icea.
Would it be unr=ascnable to requice that the -roducers of nuclear electri-
city and hence of tritium prove it is safe before they are allowed to bur-
den our planet with even more? Scme of the tritium being created today will
still be arcund irradiating living people and hings at the end of the
21st Centuxy!

GASES:

Net only are licensee: allowed %o rslease tritium in sT=at gquantity

to the snvironment, but they may release radicactive noole zases in guantity,

as well, The total amount of racigac+ive sases allowed %o ce csleased %o

- e

L -

the atmosphere from the twoerzsctor Zien =lant in Illinecis, “2r example, is
6C,C00 micsocuries (a listle over one=twentieth of a cusie) zer second e
with a maximum per year of 300,000 Quries.

In acdition, I zelisve =hat cnly singe adout July 1

-
i

n

“
¥
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«Te
tempted tc set limits on the concentration of dissolvec enz ~ntrained noole cases
allowez to bDe relsased in liguid racwaste effluents during the rocutine opersatis
of & nuclear facility. According tc the NRC's Draft Racicleogical £ffluent Techni-
cal Specificatiocns designed to standardize permissible -slsases ang menitoring,
C.00C4 microcusies of noble gases per milliliter may be rsleased., ''UREG=04TZ and
04T3). For a 1000-megawatt pressurizec water reactcr, which dischazges about
5,000 gallons of cocling water per minute t2 a siver or lake, this concentration
could mean the release of 1800 curies of nctle gases per year in the liguid effluent
alone.

I am submitting a copy of a letter I sent ¢o the Nuclear Aegulatory Commission
on June 1§, 1980, regarding the venting of krypton from Three Mile Island, The
health hazards of the ncble gases as described in my letter are a far cry from the
traditional descziption of racicactive ncble cases (aside from radon) as seing
inert and virtually hammless to human beings., I had help with my letier from pro-
fessors of physics, bicchemistry, cancer bioclogy, radiaticn safety, and micsobicle
ogy. Other guestions about noble gases which need research, beyond those in my
letter, include:

(1) the accuracy of the state-of-the-art tachaclogiss desighed to
monitor noble gases dissclved or entrained in the liguid effluents
at nuclear power plants, and noble gases released to the atmosphere;
(2) the health effects of xencn;
(3) the reason(s) why more inert gas is taken up by the adrenal than
by any other tissues (referred tc by W. P. Kizk in his review of
krypton literature and hazards, an EPA publicaticn, Jan. 1972, p. 22);
(4) the extent to which noble gases may dissclve in bedy fluids or fat,
enabling them to become distributed to vazious pasts of the body,
—not—iust the lung,

ce TECHNETIUM=39:

"Recent sxperimental cata suggest that the concentratizsn facicr for uptake of

. 99Tc by vegetation from scils may be twe to three crless of magnitucde hizher than the

0.25 value curzently being used in radiclc;.cal assessments. ... Jata on the uptake

and retenti:cn of 99Tc in humans are also necsssary tc imcoove the ssliasility of

dose ccnvertion factors for specific crzans and varicu age 3TOUPS. ..o 1% i8S importe

ant to note that the predominsnt chemical forms of 99Tc relzased to the envircnment
have nct Deen cetermined," That is the wey a zacer cuslished in June 1978 3y the

2CE/Union Carside Cak Rigge Naticnal Lasoratory cegine, anc the sest is no mose
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seassuring. The title cof the paper alcne says a groat deal: "Assessment of 997:

Releases %o the Atmosphere - A Plea for Applied Reseazch.™ (ORNL/TM-§250)

Technetium=55 has a half-life of 210,000 years anc is known to be tocxic enough
that the CRC Handhook of Chemist= and Phvsics (1573-1574) acvises that it be
hancled in a clove box. InsteaZ, herse in Misscuri st ous nation's cldest commercial
uranium fuel fabrication slant, an unexpected batch of S0CC gallons of techneti
contaminated liguid wastes was filtered through an icn exchange column and then
was allowed to be dumped into the two sits svapcration ponds. (The pends were
closed to additional dunping in Februazy 1579.) As might have been expectec, the
discharged technetium iiqzntcd to a monitoring well within a matter of menths, and
no cdoubt will have visited lots of other wells and aquifers, etc., before it
abandons its irradiating ways,

CERIUM AID CARSON AND ZIRCONIUM:

These are cther racionuclides crsated in nuclesr rsactors sbout which only
minimal informaticn seems to have Seen available at the time the Appencix 3 limits
were calculated. For example, carbon-id, cexium=141, 143 and 144, and an ever=
growing list of corrosicn products. One of my faverites is zirconiume36 whish until
a few years agc was thought to be stable but now is creditec with having a half-life
of »3.,6 x 1017 years, In addition, new facts abcut some popularly researched

terials have been accumulating, Fcr example, it now appeass as if plutonium, if
ingested in chlozinated drinking water, can be abscrbed by the gastrointestinal
tract. It is not, as previously thought, just an inhalation hazard tc the lungs.
STECHNCLCGICALLY EMMANCED MNATURAL RADIATION" < that is, ursnium and thosium and cthes
naturally racdicactive materials which are mined from deep within the earth, enatling
them tc enter the biocsphers ir the form of breathable dust, sludce, radon 3as, =tc.
Enhanced, indeed!: -

An isctope with a con:roversial biclogical effectiveness and with a half-life
far shcoter than that of Z:-96 is uranium=238, Its half-life is only 4,3 billicn
years. Fallowing 8 spill of uranium yellow cake cn a highway here in St. Lsauis
duzing rush hcus cne evening in January 1579, I telephcnec Jz. John Gofman in
Califcrnia and was $3l2 by him that a milligram (a 30/1CCCth of an cunce) of uraniume
238 is sufficient $c cause lunc cances. [s it ¢zue tnat the official NAC positicn
renmains that uranium is conly chemizally toxic, net rfacicactively scl Whizh assess-
ment is corsect?

And why doesr't the sublic hear more about poloniume21C as a major hazases of
uzaniwn mill zailings siles? Can anycne even comprenend what the fellowing fact

means?: A gzam of sluzcnium=21C zives of f 183 txillisn alohe sarticlzs Cer sesong,
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or the ecuivalent of SCCO curies, How much pelonium=Ci1C washed into the Ris
Puesco Rives with 4he 1,100 tons of contaminated cet:zis and 100 million gallous
of racdicactive water when the dam at the Church Fcck, \ew Mexice, uranium mdll
sroke in July 15797 Apparently body scans performec at Los Llamos on llavajo child-
ren whe had played in the rsiver snorsly afier the "incident" began indicated that
somehow the children had managed nct to inhale or swallow any detectable amount of
racdicactivity. Similar tests perfcrmed by Union Carbide at Jak Ridge —— on a man
who had wosked hese in St. Louis County for nine weeks in 1570 in a warshouse
satussted wall-to-wall and floore-toeceiling with uranium cre and oxide residue
dust, etc., wearing either no mask or just a paper cone - also registered nega-
tively last yeaz. And two St. Louis cnilczen who had layed in the same warehcuse
and on the piles of mill tailings, when tested at Oak Ridge last year, wers given
+he same clean bill of health., A question I have asked receatecly tc no avail is:
Has any federally-furded radiation lab ever foung a memper of the genszal
sublic == or a worker, for that matter — whose body scan indicated that he

or she had indeed been exposed to a detectable amount of alpha-emitiing radiocactive
sy?

1, If the new 25 millirem radiation stancards for the cublic are reascnacle, how can

society condone stancards that allow a workesr to De expesed 2 €30 times that smount?

The radiaticn dose guidelines established in 1955 by the Feceral Raciation Council
had set the maximum dose for 2 person living near a nuclear facility at 300 millicems,
and the legal average cose for the U.S. population at 170 mrems. That is, gach NAC-
licensed facility was allowed to release an znount of racisactivily %o the aiz and
water that could expose a perscn living nearby to an annual dose of SCC millirems,

As of December 1, 1579, however, the legal stancdards changed., According ts the
EPA's new ursnium fuel cycle standards — 40 CFR 150 == nc-membe: of the genezal pub-
lic may be sxposed ¢o more than 25 millirems of radiaticn a yeex from the planned
releases of racdicactive was“es frcm ithe entize naticn's commercial nuclear cower ine
dustcy.

New standacds have not yet teen promulgated for workers. A weorker is still
"entitled" to be expcsed to 12 rems every year of gxiesnal (gamma) raciation until
he ssaches his maximum lifetime occupaticnal external-raciation cose gqucta (his ace,
minus 16, times S reme) — according tz 10 CFR 2C.101(8), Cver and above that he
may breathe or swallow an accitional inteznal-raciation cose cof S sems' werth of ra2cio-
sctive air and steam = accorcing to 10 CFR Pazt 20 Sec<tizon 1C3 ond Appencix 2, and

135 Handbook §9 (as per pege 3 of this lettex),

&, What zenetic effests might the ccpulaticn expect if wetkess continue <o e
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allowed %2 be exposed to 17 rems per yeas? d

Cne of the most incredible documents I have read about the risks anc benefits
of nuclear sower is the International Comissisn on Radiclogizal Protection's
"Report of Committee II on Permi.-ible DJose for Intesnal Raziation (15%55)."

"Genetic effects manifest t..'mselves in the cescencarts cf exposed
individuals., The injuzy, when it sppears, may t5= cf any cecree of
severity from inconspicuous to lethal, A slight injuzy will tend

%o eccur in the descendants for many generations, whersas a sesvers
injury will be eliminatad recidly throuch the esarly ceath of the
individual carzying the defective gene. Thus the sum tctal of the
effect caused by a cefsctive jene until it is eliminated may 8 cone
sidered toc be Toughly the same., The main consicerzation in the contrel
of genetic damage (apart from aspects of incdivicual misfortune) is
the buxzden to scciety in futurs generzations impcsed by an increase in
the proportion of individuals with delstericus mutaticns. From this
paint of view it is immatsrial in the locng run whether the cdefective
gened are intreoduced into the general pocl by a few individuals who
have resceived large doses of radiation, or by many indivicuals in
whom smaller doses have produced corrssponcingly fewer mutations,
However, sven in this case it is desirstle tc limit the doss received
by an iﬂdiVidU‘lo' (D. ‘V)

"The decisicn of the ICAP (1556) to set the average external occupa=
ticnal exposure at 5 rsms/year (corresponding to 0.1 rem/week) is not
applied toc internal dose calculations except in the cases of radice
nuclides that ars distributed rather unifermly thrcughout the body oz
are concentrated in the gonads., The purpose of limiting the average
weekly tctal body dose (0.1 rem) tc cne-thixd of the former maximum
weekly dose (0,2 rem) was %o lessen the possible incidence of cer<ain
types cof somatic camage, e.g. radiaticn induced leukemia ancd shorten-
ing of life span, which azs considered %o result primaszily foom total
bedy exposure., Cbviously, the reduction in the gonad dose was intende
ed to lower the incidence of deleteriocus jenelic mutaticns that will
give rise to effects appearing in futurs generatizns.” (p. 4)

S. What bizth defscts, if eany, might a nuclsar wcsker and his or her spouse expect
their children tc have?
Is there feceral research uncer way, for examcle, on bizth defects suffered by

childzen of the Jecartment of Defense and Atomic Inergy Commissicn sa2rscnrel who

-

were exposed to radiation during the atmospheric tests of 1945 ¢2 13627 T3 suifezed
by children born in Utah o Nevaca during or after the lievaca tests?

At the Citizens' Heazings on “gdigtisn Victims in Apsil 1520 in Wesningtsn, Z.C.,
I intezviewed at least 3% ¢f the victims —= pecple exposec tc atom Somt t2sts, the
daughter of a Hanford research scisntist, a Savannah River slant workes, ets, - and
asked many of them if theis child-en had bSeen heslithy at Sizth, I heazd about childe
Ten whc wase born dead (ard whose autopsies revealed nothing); chronmic, zainful skin

- -

dissases anc siTange sc2oTing; a child whe was 2oon without an ascohagus, ant whe
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died 21 months later; ancther who was bosn with his stomech paztly closed, Fausing
srojectile vomiting the first year; many miscarriages; ancther zhild whe had a
fibrous mass (never icentified) attached to the base of her szine; a miscarsied
brightly=-cclored fetus that looked likes a cross between a szahcrse and a “cad
(similar to stories tocld by Harshall Islanders); a scn who at age 32 suzcenly
began having numocness of his hands and legs, etc,

I came away from the four-day heazings as angersd at the silence of the meci-
cal profession as I have been at the silence of the faderal government, In sevesal
cases a veteran or other victim menticned that althcuch a doctor had 42ld him or
her that a particular disease cr pochblem was quite likely to have sesn caused by
exoosure to radiaticn, none of the doctors — not ocne — was willing to propose
this etiology in writing.

Are nuclear workers being provided adequats nrotsctive © lothing?

In responsea tc a lstter 1 hac sent to the Naval Sea Systems Commanc asking
about the anticontamination clothing wouin by men expesed to cobalt-860 on nuclear
submarines, the Jirector of the Nuclear Techncleogy Division wrcte as follows:

"Normeal clothing or plastic materials will shield beta radiaticn

from cobalt 6C which is the predominant nuclide sresent in radio-

active wesk in Naval nuclear zropulsion plants, These materials

and cotton coveralls refersred to as anticontaminaticn clcthing,

shield cobalt 60 beta raciation Secause this very low energy radi-

ation (0.3 million electrzon volis) does nmot cenetrate the materzials,

The anticontamination clothing used in this work is similar to that

us 2d throughout the nuclear industry. Its effectiveness in shielding

cobalt 60 Seta radiation is due not tc any unigueness of the clothing,

but cue to the nature of the low Jevel radiation invelvec," (July 3, 132C)

When I asked DJr. Karl Z. Morgan whether he agrees wiih the above, he said that

the cobalt-60 beta has . range in matacial of "many times the thickness of tho
anticontamination clothing,"” (July 24, 1580) I weould also like tc knew asout the
cobalt-60 gamma radiation, If cobalt-60 is the main isctcoe found in the accumula-
tion of cocrrosion procucts (crud) inside primary cocolant systems coast-to-coast,
and is responsible for creating the prohibitively high rsadiation fislds in whieh
workers must nevertheless pexfocrm maintenance tasks, how is it sessible 4hat plasti
(e.g., nylon) coveralls would be encugh to shield a werker? 'hen I first learned
from a nuclear zower plant pipefitter that his "protective” clothing consisted of e
nylon jumpesuit, skivvies, his street shcoes with cotion booties and rubber bocts
oves that, a cotton cap, anc rubZer gloves - all <aped "air-tightly™ with paper

tape -~ [ was inccedulous. I still am,

7. How accurately ace the workers' radiation doses menitcred?



8. when a ;erson is surrounded by radiaticn sources, apparsntly one little film bacge
en his chest cainot tell the whole story: 4

In the wWall Sizeet Jouznal of Septemder 4, 1580, it was regorted that T2 pos-
sible cases of cversxposure were discoversd at the San Onofre nuclear power plant
in Califoznia. This did not heppen because of an accident or because the rsdiation
fields within the plant suddenly became hotter. It's that eech of the workess at
this 4J6-megawatt, 12-year-old plant Segan wearing multizle Sacdges - that is, a
film badge on his head as well as at chest lesvel. The men had besn working under
the steam generator tube pipes through »ich the highly radicactive primery cooling
water flows, The maximum permissible worker dose to the wheole bedy cr the head is
three rems in any 13 consecutive weeks, When the adciticnal badges wese worn, it
was C scover=d that the workers allegedly experienced between 3 and 5 rems, and scme
as much as seven rems. The concluding paragraph of the article guotes a professor
of occupational health and safety as saying the exposure "wculdn's have any biclogi~-
cal effect” and "is about the same ss having three or four X rays in a hospital.' If
accurately qucted, I believe the professor's comments are highly misleading.

b. Nuclear power plants lack effective neutron monitoring:

in a memo distributed within the NRC by Glenn W, Zimmer of the Office .f Stan-
dards Development, date. January 25, 1578, Mr. Zimmer wrote that "perscnnel at scme
commercial power reactcrs are receiving some neutron exposure which herstofore has
been unknown. Apparsntly these expcsures have gone unncticad Secause o the inade-
quacy of the neutron measurement techniques employed, and insufficient kncwledge of
this field. I uncerstand that neutron exposuzes of ug tc a few huncred millirems
in a relatively short pericd of time (a few hours or days) are pcssible...."

c. They alsc lack effective beta monitoring:

Although long recognized as highly toxic, apparently ruthenium has been
causing unexpected monitozing problems at nuclear facilities, It was cdiscovered at
the DCE/Exxon ldahc Operations Cffice in Icdaho Falls that workers were teing exposed
to ruthenium but that no cne had realized it because ruthenium has an unusuelly hich
beta-to-gamma ratic (that is, virtually nc gamma). A special dosimeter cacable of
monitoring beta resciation had to be crested. It was interssting for me ¢c leamn
from a French physicist last week that in France, tos, they have found suthenium %o
be a new proolem = in this case at La Hague, the feprocessing plant,

The abcve compilation of concsrns about ionizing radiation represents only a porticn of +he
list 1 had outlined for you. 3ecause we cannct have nuclear ;owered electzicity without
creating and releasing raciaticn %o the envizcnment, and without expesing weskess to deoses
almest certain to shorten their lives anc to threaten the health of their descencants, !

would urge you ta lock Seyond our naticn's energy reeds to zive full weizht %o the buscens
this exceecingly hazardous technology impeses uocn all future generations,

Sincecely, 5 D ,



Oral Testimony == 8t 2 pudblic mesting Sept. 15, 138C, held by the Committee on
Federal Aesearch on Bioclogical Effects of lonizing Radiation, at the MNaticnal
Acacemy of Scisnces in Washinjton, D.l.eDlr. Russell ., Morgan, Chairzmen, '

My name is Kay Drey. I am here speaking as a housewife and mcther, and as a citizen who
has spent the past six years studying end fighting against nuclear power, I appreciate
the opportunity to spnak before ycu. The puzpose of my tzip tc Weshington fram St. Louis,
Missocuri, is ¢c menticn some of those areas of ionizing raciaticn research which [ have
found either toc be the most veplete with centradictory scientific ceta = or the mest
lecking in scientific cata at all,

3ecause the creation of new sources of icnizing radiocactivity on our planet today is
primarily caused by uranium fusl cycle facilities cperated fcr the generaticn of nuclear
powerec electricity or of nuclear acmaments, [ shall try to c-zanize my launcry list of
research needs in tarms of the stages of the uranium fuel cycle,

I shall start with the front end of the fuel cycle —- with guestions about the health effscis
of uranium and thorium as they are duj up cut of the Zecths of the earth and brought inte
the biosphers — into potential contact with pecple and our humen food chain.

1. Regarding alpha raciation: Is uranium yellowcake only chemically toxic, or is it also
radiotoxic? Is it correct that one millicram of uranium=228 is encugh to cause a lung
cancer in humans? If that is an exaggesation, what amocunt is esncugh?

2. If it is correct that plutonium ingested within chlorinated water is more rsadily abscrbed
by the gastrointestinal tract, making it not just an inhalaticn hazazd to the lungs as
previcusly believed, to what extant may this also be true of uranium and asther alsha emit-
ters? This is impcrtant to anyone who drinks chlorinated Misscuri River wates, for-sxample,
because of the quantities of ursanium mill tailings that have ercced and spilled into the
Missouri River and its tributaries since at least the 1550's.

3. How much radicactivity is released to the enviromment from uranium convession, envichment,

anc fabricatisn plants? 'What impact, if any, are evaporation conds at these sites having
on the ground water?

4. Would epidemiologic studies of workers at the Paducah, Kentucky, enrichment slant; the
Hematite, Missouri, fuel racrication plant; the former Mallinckrodt Manhattan Project and
uranium plants in St. Louis; and other front-end fuel facilities indicate an increased
incidence of multicle myeloma, cancreastic cancer, and lung cancer comparable %o the increases
indicated by the data on workecs at Hanfoxd, Washingtcn? Is it correct, as I heard in
testimony by Battelle scientists in Washington in February 1578 that evidencs of an incrsase

in multiple myelcma and pancreatic cancer-has-Sesn founc not only by Mancusc and his colleagues,
and by Milham, but by the Sattelle researchers as well?

S. Can alpha radiation contaminaticn be accurataly assessed Sy means of the tyce of whole
body scans availacle at Uak Ridge and Los Alamos?

€. Can radiation hazards associatec with spilled uranium yellowcske on a highway or with
lesched uranium mill tailings in a creek or river bed be aceguately monitozec with a Ceiges
counter?

T« 1 uncesstancd that llative American women are concesned 2bout the increasec incicence of
birth defects among children bozn near uranium mines ang mills. In my written testimeny I
list some of the bizth defects I heard about “rom men who weses sxposed to radiation from atom
Somb tests., In addition t3 the establishment of cencer tumcr registries, anc the collecticn
of epicemiolegic ceta on workers exgosed to raciation (and, I might add, $c c:hes hazasacus
substances) in the workplace, isn't it alsc essential tc begin accumulating data on enilzzen

ATTACHMENT 2 (oral testimony)
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Sern with serious bDirth defects, including cata about their parents' werk historims? Or

would this make the nuclear industry and the federal government tco vulneracle %o compens=
sation claims?

8. Regarding the back end of the uranium fuel cycls: How much Tecicactivity is being ree
leasec into the envircrmenr: as a result of the routine cperaticn of nuclsar power plants?
“hat impacts are the gaseous, liguid and particulate effluents having on the water, sedi-
ment, and bentnic communities of our lakes and rivers, and on fish and water fowl highez

up in the food chain? What are the impacts on dairy food, famm produce and meat, and on
the air we bresthe?

9. Shoulc the NRC not be required to change its 10 CFR Part 20 Appencdix 3 maximum permise
sible concentrations now that the EPA's new uranium fuel cycle stancards are the law?

The NRC's concentraticns in air and water == which many technicians, state health officials,
&nd so forth erconeously think are the so-called "safe" limits — are based on a permissible
release of 500 millirems of radicactive wastes allowed to be releassd per each NRC-licsnsed
facility. The new EPA standards, 40 CFR 130, however, limit the planned releases to 25
millirems from the entire nation's commercial nuclear industry.

10. How reliable is the whols concept of the millirem or rem in rslationshin %o cuzies,

as translatec in the field by the nuclear industry? In the handling of racicactive wastes,
to compare the ca““on exercised by the mecical profession with the casualness of the
nuclear industry is iind-dboggling. The entire Jashington University, 3arnes and Jewish
hospitals' medical center in St, Louis nas on hend for use by the rssearch and therapy
scientists, physicians and technicians a total of nc more than nine curies of racicisctopes
in unsealed sources at any one time — and any sealed scurce found to be leaking as much

ea fifty nanocuries (that is, SO billionths of one curie) must be taken out of service for
repais a*t once,

Compare that with the following emissions from the Millstone Unit One reactor near
New Loncon, Connecticut in 1575: 3 million curies of racdicective xencn and kzypton wers
released into the air and 63 curies of iodine; 80 curies of tritium, 18 curies of icdine,
199 curies of firsicn procucts (including 146 curies of cesium 137 and 134), and 170
millicuries of alpha emitters wers relessed into Long Island Sound. How was that transla-
ted into & millirem dose? Northeast Utilities said that a person living at the plant
boundary (drinking the water and bresathing the air) would have & 16 millirem dcse for the
year; a person living 17 miles away would have a dese of six millizems; and a person about
S miles from the site would have about a 3 millir 2 dose. If one wers tc calculats the
number of curies allowed to be released within the NRC's 500 millirem cermissible dose on
the basis of the numbers of curies relessed from Millstone One in 1575 (that is, these
which were transiated into 16 millirems for the yeasz) — the amount would be staggering.

The emissions reported for Millstone One in 1975 wers not the result of sccidents. They
were clanned releases during the routine cperation of the clant. In the event of an "incie
dent®™ or unglanned release, the emissions cauld total as much as a 6t rem dose or mere for
a member of the public before a licensee would be requirsd to notify the NRC immediately
of the release, accorcing to 10 CFR 20.403(2) «= that is, "The release of radiocaciive
meterial in concentraticns which, if averaged over a pericd of 24 hours, would exceed 5,000
times the limits specified for such matesials in Appendix 3, Tacle 1I."

is the consexvatism of the mecical institutions warranted, oz nct?

1 realize that many of the cuestions [ have listed this =ornins are -elated to radiation
suzveillance, rather than %o the bicleozical effects of saciatisn, I feel, howeves, thet it
is important %o point cut the fact that significant guantities of racdicactive matecials

are Sesing relsssec to the envircnment foom nuclear facilities in orZer ¢c enccucage the
investizaticn of the health effects of those <-esleases, Clontsary to the zroncuncements of



the nuclear industry that the rsleases tc the envircnment from nuclear focilities are
insignificant — "less than a Semillicem annual Jose" = [ believe thet the relaases ace
very significant indeed. To complete my list:

11, W-at are the pctentisl health hazards associatec with scme of the radicisctopes re-

leasec to the envizcrment in great guantity from nuclear facilities?
a. For example, ¢ritium or racdicactive hydrogen: Zecause these is nc technologically
feasible way to remove txitium from 8 nuclear zlant's effluents, tsitium is not re-
quired %o be removed., Important gquesticns, then, include: In a typical thcousandewatt
nucleer plant, how much tritium lesaks ocut throcugh the ceramic uzanium pellets, throuch
the fuel rod cladcing, and into the primary cccling watex? liow much is then discharged
into the air and water? Five thcusand gallons cf water a minute are to be released
from the Callaway plant near St. Louis into the Missouzi Riverz, and ancther 15,000
gallons per minute as steam and vapor into the air., How many curies of tritium will
be included? Is this continuous flow monitored by the licensee, and the tctal numbes
of curies reportad to the NRC ~= or is cnly that tritium repcrted which is cesleased
in batches from the hold=up tanks? What is the accumulzation of tritium in Lake Michi-
gan, for example, whers thers are already nine operating reactors, and in which the
water turr-over cccurs only once in 8 hundred years?

A new question was pcsed to me this past week Dy a professor of physics at Washing-
ton University in St. Louis — Nan 3Solef, 3Secause tritium has a nucleus with a mass
three times greater than the ordinacy hydsogsn present in our bSedy cslls, Iz, Sclef
wunders if this extra mass could pechaps change the mannexr in which 4¢zitium forms come
pounds, and the manner in which 4zitium is transcorted through the body = that is,
the ease with which it could permeate through csll membranes and mcve through capil-
laries. He wonders whether, contrary %c the pocular thecry that txitium is dispersed
uniformly throughout the human body, as is natural or light hydrogen, it may instead
concentrate in certain organisms. Is research cursently under way on these questions?

5. And noble gsses: In a recent article in the Chicaze T-ibune by Casey 2ukrs (April T),
the following descriction was included of ncble jases: "Reactors give off so-called
'nosle gases,' which ars racdicective but do not seact with cther matter., If inhaled,
they are usually promptly exhaled, say nuclear exger:s, anc are nct likely to cause
physical damage. One of them, Krypton, could cause skin cances in high enocugh doses.”

In a letter I had sent to the NRC on June 16, 1980, regazding the venting of kzyp<ton
from Three Mile Island, I <iscuss the health hazards of noble jases based on their
physical properties (as cpposed to their relative chemical inertness), and tased on
their solid caughter products. A regorter from Science magazine tcld me a few weeks ago
that he had never read anything like that before acout nchble gases, Neither have I, I
submitted a copy of my June 15 letter along with my written testimony to your commitise
on September 8. Is 4he material in my letter abcut ncole gases accurate, or not?

12. As a nuclea: plant becomes olcder - even after only five years or less of cperaticn -
the piping, valves, resdctor vessel, steam generator tuces, anc ciher cacsts become encrusted
with radicactive corscsion groducts which not only clog up the wosks (causing leaks and
shutdowns and a loss of effective power), but cause seriocus raciation hazazds for the men

whe wosk on maintenance, “he replacement of parts, anc sefueling, 3scause of the nigh racdiae-
tion fields at one =lant, for example, caused by the >uildup of ccbalt-60 and other racdicace
tive materials, it tock700 men eight months $o cepair 2 reactcs vessel outlet cice conmnecticn,
a Tepair which in a coal-fired slant would have taken 25 men atout twc weeks, acsarding 4o
Sernard Verna, a columnist in Nucleas 'lews (MNovemoer 1373, p. S2). The gamma ccse zate of

a pisce of crud that measure< only 4y squace centimelers and whizh was remcved from Incian
Point Cne near New Yozk City measused one zem an hour! In order 2 clean ocut the corrzssicn
ssogucts, the nuclear industzy is zlanmning tc use chelating agents., I[s it cossitle that

+he comoisation of 4he chelating acent sclvent with racicactive materials could act
syng:gistiCllly. causing a health hazard for the cdecontaminaticn wcrkers?

/mm. "‘Al You .&,. ‘JLLJ c'/ﬂ’ﬁu-.?"lp-
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