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Dear Mr. Holgate:
Please accept my apologias for the lateness of this reply, 
especially in the light of your wish to report to the next  

meeting of the Oxnard Democratic Club; There have been so 
many pressing activities, including the necessity or a trip 
to the East Coast and elsewhere, that I have had to defer 
this reply, in spite of my desire to assist you.
Be£ore trying to answer your specific questions regarding 
the dumping of atomic wastes J let mcc give you a little back­
ground on the subject. The intensely active radioactive 
materials that are waste products from nuclear reactors arc 
not being dumped at all in the sense in which you are 
interested. They a:e being held in underground storage tanks 
at several places in the United States, particularly, Oak 
Ridge, Tennessee; Hanford, Washington; and the National 
Reactor Testing Station in Idaho.
The wastes about which you are concerned are the small 
amounts of radioactive material that result from the use or 
radioisotopes in laboratories and industrial and medical 
applications, plus miscellaneous objects contaminated with 
radioactive materials in the course of experiments and 
developmental work. Compared to the amounts of radioactive 
material naturally present in the world -- some 450 billion 
curies are dissolved in the oceans alone -- the small amounts 
of a few hundred to a few thousand curies per year that are 
disposed of in this way could be thrown into the ocean 
carelessly and still probably do no harm.
In order to be additionally safe, however, we in the United 
States lave adopted a more careful practice than other 
countries, some of which do dump their radioactive wastes in 
bulk into the sea. We require ours to be encased in heavy 
containers, either filled with or made of concrete, in order
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to insure that they will 30 to the bottom or the depths at 
which we permit them to be dumped. We insist that these 
depths be at least 6,000 feet, and here in California We have 

even persuaded those concerned to go to slightly greater 
depths than that, not because 6,000 feet is unsate  but because 
the additional factor of safety is easily obtained. The only 
purpose of the containers is intended to be that of carrying 
the material down to that great depth. There is a bonus, 
undoubtedly, in the fact that the containers will hold the 
material, or most of it, for a considerable time J and thus 
permit the radioactivity to decay even before it is released 
and diluted by the ocean waters.

Now, let me answer your specific questions:

1. The containers vary in kind. Most of them, it is thought, 
will hold the radioactive material for periods of the order of 
ten years, although as pointed out above, this is not a very 
important factor.

2 (a). The radioactive materials-are of many kinds, each of
which has a characteristic half-life. 1foat this means is that 
1'or a material whose half-life is one year, the atoms disintegrate, 
giving up energy in various forms of radiation, and the disin­
tegrations occur at such a rate that one-half of the atoms in 
any quantity of this material disintegrate in one year. This 
leaves only one-half the amount of the material at the end of 
one year; one-half of that, or one-fourth of the original 
amount at the end of two years, etc. At the end of ten half- 
lives, less than one-thousandth of the original amount is still 
present. In addition to this natural radioactive decay) as it 
is called) the materials may dissolve slowly in the ocean and 
thus be spread in very dilute form throughout a large body of 
water.

(b). When a radioactive atom disintegrates, giving out
a gamma ray or a beta particle) the changes produced in its 
near vicinity are changes produced by ionization of atoms that 
these rays encounter. This ionization is a temporary thing and 
can produce lasting changes only if it results in some kind of 
chemical reaction. It is these chemical reactions in living 
things that may in some cases be harmful. From the human point 
of view the irradiation of the sea water or . creatures living 
in it, either microscopic or large, has no importance. The 
radioactive atoms that dissolve before disintegrating may be 
carried anywhere in the sea.
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3. There is no danger whatever that currents or fis:i \.ill 
carry the radiation icseIf anywherej since the ganuna and beta. 
rays co not p-ne trate v""l7 far and cannot oe carried on. The 
currents anc1 living organisms mayj indeed) carry radioactlv.... 
a toms away _rem the dump in::; area, and the location of t!ic se 
atoms at the tirne they happen to disintegrate is o:..., i nt-eresc 
to mam. However, man has so many radioactiv e atoms inside , .is 
body naturally, coming from the same sources as t;e 450 billion 
curies tiat I mentioned above which occur in the saa, that the 
effect of a few more radioactive atoms is inuneasarably small. 
Oil;-,,- if a large number of such atoms, ot kinds that Iiappen to 
possess a. number of undesirable characteristics, all congregate 
in one inCividual -- only than in th'-re a significai .:; likelihood 
that the inc.li vidual may 1)2 nanied.

There is no known way of sayin__; with certainty that a c: ....rta;.n 
amorn ,;t ol'a paTticu.lc.r radioactive material will harm a giv en 
individual) except for the 2;:treme cases Hhere we can say with 
certainty that a very large amount will kill anyon -. 3c ientisvs 
have. :'lo\)2ver, investigated the subject so extensively t_,.... t W2 
have a fair idea of the chance oI harm correspondin3 to various 
amounts of each radioactive substance. Arbitrary factors of 
safety of one hundred to one thousand or more have been applied 
to the smallest amounts that have been known to cause injury to 
som2 peoplej and these arbitrarily lowered values have be ,en 
tabulated as "maximum. permissible 11 amounts- of radioactivity 
that 2. person should be allowed to acquire from man-made sources 
in the course of his ordinary activities. This concession to 
our desire to gain the advantagen for mankind fi’om the use o:. 
atomic energy and radioactivity should not be regarded either 
as a serious burden to mankind or as encoura:::;in:; unnecessary 
exposure to radiation. The wisest course re know j_s to avoid 
unnecessary exposurej while reco2;nizin0 that the small exposure 
involved at the levels I have mentioned really presentevery 
little danger.
d- (2.). Usin0 the fission 9rocens to get atomic energy, as ttc 
do now in all of oui" nuclear reactors) radioactive waste is 
inevitable, out this waste is the ni0h-level material that I 
mentioned earlier. Even if some day we can get our atomic 
energy from the fusion process rather than the fission process J 

and thus avoid producing the fission products that constitute 
most of this radioactive material, we will still deliberately 
ira:rit to produce quantities O.L radioactive material to serve the 
innumerable uses these materials presently serve in research, 
medicine) industry, and agriculture. It is these uses which 
principally produce the low-level radioactive ’waste we are 
talking about.

Since nothing we do changes the rate at which radioactive 
materials de...,ay, only tire can truly dispose o.,, th .iso ma ter_als 
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after tliey have s2:;:‘ved their purpose and become vaste. .-.11 
;-■"' can ci.o to get rid of tl-ern is •to disperse them so widely 
that they ar-a in such dilute Torn that no one- c:an get enou,^ii 
to e,;;:pose him to a sioni.'leant risk o; harm. You will •. otc 
that I Iceep using th"' term ,!significant. ” This is a term 
wh i.eh is constantly challenged by those vzho Peel that it hide3 2. plot against the public Health and -welfare. In factJ it 1g 
only the cautious approach of the sciontist when he wish2s to 
make a completely accuratc state-i1ent. \le might equally say 
that thc-re is no significant hazard in talcing a ba th J even 
though we recognize that some people slip and are injured or 
killed. What I have in mind Is that the risks whieh I have 
termed inioig.lil f1 cant a re of tl!..... same order as -- or far levs 
than -- innumerable risks involve in all of man1 s activities.

(o). There is no prospect that the low-level ' .-astes trlil 
accumulate in amounts sur1.,_'ic ient to cause serious problems J 
'jut the problems of disposing of high-level was t;es still nc2d 
to be solved. • Much work is oeinG done in ’research touari that 
e-nd, ant • t saems lik?ly tnat; some one or more of the various 
approaches •"Till succeed. kven if the- fusion process of gelling 
atomic energy does not roach a practical stage for many years)' 
and-ii tne use of nuclear reactors for power is incr—aeed t;o 
t_ie maximum extent _pr..... senfcly foreseen, the problem of keeping 
trass radioactive vmstes confined is not so great as to threaten 
man 1s survival.

5^ The s2.me principle that is applied to the high-level wasces, 
namely, confining them in Imm-m places rather than dispersing 
them and; diluting them in the sea) has been used to a limited 
extent for low-level wast es. At the Atomic Energy Coffiinissioh 
sites at Oak ,idge, Tennessee and in Idaho, areas have been set 
aside e-or the burial o:... sucn wastes in the ground J and many 
commercial users of radioactive materials ann nuclear reactors 
have been sending their wastes to these locations for burial 
ac the stinulated fea rathar than paying a waste disposal firm 
to imbed the material in concrete and drop it into the oc:san. 
The use of land burial as a means of disposal shows increasing 
promise. Only publicly-o;mecl lands can be used in this way, 
since there must be assurance that the tract will not be 
employed for otner purposes ’while radioactivity is present. 
Since some of the radioactive fission products have long half­
lives -- some oZ the most important cmes have half-lives o .’ 
about thirty years -- it would oe necessary to insure tliat thes- 
radioactive !1 cemeteries 11 are not used for other 9 urposas for 
hundreds oi years.

6. Radioactive materials become radioactive wasJc2s only wh2n 
they cannot be put to use. The low-level wastes above discussed 
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can no longer be put to us e because o... Lie v2-_7 fact t'_ec 
they arc in such scrambled forms; dilute solutio. s L. . •..ante 
water from labora tori:)sj small arnoun ts soaked into paper to;; els 
or rags, traces t: io.t cannot :,cac:ily oe removed fro;.1 laboratory 
glassware, tools, shoes, co-icro.lls, and the like. Li:: large 
amount of wastes in mors concentrated f orm — Leo high-level 
wastes -- rno.y turn out not to be waste at all, but indeed Co be 
useful because of the heat that is generated. r.12 radioisotopes 
that ar-:. in demand for a multitude of uses have been c::cra„ted 
from this mixture to the extent the.t present needs ro quire, iouC 
mor2 or the same may be fo ,nd in these wastes J together i:itl - 
others fo: which there i::. 1 .o )resent demand. Snall po’-er 
sources tor the electrical requirements o:C' space :.iiss:i.l2s _. 
isol-ted si:ial systejs (lights and radio signals) ~.n! similar 
applications ha.-e alrea:- jeer. developed J using -.adioicoCoj-:.s 
as a ....,ui;rce 0j? -1 eat. k0rkic j.J:_riw Goiic ai med at usirag 1..,'__,..t\.:: 

luix-cd mu-Loao t :i_ •io ri::" teri2.1.o v::.:ic h c ons ti tirte -‘c}i2 v;aote i is s io...i 
1 ■':.")o.Ju..; Cd i ... u. c ... milar \.ay.

I cruse Liat J lata as 
' e h)l-)lul to ;:rou and

th2:::;.J annwers are, th2y will nov2rthcl23::; 
youp .,?2j.loir club members.

Sincerely

P.lexa: .der Grendon 
Coordinator


