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POOR ORICINAL

BEFORE THE UNITED STATES NUCIZAR REGULATCRY COMMISSION

In the matter of

NRC Docket No.

Shallow land burial of low-
level radicactive wastes

: PETITICN OF THE
NATURAL RESQURCES DEFENSE COUNCIL
TO ADCPT INTERIM REGULATICNS GOVERNING
DISPOSAL OF LOW=-LEVEL RADICACTIVE WASTE

The Natural Rescurces Cefense Council, Ianc., ("NRDC"),
en its own bekhalf and on benalf of its members, hereby setitzicns
the Nuclear Regulatory Commission ("NRC") %o act immediatelv =2
adept interim regulations setting needed standards for shallow
land disposal of lcow-level radicactive wastes. These rsculasziosns
ire needed to ensure adequately safe dispecsal of cersain lang-
«-ived radicactive wastas, tc bBring NRC's regulacerv srovisions

inte cenformance with safety measures alresady adcpted sv zhe I,

<
w

Zner3yy Research and Cevelcpment Administra~-icn ("ZRLA"), and =2
assure that safe disceosal metheds for low-level wastas can e
adcpted following preparaiicn of an envi-snrenzal impacs staze-

[ent 3y NRC on its entire sregram for disposing 32 low-lavel

. . . e - ra &1 - R — - - S T
Tadicactive wastas. This petizicn is filed sursuans == 3 U.3.C.
- 229 \ . - ' . - - - . - -

3 33d(e) (l370) and 10 € ?.R. § 2.3¢ 2973
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Specific

SUMMARY OF ACTION

11,

lly, petiticner requests that NRC adopt the

regulations set cut in Appendix A to this petition. The 3ro-

posed regulaticns would require the following:

A. Long-Lived, Transuranic-Contami~ated Was<tas

(1)

(2)

(3)

-
3. gtaer

the transfer of regulatory authority
over long-lived transuranic wastes
fzxcm the states = NRC;
an immediate end to burial of long-
lived transuranic wastes with only ‘
retrievanle storage permitted: e
payment of fees by gerscns that c
produce transuranic wastes 9 m
finance adequately safe germanent °
disposal; a
establishment of a raporting and Eor oy
inspecticn system gperatad 2y NRC :5

- ‘
(with cn-site, unaanncunced inspec- z
ticn By NRC inspectsrs) =z assuse h
accurate classification of transu- h
ranic wastes;

Low=Lava!l Radisactive Wastas

W

L s # ¥4 3 -
tile susTension Sl Lilensiag 2L tew Jr

. F " - $ N P - .
enlarsed burial tites untili NRC sstas-
lishes 3.5¢ selgction cziseria, racic -

ACSive Ts.2as3@e 3taAnLArICS Setilng



maximum sermiisible migrasicn rates
far radiocnuclides away f£rom disposal
sites, minimum standards for environ-
mensal monitoring programs, and
standards for long-term care with
mechanisms =S finance such care;

(§) establishment of miaimum .fees <o Dbe
paid effective immediately for each
cubic foot of waste buried at
existing sites =0 assure adegquate

funds for long-term care:;

POOR ORIGINAL

(7) the solidification of all radio-
active wastes before shipment <o
reduce the potential Ior release <o
the envircnment either through acci-
dent or sabotage.

Petiticoner urges the Commissicn =0 adept fortawith tlese
regulations, which are needed immediately as lntarin jeasuras.
In mhe attached Memcrandum, peti:ticner sets JutT Tie severs:

problems and uncertainti =rat have recent=ly seen idenczified

in present methods of disposing of low-lavel wastes. 3ased cn
these sroblams, getitioner has raguestac tnat the Commission

under~aka a *ille-scala evaluasisn oF <he antize low-laval waste

4 b - - . -~ T : ga=igd »
Si3tosa. 2T°ScgTam. Jelose == Commission canl acostT 4 sacsiscacscely

- £ . b ‘o . . -z ; memen
set oI correrahensive IJegulLacidn acwever new s8T
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complated and a final e.vx'cnmon--- impact statement filed with
the Council on Envircamental Quality. The present getition

seeks the prompt Commissicn action neecded to Preserve the caga-
Dilicy to dispese safely of low-laevel wastes until the necessarvy

studies and envircumental impact statement are completed.

= e POOR ORIGINAL

Petiticner Natural Rescurces Defense Council, Inc., is

a4 non-profit, membersnip corporaticn organized under the laws of
the State of Yew York. NRDC is a charitahle Qrganization exempt

frox taxation under Secticn 301l(c) (3) ¢f the Intarzal Revenue

Code. NRDC's principal office and place of susiness is locasad

T 15 West 44th Street, New York, New Zork. It maintains as-
L 4

th Screet, N.W., Washiagten, D.C., and ats

~4

w

) |
-

[

offices as 9
2345 Yale Street, Palo Alto, Californmia. NRDC 2as a na=ionwide

memtersnip of persons dedicazed &0 zhe defanse and

reservatrt.on

'(l

of the human environment and the natural resources of =

-
——

Cniced States. Other persons supgert NRIC's Sbjectives by
financial constributions and perscnal efforss.

The cbjectives ¢f NRDC include:

(a) =¢ main-ain and enhance the gualisy of ==: Ruman

envionnent:

(3) =2 monizer faderal Zepar=menzs and sagulasory

Sonsicerad la decisicnmakinc, and, ia sareisular, =s
- - - - - PR -
ensure tnac faderal statutas dasigned =3 srasacs and



enhance the erv ironment are ful

iuplemented;

(e¢) to inmprove federal agency decisic king
which affects the environment by commenting,
zing and

furnishing information, and iaiti

participatinag administrative proceedings;

(d) ©o select and undertake envircnmental

which have a potential for estab-

lawsuis

lishing widely applicable precedents for
ting some

saving, reclainirg, or protect

important aspgect of cur naticnal endowment,

health and safety of the

.
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including

public: and

(e) =a provide a central,

for scientists, lawyers, educa

concerned citize

cur courts and administrative agencies

. .
vizonmenta.d

effective instruments oI en

=een iavolved in

£ i=s cbiectives, NRCC nas

Znergy Commission ané now

many :.oceedings invelviag tie Atomic
ission.

che Nuclear Regulatory C&

—

- e o -

bl @ ot - -

: - - mm@s mwmamagd i - p.
YRDC's =asis iassrest 13 the cagtidnec FIsceecoas I3
o né 3u=urs NRCC memzers, iell

g Susure NI

swaftold: (1)



progeny, and the public

protected from increased risks of cancer and genetic muta

that aight be produced
substautial amounts of
tQ protect present and
the public who live or
level radicactive waste
provide adequate
radicactivity.

BASIS FOR REQUES

by ensuring the prblic is adequately

by improper and unsafe disposal of
low=-level radicactive wastas; and (2)
future NROC Qembers, their progeny, an
travel near to disposal sites for low-

s by ensuring that disposal practices

protecticn against off-site migration of

v

The basis for petitioner's request is se= out in full in

the Memorandum attached
ever, seticicner allage
petition:

(1) Two of the
level waste dispesal si
nuclides away £z2

/
wastas wers suried. Y

-

to this Petition. Briefl

s the following facts in suppert sf its -

six existing commercially cperated low

tes have experienced migraticn ¢f radic

(2) Evidence from one commercial 2isposal sits sugges

s.ons

=3

stated, how-

the burial trenches, less than 15 years alc

-3
-

that plutcnium has migrated frcm the burial sites =3 surrosunding
%

= ::m':::L;e: sensral 22 ==ae 7.5., Incrovements Veeded .n =he
:and Ciscosal ¢f Radicac=.ve vastes - 5 JTODLEM 3% C3ncurias
at 14 (General Accounciag Cs=iss .3'90 LAeZeLlAster SL=8d aAs
GAC ferors]: Repecset of :is Nuclaar Reculascry Commiszion Raviaw
3Ioup §aga-‘-3q Maxsy Tlass, Xentucky Commerclal Radicac:ive
Wasce 3urial Ground, az 2 (Julv 7, 1373 (hereinalzar cized

as NRC Reviaw Sravz eccre

214 0%

j)\q \

PSR ——.
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areas.?’ ‘ £

(3) The six existing burial sites were salected witacus
adequate study of the geological, hydrological, topeographical

and metecrolcgical conditions of the areas in which the sites

were lccated. ¥

(4) ESavironmental avaiicciidy pioyiams al sevezal existing

wasta disposal sites are saricusly inadeguate ‘/

(S) Improper practices at existing burial sites have

been corrected only extremely slowly and sometimes nct at a;l.é/

(6) A radicactive liguid storage tank at one disposal

site has already been the subject of sabotage or vandal .3/

(7) Plans and !u:x&inq <zTangements for long-term gur-
veillance of the disposal sites are 3grossly inadeguate at
several of the existing commercial burial grcunds.l/

(8) No site selecticn criteria or other standarxd
governing the operation of low-level waste burial grounds

gurrently exis:.g/

/
2 U.S5. Environment 2rotection Agency, Preliminary Dasa 2n zhe
cecurrance :f "*ansu.an;_z Juclides in the Zavisonment at z=2e
’aa.aac*’va Naste 3urial Site, Maxev Flats, Xentucky, ac J3-<5,
JU=3 & 13) (2?‘\’32«/ 3°.5"'321)-
3/ GAQ Qecor suzra note 1, at 9-18; U.S. EZavironmental Protection
chncy, mren 3 on Zavironmental Statement, Lizuid Metal Tascz
sedar Rea Tor Program, ac 25 (April, 1974). See, G. Ce3lchananne,
Geohvdrolocic --.3 derasisns in =he Manacemen= o: Radisac=tive
Wa3t2, L <7 NUCLeAr TecnncCLoCY 438, 423 .cec. o34
4' - o . - NN _N e
- GA0 Rezort, susra nots L, at 22-2%
& ra., at 25-30.
2 N2C Reviaw Grous 3eccor=, suzrTa ncs=a L, 3t 4.
- GAQ Repors, susra ncts L, at 34-39.
2 /
- d.

.
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(9) The U.S. Energy Research and Cevelcopment Adminlistra-
ticn which operates burial grcunds for the low-level radicactive
waste generated by the federal govermment has pronidbic th
burial of waste contaminaced by transuranic elaments. ERDA
currently requires storage o2 such waste s2 that it can be re-
trieved within 20 years.— .

(10) The Acom;c Energy Commissicn proposed regulaticns
prohibiting the burial of tzansuranic-contaminted waste at com~
mercial burial grounds in September, 1374, but never xade tlesa
regulations final 10/

Petiticoner alleges that both the Nuclear Regulatory Com-
missicn and =he U.S. Energy Researca and Develcpment Admiaistra-
ticn have recently agresed witk the General Acccuntiang Qffice of
Congress that the following steps are nesded:

(1) "A comprehensive study cf existing commercial and
ERDA disposal sites to better evaluate their ilisy to restain

Y
radicactive wasts.‘£=/

(2) The develcpment cf standards for dissosal sises "which

provide clear criteria as to when radicactivity migraticon Csaches

-
S

an unacceptable level and corractive actions are neecded.”
(3) An evaluation of "the effactiveness of meoniscoring

grograms at existing dispecsal sites” with redesi as needad.

-=' Znersgy Researc: and Cevelspment Administracion, Manual,
- - — | ————

e s - .-
=. 0311=-044(3) (&) (i373).
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"NRC agreed that the environmental m&ni::rznq srograms at czztain
burial sites needed inp::vemen:."kl/

(4) Regulatory action to correct specific problems, in-
cluding slow progress in state action to remedy idencified
problems; a lack of timely and effectiva licensing actions: the
absence of independent monitoring programs; and the absence of
jocd recordkeeping practices at disposal si:as.éi/

The above faicts and the Commissicon's own ackacwlecdgement

of the serious shnrtcomings in the nation's current program for

¥

%

dispesing of low-level radicactive wastes require the Commission
to taka both long-term and short-term acticon. Broadly, NRC must
undertake a thorcugh studf cf the entire low-level waste dispesal
program, iancluding the preparation of an environmental impact
statement pursuant to tae National Eavironmental Policy Act of
1370. More importantly, however, the present petition is directed

to the need for immeciate action by the Commission.

Petitioner helieves the existing avidence summarized abgve
and set out in greater detail in the attached Memorandum compels

the Cocmmission 20 act promptly in the following areas =0 carzy

out its obligations under =he Atomic EZnerz, Act of 1354, 42 U.S5.C.
§§ 2011, et sec. (1970) and the Znersy Recrganizaticn Acs of 1374,
42 U.8.C. §§ 5801, et sec. (Supp. III 1375).

' .
Lo
[

=’ td., at 25=25.
23 ra., aec 25-33
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A. Transuranic-Contaminated Wastes

The evidence indicating that radicnuclides have migrated
less than 15 years after bSurial must te interpretad in light of
the extreme toxiciiy and long half-lives of transuranic elaments.
The risk inherent in continued burial of transuranics compels
the Commission %0 preuibis immediately any fursher surial of
Wastes contaminated with these radicnuclides. The Commission
must raquire that transuranic-contaminated waste 2e stared ia a
retrievable fora to preserve the capability %o dispcse sf such
waste safely by whatever metihcd the Commissicn ultimacely
determines to be required. ERDA has already reguired such -S-aps
in handling waste generated by the government. The AZC propesed
such a prohibition for commercial wastes, but wens cut of ex‘astence
Sefore promulgating these regulations in final form. NRC action
is acw long overdue.

Tc implement this prohibiticn, the Commission =must adept
regulations which revoke the zight of the states to regulate
d.sposal of wastes containing transuranics and rceasser:s the

cmmissicn's authority over such wastes. In adéiticn, =he Com-
missicn must reguire that such wastes he stored so =:2at shev

will remain retrievable for at least 20 years and =hat indus=rias

procducing such wastas pay a fee =0 finance safe terminal dispesal.
Subject =C revision altsr study by the Commission, zhis fse shculd

-
! R
- &/ ey - - . - - - - -
- See, Ramsev, Ca.y, 3lasawitz, CSolsy, Richasiscn, Zwvagviaw

- & - . = - - - - -~ ' - Ay - -
2% Manacement Pracrams 2oz 2lussni: “"‘“-lﬂ-:l-ed SClisd HASTE
i3 S22 U.3.4., 12 Manacement Sf FlussniunsCopeam o ng=gc SCil2

- w2 ~ - B . P ==

Nastas, ac /5 (CECU lNuclear zZnersy AGency, L3/ =i .

—5
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the Commission must establ SJ an enforcement mechanism o assure
that all such wastes are properly identified. Adegquate eniorce-
ment will require an iaspection system staff By NRC inspectors
that carries a physical measurement of wastes £C guarantee proper

identification.

B. Suspension of Licensing of New 3urial Grounds

The U.S. Eavironmenzal Protecticon Agency, the U.S. Geclogi-
cal Survey, the General Accounting Office and others have now
identified ex“reame uncertainties as tc whether the gresent sites
selected for dispesal of low-level waste provide acceptable iso-
laticn. These uncertalnties Dear directly on Questions ¢£ public
health and safety and require that the Commissicn not license fur-
ther disposal sites until it has establishned the following standards:

* Mininmum site selection criteria for zroposed

sites based sn topographical, gecgraphical,
ecological, geclogical, hydrological and

acteo::l;qi:al characteristics:

w
e
o
w
0

POOR ORIGINAL

* Radicactive release stancdar-ds for burial

(8]
s }

establishiang maximum permissisle migracl
rates for radionuclides wnich, i

will require corrective acticn;

Ul

- 1 4 - . ..
* Standards @Stal..lSllAC miiaimum reguilenen
) - ..
Sar eavironzenta. JACNRILICILNG SroOgrams 2T QiSs-

gcsal sizaes; and

e - - - £ - -
* Specificacions of t..e tyPe O

!

Ciomiall
0
™~

il i
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-12- ooa
the fees that nmust Se paid ser zuzic fasct’

- -

Qf waste buried =5 finance =he =2s5=s of 5’7

long-term care and surveillance.

C. Immediate Payment of Interim Tees %o CJover
_—
ong-Term Care

Currently, persons shipping lov-level waste =5 =he NR2-

licensed dispcsal sise at Sheffia.d, Illincis pay only five cents

per cubic fcot of waste burzi to cover the cost 2f perpetual
care of the site. These funds are ncw placed ia =he general
tTeasury of the State of Illinois which ocwns =he land on whizh
the dispcsal site is located. The 3AQ0's cw-lavel waste ssport

found that this fee was t20 low %0 generate =he zoney necessary

o pay for perpetual care of the site. Morecver, sir~ “he nonay

isn't padd into a spucial account but into the Illincis’ seneral

Creasury, there is nc guarantee that the fses paid will :ze
Y anta @ . " 16/
avai’lable for long-term care.==
3ased con charges establizhed by =he 3State 2f New York and

19/

Sroposed by a special study commisise in Soushk Carslina,==' =he

Commissicon siould iomediately require =hat-disgesal sise licensees

collact a minigum charge of fifteen cenzs jer subis fscx of was=te

Suried =2 pay for perpetual care of zhe dispcsal site. This

charge shculd be revised as sccn as the Commission can complate a

=
=2 zee 330 R@COTS, suUpra ncte 1, at 34-15

L

== See GAC Rezor=, suzra ncte ., asz 1%; Gran=, 2558, ang Stealy
"ZeoncmiT Analysis o7 fanding AZTangements Ior Maiassrance, Surs-
vel..ance, and Contingency CosSts Asscciaced wisk 3urial 3¢ Lowe
-avel Radicactive Wastes in Scush Carzliza.” cec. 1374




thorough study and review of the financing necessary to fund
adequately perpetual ca:x: of the dispogal site. In addizion, the

Commission shculd aot permit unless these Sunds

are deposited by the land cwner intc a special, interest-tearin

escrow account decicated to the sole purzese of financing safe

perpetual management of the disposal site.

D. Extension of these

Recuiremen :s 0 States

The Atomic Energy Act permits the Comm

to the sta+<es the authority to regulate, amecng other

level vwaste dispcsal sites.

if the states' programs are (l)

uch del~gation is zvthorized

adequate =0 protect public

ission to delegace
things,

only

and safety, and (2) compatible with the Commission's program for

the lation of radicactive materials. See 42 U.5.C. § 2021 (4d)
(1970). The Commissicon should adopt regulation finding that
the interim regqulations proposed in thls setition arz essential
to protect tae public health and safety and central =2 the
Commissicn's program for the regulation of radicactive matarials.
Such a regulatiocn would have the eflect of requiring thiat the
states, which regulate five 0f the six existing Durial sites,
adopt equivalant regulations that (1) suspend ie issuance oI
new lice-ses for disposal sites and (2) require immediates’y =i
sayme 72 fees adeguate tS Ccover long-term <$OStS.

Pailure of a state %28 act would in eflsct reguirs e
Commi sisn =5 iaisiate proceediigs under secticn 274(5) 2of le
ASE 2 0.8.C. § 2022(35) (137Q0), to terminace its agTesemens 0
delagacte regulacsszy gower =2 the stata lavolved

.
«SW=

healzh
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E. Prohibition of Shicment of Liguids

s ———— wo—

Experience at the disposal sizes strongly sugsests thas
the presance of liguids in low-level wastes has Seen the
critical factor in producing migraticn of radicnuclides from
the location where they were buried. 18/ Iz addition, in what
was apparently a deliberate act of vandalism or sabotage, =he
contents of a tank of radicactive liguid was relesised ineco =h
gzound at one disposal si:::aggiaco the waste was liguid, it
could not te effectively recove=ad. Plaialy, burial of :ad:;-
active liguids shculd not be permitted. 3ut equally importaatly,
shipment and storage of low-level radicactive wasstse in liguid
form creates aa unnecessary risk of release of the radicaectivicy
SC tle envizomment. To eliminate this unnecessarsy hazard, she
Commission should act immediataly %0 require that all radicactive
wasta material shipped to a disposal site -e shipped as a

solid.

Cr the reascns summarized ibcove and set Jut at grsaser

length in the atzached Memcorazdum, sesiticners raguast =le

)
o

- See JA0 Rexcrs, sSu3Ta ncte !, a= l4-l3.

19
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this Pe

ition, or their equivalent.

.

Respectfully submitsed,

[ taalaa]
C D COTTON

(Natural Rescurces lefense CJcuncil,
2345 Yale Street
Palo Alto, Califernia 9430

Attorney for Petiticner

CATED: August &, 193758
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APPENDIX

. 00k g,

PRCPOSED REGULATIQUNS

?roposed Regqulatiors leguirin
She Storage ST ALl Tracsuranic wWastes,

sOSPection O A€ CLASS1IlCaAtion O 'USh W“astes.

1. Section 150.15(a) of 10 C.FP.R. Part 20 is umended =0
a new subparagraph (7) =0 read as follows:

§ 150.15 Persons not axempt

(a) » ” o
- Ed - -
(7) The dispossal or storace of soansuTasic

‘elements (atomic nr Siber greater than
92) on land.

2. Section 20.302 of 10 C.F.R. Pars 20 is amenced by
adding rnew paragraphs (d) and (e) == read as fullcows:

§ 20.302 Method for cobtaining approval of
Procosad Jlstcsal srocecures

L - - -

(d) (1) Pending ditermization by the Com- !
missicon of adequately safe neans for
germanent isclaction of wastes contaiain
or contaminated with sransuranic elements,
the Commissicn shall nct authorize non-
retrievable disposal of such wastes on
land. The Commissicn will net approve

. 2 o '3
Ay apfLisSation J9T a l.dense I .lCense

O

amenczent 20r iatasin storage of cransu-
ranic elaments tomic fumber greaser

than 32) except as provided i subparza-

graphh (2).



(d) (2) Waste containing or contaminacted
with transuranic slements may nct e
stored at disposal sites unless

(L) such waste is consigned
to specially marked arsas of
the burial site;

(ii) every container of such
waste is clearly labeled on
its extearior surface to iadi-
cate =otal tsransuranic and
radicactive content, the con-
centration and chemical form
of the transuranic and other
significant radiocnuclidaes
present in the contaiaer in
the greatest concentrations,
combustibilicy, compactibil-
ity, aad container weight;

(iii) permanent records are
maintained for esach waste con-
cainer reflecting the general
nature of its contants, total
cransuranic and madicactive con-
tens, the concentrazion and chenmi-
cal fcrm of the transuranic and
other significant radionuclides
gresent in the container in

the greatest concentrations,
combustibilicy, compactidilicsy,
centainer weiszat, and storage
locacian, and sach wasts con-
zainer is labeled 30 =hat e
waste contained can e idanti-

2ied v cToss~-refesssncs <o sush

- -Te. S -

VNI H00d




- a-
-

permanent records; and

(iv) such waste is packaged

in containers so designed and
constructed that, after 20 years
of stcrage:

(A) there will te no re-
lease of radicactive
material from the con-
tainer;

(3) the effectiveness
the packaging will not be
significantly reduced;

O
"

TUNI9IY0 400d

(C) the labeling on the
.outside of each ccntainer
ill be readily identifi

able; and

(J) the container will
withstand expected strasses
involved in retrieval cper-
ations and shipmen:c <o a
final reposiszary with no
release of radicactive
material.

(d) (3) As used in =his paragrapgn, wasctes

containing or contaminated with transuraslic
elaments means those wastes contamizated

with alpha-emitting radicnuclides with
atomic number greater than 92 £ gresater
than 10 nanccuries/s>am (10 misrscuriss/
tilogram) , subject =0 the 2alilowing can-

itions and understandizcs:

: P {ieaniiaat 24 : =
(1 nese radionuclides include,

et st .




and transplutonium auclides:

(i) The activicy density may

be averaged over the contents of
individual shippring containers,
such as S5-gallon drums, iacluding
materials added fo: shielding or
sorption of ligquids. Late dis-
covery (for examp.e, on recalcu-
lation of data) that an individual
container is above this level will
not be considered as necessitating
Lts retrieval provided there is
reasonable assurance that the
average of the container and the
balance of the asscciated con-
tainers is below the lO0nCi/g
lavel;

L
(Lii) No material may be added %2
waste material for the purpose of
reducing the concentration of
transuranic radionuclides. Addi-
tion of material=s needed for scr3-
tion of ligquids or for shielding
shall not be considered as
material added fcor the pursose

£ reducing the concentrazic:
-
-~

o o

transuranic radlonuclides; and
(i7) Zfor troical 2u-239 waste acs
chis activity derisic
Tecogniz chat indirect Teasuce-

- . 4
AANSS Or estinates anc acdmiais~

astead of dizect sxcarnal

neasuraments. An axampla 232

~ [\

TYNISIN0 400d

LY

‘U



4) (4) (1)

20

such administrative controls is
the sstablishment of specific
in-plant working areas from
which typical wastes have teen
established by suitable studies
as either being above 7»r telow
the control value.

Within 3C days of the ef-
fective date of these regula-
ticns, every licensee propesing
to ship licensed or other radio-
active material to a licensed
burial ground for disposal or
storage on land shall file wit!
the Cormission a descripticn of
the direct or indirect measuring
procedures, estimzting procedures,
or administrative controls zhat
will be used to identify those
wastes containiag or ceatami-
nated by sransuranic
and those wastes
taminated. The Commission shall
not agprove such nethods unless
it determines they ars substan-

.
e.amentcts

S0t SO Con-

tially ceztain t2 identify ac-
curately tlose wastses contain-
ing or cOntaminated with sransu-
ranic elaments.

(£4) Effective 130 days alter tie
dace of shis reculati

2ffacuive

¢ lLicansee sinall

/«E-

3 ¥
<

n
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material to a burial site for
disposal or storage on land une-
less tha radicactive content of
suck waste has been measured,
estimated or determined by
methods approved by the Com-
mission.

(Lii) At least cnce annually,

a Cormmission inspector shall
make an unanncunced iasgecticn
tour of each licensee generactc-
ing waste materials containing
or contaminated with li~censed

or other radicactive materials
to determine whetier the approved
procedures are being followed
and, by appropriate physical
measurement, whether the
approved procedures actually
result in the accurate identifi-
cation of all was=ss containing
Qr contanminated with transuranic
elements.

(e) (1) The Commission shall not azprove
any applicatiocn for license %o receive
waste materials containing or contaminacsed
with transuranic slements for storage 2n
land unless the licensee cbligatas 1imsels
to collect a financial fee applicabla %2
such wastes as rescuired >v subparagraszn

(@) (2).
(@) (2) PTioxr So accapting,; 25r zasvzisvabl
SCOTRGE, AnY waste canzalaing Or contamiaa

with Sansuranic e.snencts, sach licensae

- — -
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shall require the person sShipping
such wastes t0 pay a special fee
the amount of $350 per cubic foot ©

such waste delivered for burial.

e |

"

(@) (3) The amcunt of this fee shall
be revised by the Commission within
one year of the effective date of
this paragrapih to assure that the fee
will be sufficient t3 cover potential
costs of ultimace disposal of the
waste, including the cost of

(1) Scorage and retrieval of
the wastes;

"
J

(ii) Packaging cf the wastes

for shipment t©o a final reposi- ' a
s =3
(1ii) Loading of the wastes and yom—
shipment to a final repository: a
= =

(iv) A 2ro rata share of the
e
projected cost of constructin

b

and operating a final repository.

(v) An allowance for axtracrdin-
Ary costs that may be necessitaced
by future safety con erazions.

(@) (4) - The amount of the fae shall De re-
vised by =he Commissicon based on the best

prodection of anticizated =exminal ilsposal

nethods and 30s8ts, and sha’l ce .aviawed

2 om -

%Y 5 - - '
anllva..y 3y =ilse Commission T2 acdiust ISr

-
-

ec=ad termina. disgesal

changes iz 3z
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(@) (S) The fee shall be placed ia a
syecial trust account by the licensee

to be available to finance agpropriacely
safe dispcsal of the transuranic wastes
stored by the licensee.

3. The intrcductcry paragrapin and paragraph (a) of
§ 20.304 are amended =0 read as fclicws:

§ 20.304 Discosal bv bsurial in soil -

No licensee shall dispose of licensed material
by burial in soil unless:

(a) The total quantity of licensed anu
other radicactive materials buried act
any one locaticn and time dces not ex-
ceed at the time of burial, one thou-
sand times the amocunt specified in
Appendix C of this part and does not
contain and is :rot contaminated wit:
transuranic elemints (atomic number

greater than 92); and
- - - -

TUNIDIY0 400d

Proposed legulation ?zohibicing Licensing of Additional
Land Oi1s- 3sal Sites Uncil =he Commission 1as Ceveloced
Neeced Gr-iceria Sor Site Select.on, oLsDoSal Site Raci-e
4aticon Stancards, Site MORitoring srogTams, ancd .ong-

b
T8Im Care Aecuirements and SuNCclig ArTancement

§ 20.302 of
(

10 C.P.R. Part 20 is amencded by adding a .uew
garagrasgn )

£) =2 read as fcllows:

§ 20.302 Method for obtainiag agersval for s3ro-
cosec clisposal srccecurss

b4 . - 1 - . . -
renewal 2% a license) =5 stecel.ve waste

b . - - -
material containing Liseansed Jrcouler
. ‘. - - Y i - -
radicacti7e 2actaslal ITCWmM CTNar jerscns
Sar 4disposal 3n land 22 zermit any .isansas M4
N |
Py ot P RN X T I ¢
wlding such a Licanse =5 expand Sperat.icn
unsil che Sommission 2as zublisnaed



regulations setting forsh the criteria

for the following:
(1) Minimum sitc
teria in terms of the gecgraghi-
cal, topographical, geclogical,
metecrological, hydrological, and
ecological characteristics of
sroposed sites;

selection cri-

(2) Radicactive celease stanuards
for disposal sites ¢ .ablisbing
maximum permissible migratiosn

tes for radionvclides which,
if exceeded, will require
corrective action;

(3) Standards establishing mini-
mum requirements for environmental
monitoring programs at disposal
sites; and

(4) Regulations specifving th
tyre of long-term surveillance
required and establishing the
amounts that the dispcsal sice
licensee nust corntribute ser
cubic foot of waste buried to
pay Ior the cpsts of long-term
care.

?-ocoscd aogu‘a-«cns !equ;:;;g,!n:s'im Pavment of faes

.O Assurs Adsguacze _ an~-.e:m care anc
+-300Sa. Sit2s, ang

«sC8NSeQ Matarlial ot sent

..:u;:;:: J8SCITS

i. Sectior 20.302 of 10 C.
adding a new jaragragh

§

20.

-
oV a

-
raad as Zallcows:

'dah—ﬁd T - shtainisc a
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(g) No licensse shall continue to
receive licensed or cther radio-
active materials from other perscns
for dispesal on land pursuant =0 a
license issued under this section
unless: ;

(1) The licensee cblilgates it~
self to pay fifteen cents for
each cubic foot of waste buried
to the owner of the burial sit
to cover the costs of long-term
surveillance and care:

(2) The owner of the burial site
has agreed to establish an escrow
account dedicated to perpetual
care and surveillance of the dis-
posal site tc receive the pay-
ments required under subparagrapn
(¢) (1).

The Commission will undertake

immediately a study to determine
whather the amount specified in
subparagraph (1) is sufficient to

cover all costs for perpetual care

anéd maizntenance of zhe site and

will rev.se the figure accordingly.

Part 20 of 10 C.F.R. is amended by adding a new

s

.

3

20.404 =0 read as follows:

20.40% Resorts of surial of licensed makerials

(a) Any licensae :that 2iscoses cf
licsnsed material 3v surial i= soil
suant 290 § 20.304 si:all make a raspor

% -~ : spd wim e ¥ 3
=0 =he Commissiin wishia 30 Zavs of

SR p———




c.ose of each calendar year on the
nature and gquantities of material
invelved in such burials.

(b) The reports required by paragragh
(a) shall be based upcn the reccrds
maintained pursuant tc section 20.401
(b) and shall report the t=otal volume
of material buried during the repeortin
pericd and describe to the greatest
extent practical the amcunt and tyze
(by radionuclide if practical) of
licensed material contained therein.
I£ the reports are not basad cn actual
physical measurement of the radicac-
tive materials present in the buried
waste, the reports shall describe

any estimating or indirect measure-
ment procedures utilized.

Procosed Regulatsions Zxtending Recuirements t9 Agresement
cate Fragram

Seczion 20.302 of 10 C.F.R. Part 20 is amended by addiang
a new paragraph (i) to0 read as Zollows:

§ 20.302 Method for obtaining aporoval of sro-
20s88C d1isDOsSa. Drocecurss

- L4 - -

() The Commissicn herezy declares
and finds that the reguirements set
foreh in its regulations governiag
disposal zrocedures for disposal of
Licansed or ctaer

and set Zaozth i 12

, a2 §§ 20.301, 28.

4 as-e assential
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protect the public health and
safety and are central %o th
commission's program for cae
regulation of scurce, by-product
and special nuclear materials.

Proposed Regulation Requiring Solidification of All
ELgu;E NAacLO0AcCtiVe nastes Secore sa.omenc to a Lom=
mercial Waste

1sDCsa. Site

A new section 71.43 is added to Title 10, Code of Feceral
Regulation, Chapter 1, to rszad as follows:

§ 71.43 Solidification of radicac:ive waste
Shiomencs to Licensec waste a.socsal
sites

Notwithstanding any other provisions
of this Part, all waste material con-
taining or contaminated with licensed
or other radicactive materials shipped
t0 licensed commercial burial grounds
for storage or dispesal, shall be shipped
as a sclid.

Regulations Prohibiting Disoosal ¢f Transuranic Ccntam-
inatac wWasta at Sea

Section 20.302(ec) of 10 C.F.R. Part 20 is amended =2 s=2ad

as £ollows:

§ 20.302 Method 2o aporoval of
- L4 - -
{¢) The Commission will nct approve any

cplicatica for a license Z2or disposal of

licensed zaserial at sea unlass =he agsli-

cant shows =2at such macerial does ot

contain and is not scataminated wish q(\%
sransuracic alsmenzs and tnas sea disgesd]) A
3figrs less _(Sm 50 man Sr Lthe anviIonment

ghan otaer practical altermative Metlods

£ disposal.
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RADICACTIVE WASTE DISPOSAL.

A.

Low-Level Radicactive Wastes 2cose
Substantial Eavironmental and
Health Bazards.

l.

zarge Amcunts QOf Radicactive
Materials Contaminate The
Rapidly Growiag Volume 2f
Low-Lavel Wastes.

The Radionuclides In Low-
Level Wastes Are EZxtremely
Toxic. .
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BEFCRE THE UNITED STATES NUCILEAR SUGULATORY COMMISSION

Petition for Rulemaking and Regquest )
for a Programmatic Eavironmental )
Impact Statement Rigarding NRC )
Licensing of Disposal of Low-Level )
Radicactive Wastes )

)

MEMORANDUM CF POINTS AND ACTHORITIE

IN SUPPORT OF THE

NATURAL RESCURCZS DEFENSE COUNCIL'S
PETITION FOR RULEMAKING AND REQUEST
FCR A PROGRAMMATIC ENVIRONMENTAL i

Seaal

IMPACT STATEMENT

I. INTRODUCTION AND STMMARY

Highly toxic radiocactive wastes are produced atc zany

stages in the uranium fuel cycle. Until

research efforts, regulatory actions and

very recently, hcowever,

sublic attenticn wers

focused alncst axclusively on the problem of acw =2 stors tie

digh-level radic cstive wastes left cver whnen irradiaced Z2uel

sods ("spent fuel”) frzom nuclear

srocessed = racover fissicnabla
large zotsncial ! scsed v
produced in the auclsar

= b 4 ]
fuel 2ycla

In Mazeh, 1378, Nasuzal

aranium and glusonium.

.
lasgurzas Cas

sower zlants are chemically

-
.en®

che other radicacslve wasg:as

2ave seen larzely ignored.

-
- -

anse




petitioned the Ngclot: Regulatory Commission (NRC) =g take
actiocn to assure adequate handling of uranium =ill :Azlinqs.k/
This Memorandum concerns another major waste disgosal grcoblem
that requires immediate attenticn and apprIg ° *e regulatsry
response -- the disposal of "low-lavel” ::dioac:ivc “astes.
Currently, low-levwel radicactive wastes are generally
delivered to comr.ercial companies for disposal by haurial
i shallow earthen =renches. These disposal practices are
acw regulated on an inadequate ad hoc basis, without sufficient
technical analysis of the hazards pcsed by the wastes and =h
long-term adequacy of the means of dispcsal. The past
inadequate regulation of cocomercial low-level burial sites
has already produced a potentially dangercsus situation that
may lsad to unnecessary, unwarranted and unhealchful conzami-
naticn of the human envircnment by the long-lived radic-
auclides in the wastes. Unless the NRC immediatzaly takes
corrective steps and adog:s 4 com ™ rehensive regulacory program
for managing low-level radicactive wastes, sericus fouling of
the eavircnment may occur, posiag a grave petential thrasat =2
cthe zublic health and safety.
By the end of 1375, more than 13 aillion cubic feet
¢f radiocactive wastes, containing about 30 ki ocgrams of slu-

tcnium, had Seen buriad ia six locaticns shrsughcut the Taizaed

W

-y ’ - - .
= 40 Ted. Reg. 20983 (May L4, 137%); 41 Tad. 2eg. 22430 (June
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Statos.a/

These wastes 1§cl;d§ i wide wvariety of iata:ials.
such as paper trash, ion exchange resins, glassware, etc.,
containing many different radicactive elements and isotcpes.
Unforturately, procedures once claimed tc be safe are
now proviag inadequate and potaentially danqc:cus.l/ Recent
events and studies strongly suggest that shallcw land burial
is not an acceptable disposal practice for all che radicactive
wastes that are currently classified as low-level. Iadeed,
the Eaergy Research and Cevelopment Administraticn (ERDA)
has prohibited the permanent burial of transuranic wastes at
government facilities and has an active program for exhuming
scme transuranic wastes and evaluating the possibilisy of

retrieving more such wtstcs.i/

aca:iags on Low-Level Radicactive Waste Dissosal 3efore
@ "onservation, Inergy, and Nacural ‘5bscu::ss Suocomm. o2

:ae Comm. On GOVernment Uceracions, J4ti cong., 44 3e€ss., at
Z13 (L378) |Rerainazzer cizec as Hearingcs]. Low-level radic-
active waste is also being buried by tie Zfacderal government at
many of its nuclear installations around the counssy. Th
U.S. Energy Research and Development Administration operates
major” burial cperations at its Hanfsrd Reservacicsn in
Washiagton, the Idaho Naticnal Engineering Labcrassry (INZEL),
the Los Alamos Sciantific Laboratsory, the Qak Udge Nasiznal
Labcratory, and (e Savannah River 3lasns. 2., a: 2:7 233.
The sresent Memorandum add.asscs anly &th ‘*mmc::; Ll low=laval
waste dispesal program and dces nos address many similaz
problems wihich exist in the government's ;::q*am

- Id., at 90, l1i2-11l4.

4 / . - - - -~ : - - 2 - - -

- U.S. Ats saersy ission, Trale Favizonmental Statament,
Managemuns 3‘ ':mme::; L Hizh-lave. 2anC -2nSLrin.on ccon-am-on2zad
Kac. aaczzvs NASTRS, SASTAMOGr L2+, AT J.47LJ \NASO™ L2337 ;

e = > - 3

» -ue'°v Reseazch and Develormans Admiaigtraticn, Srads
Env;::n:e":a; S=azemenst, Was=e Maracamen= Ioerations, -22-0
SESISBEL ZNCITGRTLNIC LASOLATOTY: B0, Jon€ L3/9, 8% ea"éon"ds
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The inadequacies ¢f the present regulatory. srogranm
can be traced primarily to three factors: (1) no detailed,
comprenensive assessment has ceen made of the hazards zosed
by radiocnuclides contained in low~level waste; (2) there Ras
been virtually no analysis of the specific land burial methods
and procedures which should be utilized; and (3) insufficient
study has been made of the geclogy, hydrclegy, and other
important environmental factors of burial site areas. As a
result, scme radicactive naterials with extremely long zalf-
lives have been zlaced in low-~lavel waste burial trenches
without sufficient assurance tha: they will remain effectively
isclated Ircm the environment £or the necesssary hundreds,
thousands, or even hundreds of shousands of years. Ia face,
recent studies strongly suggest that measurable migraticn of
radicnuclides has already occurred at two of zhe existin
coommercial burial sitcs.i/

If the naticon's reliance on nuclear sower =0 generats
electricity continues to grow, encrmcously increased amcunts
2f low-level wastes will sccn e jenerated. Furthermcre, tae
magnizucde ¢ the lcocw-level waste surial problem may soccn he
substantially increased by a decisicon currently under considera-
ticn by NRC, =0 permit larje-scale regrccessing <of spent fuel
and recycling cf plutonium. Secause ¢f the sctentially large
envizoumental and neal.th hazards, it i3 imperaszive zhat NRC

2

undartake an extansive and caraful study sefsre Iurcaer iisscsal




of certain wastes proceeds.

The Comptroller General of the United States has
recently submitted a report to Congress which substantiates
the need for a detailed risk-bene®’t study of land dispecsal
of radicactive wastes. Th.is recort stated the Seneral
Accounting Office's conclusicn as follows:

“Because (1) disgcsal sites must
retain radicactivity for an extrexely
long time, (2) migration has already
been detected at some sites, aand (3)
the USGS and EPA earth scientists
have questicned the adegquacy <f the
studies made at some e.isting sites,

a comprehensive study should be under-
taken at both EZRDA-cwned and commer-
cial sites.. If the public is willing
£0 accept the risks of land di~ osal 5
of radicactive terials, it has a
rzight to assurance that radicactivicy
will be disposed of only at sices
which are expected tc retain it and
prevent it Srom boccm;aq a publi

hazard. The public a-so nas a :1qh'
to expect at least a sconcensus among
earth scientists that " sosal sites
are suitable."” 6§/

Such a study must include a broadly based examination
cf the environmental risks pcsed by low-level waste disposal
and a therough analysis of all possible alternative means of
safely disposing of these wastes, with Jdetailed avaluations of
t.le envircnmental and economic consequences of each alternative.

The logical forum fo _n-s examinaticn is a programmatic

- 7

4 Comperaller General 9f the Cnited States, Rmport =S e
ongress, Imsravemer=s Needed is i@ land Jissosal oI Radic-
active WaSte$ == 5 SToCLaW OF e8R:-=-18, 4= L. .cARuaAZ, .2,
L373] \AEF=73=34) .necs.naczer c.:z2C 23 3AC leszcrs!
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environmental isipact statement covering all aspects of the
low=level waste dizposal program.

Morecver, aside from the obvicus wisdem of undertakin
this analysis, the ¥Yaticnal Eavironmental Policy aAct of 1370,
42 0.5.C. §§ 4321 et seg. (1370), requires such a statement.
In preparing this analysis, NRC must view the problem in its
brocadest and most comprehensive terms, considering all
relevant questicns and reascnable alternatives withcout beixg
confined by past practices and decisicns.

Catil this impcreant study has been complated and
its results evaluated, immediate regulatlry stecs aust Se
taken to assure (1) that the practices jermictted in the .
interixz are safe, and (2) that :hQsc interiu disposal prac-
tices do not foreclose cptions that may be adopted at the
conclusion of the study. Specifically, pending issuance of
the final environmental impact statement, NROC .s petiticning
NRC to adopt regulaticns that require the following:

(1) Retrievable storage of all transuranic sclid

waste and fee paynents -y rferscns that
produce such wastes =2 finance sals

Fermanent disposal;

]

(2) Suspension of licansing of additcicnal
level waste disposal sitss until four syres
of safaty and an sornmental zraotecsicon

tandards 2ave teen sromulgated:;

L

- lm e = ] .
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low=level :adzeictivc wastes =0 pay for
necessary perpetual care and surveillance
of existing sites; and

(4) Solidification of all low-level radicac-

tive wastes before shipment to any
disposal site (i.e., a prohibiticn of
the shipment of low-laevel wastes in
ligquid form).

This Memorandum examines briefly the past nistory of
low=level waste diséosal and the gotential dangers presented v
such wastes, and sets forth (l) the basis for NRDC's conclusion
that NEPA requires NRC to prepare this statement immediazely,
(2) the critical qQuestions which must be addressed Dy the
required programmatic EIS, and (3) the reasons NRC should
adopt the suggested interim regulaticns :c;:ainod in NRDC's

Petition for Rulemaking.
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IZI. BACKGROUND =-- THE PRCBLEM OF LOW-LEVEL
RADICACTIVE WASTE DISPCSAL

The proposed generatisn of electricity at iacreasing
aumbers of nuclear power plants would inevitably =zesult in the
-producticn of vast guantities of varicus radicactive elements.
This radicactivicy would, in turm, contaminate a wide variety
of materials during the cperation of power plants, the processing
of irradiated fuel ("spent fuel”), and the zanufacture cof new
fuels. The radicactive wastes produced at thase varicus stages
of the nuclear éual cycle have been divided by the industry
and the federal goverament into twe categories: “high-level”
and "low-level"” wastes. Those materials defined as highe~level

wtst.ll/

are p:.oducnd exclusively at reprocessing plants and

consist of the intensely radicactive residue remainiig aZ~er

the spent fuel has been physically and chemically treaczed

in order ¢ extract unfissioned uranium and plutonium.
Low=lavel wastcsg/ are essentially defined as al

radicactive waste materials which are notc classifiad as aigh-

level wastes, and consist of an axtramely wide variscy o2

contaminated materials, iacluding, for instance, 2aper trash,

/4 Current regulations define "high-level liguid radicactive
wastes” as "thcse acuecus wastes resulziag from the cgeration

of the first cycle sclvent extraction system, S sguivalens,

and the cancenzrazed wastas from subsaguens sxtrac=ion cyclas,

OF eQuivalent, in & facility fSor reprocessing iovadliated reac=er
fuels.” 10 C.Z.R. Pares 350, Appendix T. No otier catsegory of
sadicactive wast2 .3 defina ia existing regulasions.

38/ . o . " s
« In this Memcrandum, the sezm :w--ave. wassa" 13 usec o

identily all wastes, other than aiga-lavel was=es, tlat saancs
Se seleased =5 :tne unrestrictad aavironment.

2 AL
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packaging material, broken qiassﬁa:c, building :ubblo, Bro-
tective clothing, mcps, ion exchange res: s, shielding, contrsl
rods, and heavy machia.:y.g/ Compared =0 high-level wastes, low-
level radicactive wastes represent a2 much larger volume of
material and a much greater diversity of physical and chemical
forms.

Since l)62, everything not classified as high-lavel
waste has been permitted by federal regulaticn =0 be suriud
at commercial waste burial sites in shallow ecarthen trenches.

These commercial burial facilities are located on land cwned

by either the federal governzment or one of the states. The

locations of these facili~ies are listed bolow:iﬂ/. -
LOCATION YEAR LICENSED

Beatty, Nevada | 1982
Morehead, Xentucky

(Maxey Flats) 1963
West Valley, New York 1963
Richland, Washington 1965
Sheffield, Illinois 1987
Barnwell, Scuth Carclina 1371

/4 The category of "other than high~level"” r.dicactive wastes
iacludes, amcng otler thiags, the folleowin
* Traasuranic (alpha)
= (Cladding Fulls
= Miscellanecus algpha sclids
- Miscellanecus algha-ceta-gamma sclids

* Miscellanecus ceta-gamma solids

* Ncble sases

* Icdine

» fritiu

* Deccmmisgsiconing solid
‘34" -~ e * 3 hand - - .
==" S'Connell and Holcemb, TJ7.3. EInvirsnmental PrIsecticn Acency
"A Summary 92 Low-lLevel Radicactive Wasztes 3usiad as lommercial
Sitss 3etveen 1362~-1973, wish P23cecsisns 22 =he 7T2ar 2330," L3
Raciasion Dasa and ecOr=S, at 758 (Jecemzer 13T4) [neraizaZuar

—y "
JoRN8L. 3 ICLECMD | .
=
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Under current plans, when the dispcsal facilities
are "filled,” complete crntreol 2f che land will rever:s =0 the
government that owns i{.. The state or federal govermment will
then be respgonsible for monitoring the wastes to detect any
movement of significant radiocactivity cff-sice, and for takiag
any corrective acticn required =0 protect the pdpuza:aon and
envircnment frcm excessive exposure to rrdicactivity. hese
custodial functions will be required until the radicac-.ivisy
decays to "safa" levels. Depending on the guantitiss of
particular radicnuclides in the wastes, disscsal sites nay
have =0 5\ monictored for tens of thcusands of years.

Recent developments strongly suggest taat the erissiag
program for disposiang a2f low-level wastes nay not adegquately
protect the public health and safecy. NRCC believes that the
rapidly growing volume of low-level wastes, =2e axtreme
coxicity of the radicactive materials involved, and recens
reports <f the inadequacies in current dispgcsal sgeraticns

demcnstrate the need for 1 complete reassessment sf low-laval

O

waste disposal practices.

A. Low-Lavel Radicacsive Wastas P2se
Substantial Eavizcnment2]l and Health
Zazazds.

Hac_3.7 GCoWins C.on® ot
Low=_ava, Vasctas.

The low=lavel wastas consisned =0 sommersial surial

gzounds same Ssom z:any scurces including universisy and iadus=rial

A7\
l\& L e

J
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research centers, medical diiqnds:ic and treatment facilities,
military installations, and, increasingly, nuclear pcwer
reactors. These wastes include a broad range of materials
and radionuclides. The materials vary from paper, plastic
and glass, to concrete and steel, t0 ion exchange resins. The
sadicactive elements contained in the wastes include fission
products, such as cesium=-137 .and strontium-30; fissicn by~
products, such as plutcniun-ZSS; activation pred.cts, such as
cocaltc-60; as well as nazural radicnuclides, such as radium-
226. TRhe half-lives of the radionuclides range from a few
months to tens of thousands of years.

The volume of this low-level radicactive waste is
already extremely large and rapidly growing. B8y 137§, more
than thirteen million cubic faet of waste had been buzied.ﬁé/
Morecver, the amount Of material buried each vear has doubled
2 the last five ecars from one million to two million cubic
feet per vear and mest projecticns exgect the ra:e to rise =2
an average annual volume oOf about 14 amaillion eubi: feet per
vear tetween 1°40 and 1390.53/

T™.e Nuclear Regulatory Commission and :the Zavirsonmen=al
Protection Agency bota astimate that the lowe-leavel (nen-alghna)
wastes accumulated by the nuclear power industry by the yvear

19/
2000 will Se apgraximately 330 =2 350 aillison susic feez.=='

Hearings, supra n0%=e 2, az 2.3
L2/
- SAC Regorz:, supra ncts §, as 3
=y,
==’ Hearinss son RwWdicactive Wastes 3efsre zhe Joins ZSamm. an
ABSULIS ISAGTTV, JIT <onG., LAC 3@88., Ac 32, 33 \doV. =3, =275)
ﬁ'z_')
[
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Substantial uncertainty and disagreemint, however, exists

within the federal govarnment as =0 how m:uch transuranic

1Y/ both in terms of volume and

13/

contaminated low~level wastes,=
radicactivity, will be generated in the futurs.
NRC projects that about S5.4 million cubic feet of
sransuranic-centaminated wastes will accumulate Sy the year
2000, while EPA estimates that the country will be faced with
the problem of disposing of more than 65 millicn cubic feet of
such wastes by the turn of the csntu:y.ki/ Scientists at the Qak
Ridge Naticnal Laberrtery predict an intermediate value o2 1§
millicn cubic !cct.Ll/ These estinates all assume =hat each
1000 MWe light water reactor in the United States will generace
approxizately 40,000 cubic feet of "cther than high-level”

wastes (act including enriciment and decommissiconing wastes)

Y/ Transuranic or "alrzna" wastes are usually defined in =his

country as radiocactive ites containing at least 10 nanocuries
(10=? curies) of transu. .z radicnuclides per gram of zmaszerial.
VS/

-

The overall uncertaincy in ::-.c amounts and ‘-ru af low=
level radicactive wastas derives frcm differences of cpinicn
about (1) tle size and nature of -n. cemmersial auclear sower

;adust:*- (2) the lack of larse-scale commercial cperazicnal
information about the radicactive contamination asscociaced with
zmaterials which come in contact with radicac=ivicy: (3) =

inherent difficulties in predicting Sfuture technological shanges
in processing technigues iz an infant wndustry; and (4) differenc
viewpoints about the :argin <f safety invilved in burving
diffarens cyPes of wastes in shallow earthen <renches.

22/ Zeariass, sucra mo=e 11,as 12, 43. 3cth essimatzes assume
commercia. Cavelsiment of the liguid metal fass bresecder csacs=ss
and extansivs plutsniam recycl

.

¢’

<=’ 3lilcmexe, Xse § Yichcls, 2ro‘ecticons 32 Radisactive Wastes

B .- - ™ - -

t3 3¢ Senecatec 3v The T.5. JucC.sas Jower LnCustI/, 4t I, 33-37,
—— —— -
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during each year it opc:a:os.-g/ Iaclusion of decommissioning

wastes cculd mcre than triple the average annual generatic
of other than high-level wastns.lg(
The 20tal accumulaticn of low-level wastes at cormer-

cial dispcsal sites may prove to be significantly greater than

thase already large figures indicate. First, previous estinates

of waste geuesration rates have been low by factdrs of ten cor
mcre. For example, one cormercial site, expected t0 >bury
apgproximately 750 curies per year, has in practice dispesad
cf between 22,07C and 710,000 curies per year in by-preoduct
material alcne. SQcond..basod solely on an extragolaticn of
hiscorical data, U.S. EPA scientists have estinated that'the
total waste volume that may Se received at zscocmmercial disposal
facilities covld be roughly one billion cubic feet by the

year 2000,22/

a volume that would "cover a four-lsae highway
£rom coast-to-coast cne foot deep.”

All of these ext=remely rough ¢ = .¢8 0f the amcunt
of low=level wastes likely t0 exist in the year 2000 are laryg

in comparison with the existiag accumulation of 13 millicn

28/ See, e.3., U.S. Atomic Enewgy Ccmm¢s:-cn. prososed Final
Envi cnn.n.al Impact Statement:, Liguid Metal Fasc §rosd¢r

‘C-Q"’ . q' ’ Qm. - - :. 3" \d.c - 4‘/ H
Mann, & * 3ond.i ks, “"Low avc‘ :c--d Radicactive Waste

in the Nue <. Tuel Cycle,” at 2 (grepared 2or :::scn: zion at
the Americaa Nu c;ca. Seciecy wintar zeezing, Nov. 1§-21 1373,
San Francisco, Califsreaia).

13/ %

== Hear:ings, supra note 2, &% &,

-
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a 7
gubic feet at commercial low-levael waste d;s;osaL,si:os.ziﬁ
Aegardless of the precise figures, it is clear that the amounts
of low-level waste being generated are @scalating rapidly and
will expand enormously by the end of the century..  As a - i
congressicnal subcommittee cbserved,

"Low-level waste . . . continues =0 -
represent a »ajcor aspect of the total

rvadicactive waste management and

disposal problam . . . , aad it will

assume even grasater properticns in -

future vears as the Quantity 2f such
material increases.” 23/

7/
b2 The distribution of wastes accumulated by 1373 and the
projected dataes for reaching the dispocsal capacities of
existing sites are shcwn in the following table: .

Low=Level Waste Burial Sites and Quantities
of Buried Wastes (1373)

Volume of Waste Projected
Size (millicn cubic £%) Termination Datce
Morehead, Xeatucky i
(Maxey Flats) 3.4 1398
West Valley, N.Y. o0 1981
Barawell, S.C. 0.8 1393
Sheffield, Ill. 1981
Seatty, VNevada 1.4 1382
Richland, Wash. 8.5 1994 -
Tetal 9.2

These dates are derived assuming that nc compactisn 2f
wastes occurs prioz £9 burial anéd that the sites are not
enlarged. Q'Cennell & Holcomb, susra no%te 13, at 74§8.

2%/
- s -
==' 3Zcuse Repcrt Ne. 34-1327, 34=2

208., 24 3088., at 1, 3 (i9
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2. The Radionuclides in Low-Lavel
Wastes Are SXwzemeLy LoX.c,

Little arg. rent or evidence is needed tc establish the
toxicity of the 1d’ ‘active mat~rials contained in low-lavel
radicactive wastes. Pe. unit weight radicactive element: can
be thousands or r“llis:' s «f rimes ..cre toxic than their non-
radicactive :.Jun r¢. 8. Radiocnuclides are often Sicco-cen~
erated thovtancs ~{ “.red,and aven ik ...lreds of thcousands of
times by pl-nts 77 aaals. And, once released, thare
is no way to prave~= tha radiation from emanating from the
radionuclides. rhis last property in particular has been

recognized as requiring special precauticns in the handling of

-

radicactive wastes. A scientist with the World Health Qrgani-
zazion stated =he issue well:

"[(Tlhere is a technical couside:aticn
which justifies a cauticus proach
to the sa-=ing of :czm-sszb-a levels
for radica.tive pollutants], and
which does act obtain with nos: cther
polliutants: it is the izabili:y to
destzoy the radicactive =oxic ¢ a-ac-
ter. Many genetically active caem
cals are kncwn, for example, which
might seem £0 regQulre tle same cau-
tiocus approach. Yet it seems likely
that most ¢f them would not survive
waste treatment or natural 2 cas;es
to ancea- unchangez in the die=, an
indeed it is likely that many cf them
would “e destr oyed in the environment.
¥o such srocesses destrov tne radice
active na:;:e cf was=e :::d;:: and
we 1ave %0 rely on dispersal ancd
diluticn processes 92 e sanvizsnment
with srorper regard <o the Jpposiag
Sorces of re-~concentraticn. 2artis-
viadsly with wastes contalilas sie

ver’s -CT‘."—"-'_--C gaclinuclises, a

no
™o
o~
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mistake or error of judgment in - .
Se=ting termissid.e .ave.s IoOT gl
environmentca i3p00sa. could lead ;

2 a Sermanent.y 1azarcous situa- il

tion reculrlil aEas:;c netnces oz A i

St Sermanent contIcl.” 24,
Indeed, based con the tcxicitzy of the radicnuclides
" included in radicactive wastes, the Committee oa Rescurces and
Man of the Naticnal Academy of Sciences formulated the following
girst principle on which any long-term program of radicactive
waste disposal should te based:
"All radicact.ve materials are
bioclcgically injurious. There~-
fore, all radicactive wastes
should be isclated from the
biclogical environment during
their pericds of harmfulness.” 23/ .
Purthermore, plutenium and other transuranic elements
will be present in low~level wastes in significant quantities
-- elements which a group of scientific axperts recently
emphasized "are frequently considerad t0 be ameng the most
26/

toxic agents xmown tC man."==" The pctential long-term Razaxds

ccsed by transuranic low-level wastes were pub'icly raccognized

24/ ; . . .

=~ Raany, "The Jegree of Treatment Required Icor Low- and latar-
mecdiata-laevel Radicactive Wastss 522 Prevent =he Zazardous 2olle
tion ¢f the Eavironment," in Practices in :=he Treatmens of Low~

ad Intermediate-level Radicactive WNastas, »roceec-ngs o
ymposiul lelc 1a Vienna, 5-l0 LDecemcer 365, at 4§ (Iac
tomic Inergy Agency) (l366) (emphasis added).

--

-/

National Academy £ Sciences-Mational Research O
Committee Sn Rescurces and Man, Rescurces and Man, a
(1368) .

=" Nasicral Academy of Sciences, Asses3zing fotantial Ccean
Follutants =0 %he Ocsan Af3aizs B3CASS, A REZ0CT o5 ==& SIUlYy

Fanel on A33@S3.-GC SCtenc.d. Lcean So..utants =2 =he ccaan Affaiss
3cazd, Commissicn sn Natural Rescusces, Nasisnal Reseazsh Csuncis
at 32 (137%). See alsg, 3cwen, "Traasurani:s Ilements and Nuc.aal
wastes,” 13 Cceanus, az 43-34 (1374},
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by NRC Commissioner Zdward A. Mason in a sceech last year:
"Due to the long radicactive half-lives cf several of the
transuranic isotcpes, they pose scme of the mest difficult

problems in the long-term management of radicactive wastes

from nuclear power ope:a:ions.'zz/

And while plutonium p:obably represents the traansuranic
radiocnuclide posing the greatest hazard, there is not sufficient
data to state this unequivecably.

"[The] emphasis on plutonium is

clearly a reflection of the

general consensus that, in terms

of amounts available, projected

usage, extent of anticipated acci-

dental human exposure, and radio-

toxicity, plutonium is the most .
formidable radionuclide in the

periodic table." 28/

Scwever, a recent report by a sciantist with ZPA states that

". . . americium may become a greater environmental li

b
"A
| B
15
)
~

]
than the most investigated transuranic element, plutonium."==

s B
i/ "Remarks by Edward A. Mason, Cocmmissioner, U.S. Nuclear
Regulatory Coammission, for Delivery to the Annual Confearsnce of
the Atomic Industrial Forum, San Francisco, California, November
18, 197%," zeprinted in U.S. Nuclear Regulatory Commission, News
Relaase Nc. 42, at § (week ending Nevember 23, 1373).

38/ o

The Metabolism cf Compounds of Pluzonium and Other Actinides
A TepOrT preparec oV a Task GIoup of commictee < Of cae
Iaternaticnal Commissicon on Radisclogical ?Protacticn, ICRP Publi-
cetion 19, at 1 (1972).
29/ - o _ . E N ~ .
-’ ZJrown, "Americium--Its 3enavisr in Scil and ?lant Svstams,
at § (SPA Eavircnmental Monissriag and Supseorzt Laborasscy, Las
Vegas, Nevada (ZPA-50013-78-0Q3) (Januarxy L1373). 3See, a.sc
Maz=ell, "Actinides in the Exvirconment ané Their Ujtals 3y
Man,"” at 3 (Naticnal Canter Zfor Atncsgneric Resaarsl, 3culis:
Calorado (NCAR-TN/STR-110)) (May 2373).

- ———— v
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The amounts of these materials in low-level wastces

<11

will be ccmparable to the plutcnium content of high-lavel
wastes if plutonium recycle is adcpted. Using the csctal
amount of plutcnium as a hazard index, the transuranic low-
level wastes would therefore pose a long-tarm potential hazarxd v
similar =o nigh-level wastes. TwC scientists at the Universisy
of California-Berkeley zecently stated the problem as follcows:

"The amounts of plutcnium [in low-
level wastes]| are signifi t, and
careful atteaticn must be given to

a4 waste management program which
assures acdequate contxol of all
these wastes., Cn the basis of equal
protection to th? eavircnments, &k
Ranagement of low-level plutcnium
wastes may be a more difficult .
sroblem than management of aigh-
level wastes, because ¢f the com-
parable guantities of plutonium aad
because of the much larger volume

of material iavolved in the low-
lavel waste." gg/

These same scientists Surther concluded:

"These plutonium losses tc low-
level wastes (during plutoni ;m |
recycle] are not environmental re- !
leases, as acceptable environmenzal

releases must be many crder: of mag-

aitucde less than 4he losses =2

these wastes. Tharefors, =he was=es

asscciated with these process losses

must be subjected to permanen:ly

protected storage or “3:03;;.

1/
= ?igfszd and Aag, "The Plusonium Fuel Cycles,” 29 Zealss 2hvs-
233,at 337 (1373). (AT a racan: 3IYmPOSIm an IFA ragrasancailvs
-~ * -

2.30 szactad that me UL . . Transuraalumecsncamonacted Low-laval
Waste May 3¢ a4 Cre Sritilal longe-zerx envirsnmencs soStlam han
e longezarm proclem 32 high-level waste.” -sse--, ‘Fosantial
Eavizonmentsal Advantages Srom Pareiszisning 9% Radisactive Wasses
in Procsecings 3f Nucleas Re;;-a:::? Commissicn Werkancg ¢n Thse
danaczement o2 Radicactive Wasse: Wasse farsiziIning asg an j_tarna-
ive, June 5-;:, <373, AT 3asts..i2-3@AtI.? xeseasih Lancar, seat:i.s,
ﬁd""“““ - 2%

an--aA" ——ha g 4% 33
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Permanent isclation of the zlu-
tonium from the environment is as
important for these low-lavel
wastes as it is for the high-level
reprocessing wastes." 31/

Ia short, the tcxicity of the radicnuclides in low-
level wastes cannot be disputed. In particular, the low-level
wastes will contain vast quantities of plutonium and cther
actinides capable of producing cancer and genetic mutaticns
if released in extremely small guantities over time pericds cn

the order of 250,000 years.

3. Current Scientific Xnowl.edge

Raises Grave uncerca.n-.es "
ADCuUt Potent.a. digrat.on of
Radiocacztivicy

Whether any of the projected wvast guantities of toxic
radicnuclides in low-level wastes would reach the general
environment when buried depends critically on the future
behavior of these radicnuclides in soil and the subsuriace
environment. 3ut accurately pradicting the poteantial human
exposures due to releases of both short-lived and long-lived
radicnuclides ints the envizonment has proved difficult. 7eor

iastance, in assessing the behavicr ¢f the relatively shcrt-

lived radicnuclide ructhenium, an EPA researcher Tecently

soncladed,
"As the available data concerniag
the biologizal behavicr of rutienium
B4 5  ads
==l Pigford ané Ang, suzza note 33, at 437, 467,

SR ————
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are reviawed, it Seccomes apparsnt
that many questicons c2ncerning th
qualitative identity and sehaviur

of this elament still erisc . . . .
It is generally agreed that ruthenium
may Seccme a greater envircnmental
liabilicy than had heen originally
anticipated. As a result, a complete
documentation of its distribution,
fate, and hehavicr in cur eaviron-
ment i1s essential, especially in
view of ocur expanding nuclearx
induscry.” 32/

The necessarily greater uncertainties in accuracely
predicting the behavicr of radionuclides with long half-lives
raise particularly sericus guesticns since these matarials
will persist in the envircnment for such extended gericds of
tine. In order %o make such predictions, many assump:sicons are
needed, for instance, akout the chemical form and biclogizal
accessitility of radionuclides that may be exposed =0 a
variety of environmental conditiocns over long pericds of =ize.
These assumptions are necessarily based on relatively sacrs-
temm laboratery and field studies. For instance, guantizative
predictions about the adsorption of radionuclides =0 soil
Particles depends primarily cn very unsacisfacsorv data Thesa
data come eiiler from laborasory exgerinenss wish shorss=, -ela-
tively sterile soil columns or on the measuremens ¢f radias-
activicy in the environment released under relatively uncon-

trolled cirzumstances. CTnfzr-wunasely, 2as=a sb=ained f::m sush

studles are lnadequate for detarmining wiza confidance h2 lon

32/ 3sa " Ruenan s . e : s $ail Sims
Town, "Ruthealium: s 3enavior in Plant and Soil Srssams
- r . - -
at 2, 3 (22A, ;:v:::n*eu- Yonisering and Scprorst Laboranory,
Las Vegas, Nevada (ZPA=50013~76-013) (Fessuazr 1375




term effects of releases cf ﬁiszi radicnuclides inso she
bicsphere.

The scientific knowledge that does exist reveals great
uncertainty. A panel of scientists, working under the auspices
of the Naticnal Academy of Sciences, recently reviewed £t
existing literature on the behavior of plutcnium and other
transuranic elements in the cceans. They concluded that tre
belief that plutcnium and ctiher =ransuranics are tightly held
0 sOil particles and therefore not likely toc move significant
distances is act well founded. Ffcor ianstance, they state that,
"In our estimation, the biclogical data are not yet sufficient
to show the extent of chémical remcbilication of the 23923,
and we found no studies of 241Am."31/ Furthermore, the
scientists found that, "Studies of marine and Zresh watar
sediment columns indicate, as do those ¢f soil cél:mns.

af 23%., 241Am."zi/ -

.

unexpected vertical acbility and he

scientists also stated that, "Several lines of arzument l2ad t2

tha conclusion that sediment 239Pu

.35/

is remcbilized in &« Sorm more
av-ilable to crganisms. Regarding the marine anvizconment,
they found that, "We are alnost ignorant of the Siologizal cr
eavironmental significance of the behavior of traasuranic

elaments once tlay are incorperated intg marine secdiments."=—

-
33/ el a 5 & -
=" Assessing Pctential Ccean 2ollusanss, suzr-a =20ze 25, as 4
24/
— -3 Sim=a=:iapng am -
i - —— - -
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Other researsh scientis:s have also zointed cout =he
importance cf understanding the mobilicy of plutonium i
che environment and the deficiencies in existcing informaticn
that preavent us from having that understanding:

“The plutonium which is now de-
pcsited on land can be transporsed
by ercsion to the streams for
ultimate depcsition in lakes and .
the cceans. The bicgecchemical
cycling of this man-made radio-
auclide is of fundamental impor-
tance in assessing the hazard
potential to man through the

food chain. Only limited informa-
tion is now available on the in-
teractions of plutonium ia the
matural aquecus envircnment." 37/

The NAS scientists were also concermed =hat plutonium
which had heen in the envircnment for scme t.ne would ke
converted to a chemical form more readily absorbed through the

intestine of animals, including nan, than the insoluble

o

lutcnium oxide forms that are originally found in radicactive
wastes. In reviewing work about the accumulaticn of plutcaium=-

239 in marine algae, they said, "An izportant guesticn alsd

L2

raised by these studies is that of the availability ¢of a

plant's phaysiologically-acsumulated plutenium or americium to

e 8 " " ] /
gTazers. We know of nc relevant data tC resclve this Suesticn.—

Furthermore, these scientists goint ocut that the abscrgtion of

plutonium=239 Loom che gastrsintestinal Sract may e a facssr

29

s’ - s - " o- - - " - . . %

= Schell and wWassers, "?lus=cnium in AcGueous Svszams,” 23 Eea_ X

-t 2 . - - m————

Phvsics, at S53% (137%).

——————
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ASsessinc Potansial Ccean Po0llut2:ts, 3uBd®a ~ote 28, at 43
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of one hundred or mere Aigher for she vervy young Sr immasure
intestine or when very scluble forms cf plutonium are
administered. 3/
The inadequacy of existing information was alsc
stressed by researchers seeking to formulate computar
mcdels to predict the effects of waste disposal cperations:
"For many of the transplutonium elements, valid data
on biclagical transfer and accumulatiocn factors are scar-e
“« & @ .'19/ This conclusion .. supported by a recent
EPA report that found, "The limited amocunt of available
informaticon is not adegquate 3 select precise parameters
for estimating concentrations of plutonium in vegetaticn

due to root uptake and foliar deposit on."ﬂ/

dle

Many of the reseacrchers reporting the results cf
their work at a recent symposium stressed the pctantial
hazards of plutonium in the environment, the indicaticns that

plutcnium can be sclubilized or mobilized gover time, and the

o
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Soldat, 3aker and Corley, "Applications o2 a General Caompu~-
ticnal Medel for Compeosite Env;:czmenzal Radi :;:. Zcsas”
Eavisonmental 3ehavicr of Radicnuclides Ralzasad iz =2
Nuclea:z Iadust: /, rroceecings oI 2 SymEosSium tels 15 Six-Ta-
Tovence, Li-L: May 1373, at 436 (137 3).
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3erahards and Tadis, "Parametsrs for Istimating chie Uptake
92 Traasuranic Zlaments =Sy TarTsstial ?:a::s,' az 2 (Z2A lLas
Vegas Tacilizy, Las Teqas, Nevada (CRP/LV=75-2) (varsa 373
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need for more tcsea:chui-/ Another scientist, after presenting

42/ See generally, Internaticnal Atomic Energy Agenc, d .8.
Energy Research and Devalcrment Administration, "Iaternaticnal
Sympesium on Transuranium Nuclides in the Znvizonment,® San
Prancisco, California, November 17-21, 13975. ~7For iastance,
scientists from India concludad that further study is needed
to understand the biclogical and geochemical significance ¢f
plutonium in sediments, since they are the depcsitaries of
plutonium released £s the acguatic envircnments. (Pillai and
Mathew, "Plutcanium ia Aquatic Environment -- Its Behavicr,
Distribution and Significaice,” at 20.) EPA scisntists
reported that " [(QOlnce plutonium enters the scil, the importance
of plant assimilation as a pathway of plutonium tO mar 1s
likely to increase with time, and it may well te tlar ~ithin
saveral decades, plutocnium uptake by plants will inciease
to0 higher levels than is currently projected.” (Seckert and
Au, "Plutocnium Uptake 3y A Soil Fungus And Transp-zt To Its
Spores,"” at S5.)

Scientists at the Qak Ridge Yational Laboratory found thas

"Thera have heen very few studies ‘
which focus on the nature of the
reactions wnich occur between
plutonium and eavironmental con-
sticuents. . . the chemistry of

Pu in the environment will >
strongly affected by cthe forma-
ticn of complexes. . . . (B]lioc-
gecchemical cycling mechanisms
iavelving organic scmplaxes may ce
more influential ia maintaini

Pu in forms which are ;ctcn:zall!
transferrzile £2 biocta." (3cndist-
£i, Reyncl d. and Shanks, ‘:a:s:-
acticn of Plutonium with Complaxing
Substances in Soils and Va."-a_
Waters,"” at 2, 17.)

Cther ZPA sci :ists reported their finding that ". .
relatively iascluble ~ﬁns ef plutoaium nav -e sc-..---zed =~
a considerable degree in the gastrointsstinal tract of caczl e
(Smith, BSarth, Patzer, "Grazing Studies on a Plutsnium Concami-
natad ia“qe ef =he Nevada Test Site,"” at 4. These concexzn
that slussanium may beccme ncbilized and seccme ava--a:-e sor
gptake By slants and aninals are given eamphasis oy =he Siadiag
chat :L-.:n-;: 2as sSeen decectec :ta2ns and -'-c.ads c$ mecars
Szom the low-lavel waste Susial Srenches at Maxey Tlats., See

- Semy

3 12 5
- V=34, LS.
—

o
Ll
y

| 4

Lo

'
e} ¢ cr————— -




38

a paper on the zpcssible release of radicactive wastes after
burial, stated that ", . . there has teen no comprenensive

study of ¢ - long-term behavior cf the (released] radicnuclides
in the biosphere. . . .'12/

In sum, there are two general categories of information
that are currently insufficient for reliably projecting the
futurze behavior of long-lived waste radicnuclides ina the
bicsphere. First, we are largely igncrant of the physical
and biological pathways of the transuranic elements that may
lead to human exposure in the distant future. Second, there
is insufficient informaticr to zrule out the possibilisy
that biclogical proccssis may convert plutonium £ solubls
forns that are absorbed by tne human gastrointestinal tract
by factors of 100 to 1000 times more easily than inscluble
cempeunds, such as plutonium diaxide.ii/

The 0.S. can confidently predict that large
quantities of low-level radicactive waste containiag signifi-
cant guantities of toxic radicnuclides will 2e generated in

the coming years. Although insufficiant data axists at e

L Burkholder, "Nuclear Waste Partiticning Iacentives” in
Proceedings of Nuclear Regulatcry Commission Workshep on
The Manacement cf Radicactive Waste: WwWaste Parsiticning
48 an Al tarnative, June 3=-10, L3/5 ac 3attelle-seacz:i_2

Researcna Canter, Seattla, Washiangsmson as 473-75.
44/

. - b 4 ~ b - . - >
-= See, AsSsessinc 2ctential Ccean Pallusants, susrr 20%a 29,
» - . - - - - - -
at 1T7; The decacc.ism of =oMECURGS 2= S.ezohoum 282 oy-ded b
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present time to justily :i:m'pxad;cticns about the behavicr

of these radicactive materials emplaced in shallcw earth
trenches for disposal, it is clear that the potential for
severe envircnmental contamination exists. The existing base
of scientific knowledge sinply dces not provide any firm basis
for confidence that migraticn of radicactivicy from shallow
land disposal areas will not-occur. It is necessary to examine

Qur experience to date £rom that persgective

B. U0.S. Experience With Low-Lavel

SBurial Sites Has Seen Iacreasinglvy

Plagued 3v Problems And Uncertainties.

Inadccua =e Prel iminary Studies and
1te M.gra=tion Have inccn,.v

Bccn cXNow ged.

As the volume cf material delivered ts she :iix commer-

cial burial sites has grcwn, experience at the sires zas been
extremely disquieting. The criginal studies (investigatinag
topographic, geologic, mc:ecrﬂ’cqiﬁ, and hydrologic coaditicns)
undertaken =0 demcnstrate each site’'s acceptability have seen
called inadequate by both the C.S5. Eavisonmenstal Protection
Agency and the U.S. Geolcgical Su:vey.ii/

Indeed, cne TSGS geclogist testified in a congrassicnal
hearing & the selection of dispcsal sites for low-lavel

radicactive wastes n1ad seen "almest randem:”

482

& J.S. Zavircamental ?r3tec2isn Agency, {simment on AsImis
Znergy Commission, Drafs Savircnmental Stasemens, Lisuid Mde=al
Fast 3rsecdar ReacssT Sroccam, VasE-L553, AT &5 acrL. 3L
SEASINCS, 5UDFY nota <, AT oJ49.




*MR. MOREHEAD. The untenable zart of
this whole zrocess ([selection of low-
level waste burial sites] is the
alnost random selection of sites with
econcmic factors having undue weight
in the decision. Is that corzecs?
MR. DEBUCHANANNE. That is my opiaien.
MR. MOREEEAD. Let's take the Maxey
Flats site. Based cn ycur investiga~
tion there wcould you have zu:ccmmended
it as a site, particularly in view of
the fact that almost -30 inches of
=ainfall prevails there ser year?

MR. DEBCCHANANNE. At the present
state of cur xnowledge, I think we
would have iesitated to recommend
that as a preliminary site.” 46/

In additica, operating practices followed at the six
commercial sites !ave been inconsistent, at times plainly
undesir=ble, and even shockingly lax. Govermment inspecticsns
have revealed wide variations in specific burial srocedures,
improperly large amcunts of contaminated water in trenches,
improper backfilling of the trenches, improper use of holdia
pits for contaminated water pumped from waste disposal srenches,
contaminatad water-disposed of improperly, gravely indequate
record-keeping practices, and inccomplete anvizcnmenzal

‘ 47/
monitorisg programs.,—

Perhaps most &r tically, officials au the 3eatsy,
Nevada, site discovered t2is spring that emplovees zad remcved

substantial amcunts of contaminaced matarials *rom =he sicze

ou
Y
.
»
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-’ Hgarincs, sSupra z0te 2, ats 1+4.
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and had utilized contaminated equipment for constzuction work

and other activitias cff the si:o.iﬁ/ iscovery of this

activity required the state and feceral governments t©o iastituts
a broad scale search of the area surrounding the dispecsal sit
t0 recover "hot" material. 0Officials of the " .virconmental
Protection Agency cdescriled the Beat:ty situation in the
following terms:

* “Large guantities of radicactive
materials sent tc the site for
burial were diverted from %2he site
for private use."

* "Concrete was fcund at several
locations which contained low
levels of gamma-emitting radic~
nuclides.” a

* "There were many items which
contained encugh radicactive
mataerial o pose heal:h hazards."

* "While it was confirmel that
radicactive it had been removed
from the NECC site =0 areas bevond
the Seatty vicinity, it was con-
sidered impractical to hegin a
systematic survey Ln these reas
without more specific informacion.”

* *“There exists the possihilicy of
sigher exzosurses Irom radicactive
materials in arsas nct covered v
the survey." 33/

Against this background of apparent inadeguate inisial

studies and inconsistant and at times undesirasle disposal

3/ o
- Heariacs, supra zote 2, at 230.

85/ w2 Wasdw el - Q&= 2
- J.3. BEavionmental Protection Acency, 053ics of Radiacsien
?Tocrams, Radiacticn Survev in 3eazzv, YNevada and Surzoundiag
2 S & e ———— ol rTT——- - - -
ADBa (MaXel 1379), &t L=¢ (CRF/LVUeia~L, LAS vegas acCL.izY).
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practices, two of the six commercial sites have experienced
significant migratcion of radicnuclides away Srom the burial
sites. Thus, the U.S. Geological Survey aas reported,

"0f the 1l sclid waste burial grounds
in use today (including five ERDA
sites], waste manager; have repcrted
migration in excess of predictions

of radicactive nuclides at Maxey
Flats, Xentucky (1374); West Valley,
New York (l375); and (ERDA's site

at] Oak Ridge, Tennessee (1373].

It is prokbable that scme of &
other burial grounds alsc release
radicactive nuclides to scme axtent.
The releases to date are not kncwn
t0 constitute a major health
problem, bit they do i'dicate that
sometiing .as ot werked as planned.

The burial sitces were intanded o
contain racicnuclides 2ur hundreds
or even thcusands of years, yet, in
the first twelve vears cf cperaticas,
migration bevond expecuai:ions of
radicnuclides haz been detected at
several sites.” 350/

At West Valley, New York, problems wich excessive
accunulation of water in the burial trenches and seep.ge °f low

lavels of radicactivity off-site lad t0 a decision by =2

commercial cperator of the site, .J(uclear Tuel Servicas (NFS), =°
. A . A - 31/
suspend durial operations ia March 1973.2=2/ Acgording o the

Vew Yori State Cepartaent of Zavironmental Conservation, excess

levels of tritium in a stream adiacent =0 the >burial arsa Rhad

Ce3ucnanannsa) .

o9 F

2 - \r ! = k- 4 - — - s * a- 2 - -~ - - - - -

-  Meaw Zazk Stats Zavironment, ARCiIL L, ¥ 3 (Fullisactosn oS
« 1 oe - —— - - - e L P S - . L

t2he New Jork Stace Cec RERT QI Inwvisonmensi. SInsesTatis

- ey




-30=-
been noted in 1372.23/ 8y 13975, accumulated water ntad Sean
detected seeping out of trenches in the north porticon of the
site, and trenches in the south porticn of the site had cne
to two feet of water. Studies of the sita are ncv’ beliag
cenducted by both ého scate and fedaral governments, and
regotiaticns are undezway Letween the state and the ccmpany

over the steps :"hat must be taken to treat the radicactive

liguid that has accumulated. 33/

The second commercial site at which migratsion has
been found is the site at Maxey Flats, xcn:uéky. A study oy
the Xentucky Department for Zuman . scurces concluded that
*[(t]lhe radicactive waste disposal site at Maxey FlLats, Xantucky
is contributing radiocactivicy to the envi.:cnmcn:.‘si/ Tritivm
levels of "apsroximat2ly 300 times the mean ambiant tritin
concantraticn” were found in test wells in the unrestricted

sS/

environment, and gamma logs confirmed the prasence of cesiam-

134, cesium=137, and ccbalt~60 ‘in several predcaminant discrete
9 o 36 4

zcnes below the soil suz:ace.'——/ Strontium=-35 and strontium=-90

were detacted in water samplses %taken approxizataly twe milas

Szcm the site center, while ¢ strontium was chbserved in watar

82/

New York State Department of Znvironmental Conserrac
Rober= “Teiss, NRDC, Acgust 2:, 1378

e}
o
0

21/

== I12.; see al30, New Yaork Stats Znvizceomenz, April 1, 1375;
\“w ’7q-~ W, S - . « .-

. QT Tnes, cune 4, L373.

34/ . .

- Id., at 1l7.

33/ . =

_— .i. ’ a: :0

$6/ .,

- I3., at 3.

Letter from Thomas J. Cashman, Directar, 3Sureau cf Radiaticn.
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samples taken from a group of contzcl sampling s:a:;oas."/

Soil analyses "iandicate an approximately 200 times higher
concentration of Pu-238 and 25 times higher concentration of

Pu-239 in zhe scils 1t the immediate Maxey Flatcs sits arsa

e ———

over that of the control samples collected in the Franklin aad
Fleming County acea. =38/
While the six-menth Maxey Flats study was unable €2
pinpoiat migraticn routes of the radicactive elements, .t
indicated that =he movement cculd be through any or all cf
focur major rcutes: surface run off, atmospheric fallgut Izcm
the evaporator glume, migraticn 'hrough geclogic fissure
systems, and lzteral movement - wough the scil zone.=" .
Xentucky is now considering a stw'y cciting S1 million o
assess radicnuclide migration mcre fu‘.:\.;«'. Raseé cn wvailable
data in 1375, EPA scientists concluded without gualificaticn

1

that plutonium contamination exists "ia and arcund the Maxey

Flats burial site,” that the plutonium "has migrated or mcved
frem the trenches,” and tlat "cther radicactive contaminants

.50/

are moving or migrating also. Ia testinony prepared ia 1973

afser izs inisial repor:s was raleased, IPA indicated zhacs

87 - -
— &d.' 4t 4i4.

L3
s3/
- -
- Id., at 1§.

2=
e
Sy o < %
- r&., at 1l7.
50/’ = e y - -~z 2 3
- .8, Saviconnmental 2ratectisn Acency, CI2ice 22 Raclasidn
Frograms, "Preliminary Data on tae QcsurTance ¢ Transurarnim
'y b 2 - - -
Nuclides in =h .-.::'f‘.:::-.-::er.: a: i Radisac=ive Waste 3urial
Sits Maxey Flats, Xeasucky," at 31 (2IA-320/3-73=024 Faosiar:
o
1378).
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subsequnt data "supports even more strongly the conteaticn

1
~that subsvrface migration may be occurring at the site. 81/

EPA concluded in scm+ hat of an understatement that "contain-
aent of the waste in shallow land burial grounds is oot being
:caiizod.'ﬁz/

Subsequent analyses by the U.S. Geclcogical Susvey
and the Nuclear Regulatory Commissica have alsc coniimm

that amigration of radicactivicy off-gite has oc*u:-sd.53/

2. Virgtuallv All .“de:cnden“ Studias
Have Reccon.-.2d The rlnadecuacy of
The Sresenc ?:og:am

The acikniowledged migraticn of radicactivity off-site

atc twe dispcsal areas has led =2 numercus recent examinasisns

of the low-level waste program. Uniformly these examinacions
have concluded that the present program is not adeguate and

that the need for additional study, analysis, and reevaluatic

o

of the present program is urgent.
But the recognition of the deficiencies i: the currant
disposal practices is not new. As early as the =mid-13460's,
axperts cgerating undn: the aegis of the Natisral Academy cf
Sciances made st= sng statements against the practice of dis-

Posing o0f low-level wastes in shallow earzsh erenches. In

1966, the NAS Advisory Committee on Geclogic Aspectss o2 Radis-

‘o
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- Hearincs, sudra nots 2, at ll2.
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active Waste Diszcsal,

-313-

in a report to the Atomic Energ:

Commissicn, generally disapproved oI rzadicactive waste dis-

posal to th:

The

was placed en

accessihle environment:

"The Co ttee thinks that the
current practices of dispesing of
all manner cof solid wastes
directly into the ground above or
in the fresh-water zones, although
mementarily safe, will lead in the
long zun o a sericus fouling of
man's eavircnment. Such meticds
represent a concept of easy disposal
that has had and will continue o
have great appeal to operators, but
we fear that continuation of th
Tactices aventually will creats
hazards that will be extremely 4if-
ficult and expensive %o eliminate.
Although the ion-exchange capabili=-
ties of natural earth materials .
under dis;csal sites will retain
gquantities of radiocnuclides and
provide a4 safe container Zor th
shorter-lived cnes, it would appear
to be prudent tc reserve a large
portion of the capacity for acci-
dental releases -- especially in
humid regicns where the water
table Ls shallcow and distances
between disposal sites and dis-
charge zoints are small."” 354/

-

~=n.ittee expressed concern thas

che adilicy ¢of soils to retain the radigactiviety

over the hundreds of vears regquired for decay =o ianccucus levels
The icn-exchange eguilibria ar
reversible, and under cba...c;'r~
conéditions descrpticn could re-
slace adsc:::;::. Such a changed
itcation micht rasuls fsom nan's
Sqture activities wh.ch wouwld
54/ . N . - .
Commitese 2n Ceologis Asgect=s 92 Racdlcacszive Wassa Jilssesal,
Division ¢f Zazsh Scisnces, Natisnal Academy 52 Sciances-Nazidnal
Aesesazch Jsuncil, "Regors to the Divisicn 3£ Fsacssr Jevs.otmens
and Technology. Cnized States Aton’s Tnerszy Ssomission,” at TC

(May .338).



In 1969, M. King Hubbert, a former chairzan of <he NAS

e3d=

affect the hydrologic systems i
the aguifers as dams are built,
irrigation is accelerated or ex-
tended intc new areas, or ground-
water aquifers are subjected =2
higher withdrawal rates, all of
which are not only pessible but
likely happenings in fortacomiag
decades. Climatic changes in
future ceaturies may also te
sufficient ©0 alter substantially
the hydrolcgy ia an aguifer and
thereby affect its sorpticn
capacicy." 53/

Adviscry Committee =¢ the AZC, reviewed the Committee's con-

cerns with land disposal of radicactive wastes:

"In 19SS, at the request cf the
Atamic Energy Commissicon, an .
au7isory Committee cn the Gec-
legic Aspects of Radicactive
Waste Disposal was established
by the Division of Zarth
Sciences -- Naticnal Research
Council. This committee, whic
included geclogists, grsund-
water hydssologists, and mining
and petrclaum engineers, served
until 1967, and made a successicn
of study wvisits to most of the A=EC
establishmants cocncerned wita
management and dispgesal of radiz-
active wastes. The committee
foraulated three jeneral srinci-
ples cn which any loag-tezm 3ro-
gram of disposal of radicactive
wastes should e based. These
srinciplas may Se sarapnrased
as follows:
1. All radicactive naterials
are biolagically injuricus. 2Thers~-
fore, all radicactive wastes shculd
be isclated Srom the hislcgical
enavironment during cheir gserisd

. st - g s - 1
of hasmfulzess, which for =he long-

s
n
-
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lived isctspes axceeds 500 vears.
%, The rate of generation of
radicactive wastes is roughly zro-
porticnal to the rate of power
production from nuclear-fission
zeactors. In the pericd of it
work, the committee regarded the
rate of nuclq-r power and related
radicactive-waste production as
being on the very lovw portion of
a steep exgcnential-growth curve.
The committee therefcore reascned
that no waste-~disposal pract.ce,
even 1f regarded as safe at an
initially low lavel of wast: pro-
duction, should be initiated un-
less it would still be safu when
the rate of waste production
becomes crders of magnitude
larger.

3. No compromise of safety in
the interest of eccncmy of waste
disposal should be tolerated.

These principles are still valid.

. « «[(Mlost present practices
in the disposal of radicactive
wastes gtier than aigh-level

iglate tne £irst Of the taree
principles stated above, and
probably the second alsc. These
wastas are nct tSeing isclaced
frem the biclcq;ca- environment
at present, and it -s question
able to what #xtent =he¢ same
gractices can be --n:;;ued woen
the rate of waste production

cmes 10 or 100 times larger

than it is at present without

-

causing sericus hazard." 5§

* . P ‘ - -

In zecognizion of the problem, the NAS Ccmmit<tsee on Res

asd Man in 1969 endorsed the follcwing opinion on e L
56 /

==" Hubber=, "Znerzy Rescurces” in Commicstee 2n lescuss

Mar, Jirision of Sarsh Sciences, Nasliornal Acacdemy of 3¢

Jazicnal Reseazch Council, Resouscses ang Man, W, H. Tre
1< 2 4 - - R

235-236 (1363) (emphasis i origina.
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of low~level waste disposal practices:

*X-ch progress has been made within
the last decade by the U.S. Atcmic
Eaergy Commission in the processing
and safe underground disposal of
lew=volume, high-level wastes.

Less satisfactory progress has

been made in the nandling of ¢« ‘
voluminous low~lavel wastes and
solid trash. In fact, for primarily
economic reascons, practices are
still prevalent at mcst Atsmic
Znergy Commission izstallations

with raspect to thesa lazter cate-
gories of waste that on the Sresent
scale of cperaticns are barely
tolerable, but which would Secome
intolerable with much increase

in the use cf nuclear power." 67/

Ia order %o aveid this "intolerable” disposal cf »lutoniume-
containing radicactive wastes, rasearche=s at 3atztelle Norsa-
west Laboratories later advised the U.3. EZavirc-mens
Protection Agency =nat "low-laevel wastes . . . ccntaiain
significant quantities of long-lived radicnuclides should
2e stored in Federal :epcsi:o:ies.”ii/

Scme <f the mest important inadequacias of commercial
low-level waste burial cperaticns were discussed in even greatzar

’--
v ena ape 53/

detail in a repcrt prepared in 1368 for =he AEC. For instance,

the report indicated that, althcugh five commercial surial

67/
- :d- ’ at g.
e
53/ 5% . ’ »
- 3Jactalle Tacific locrtmnwest :a:cra:::;ss, ProcTan Tor The
Mdanacsmens <2 Fazasdsus Wastes, Tinal Repors, at 243 wen” <373
(& SORETACT 3 23=U_"=J 34, .
5; A .- e b - - < . - - - -
Morton, Eaviscnmental and Sanizary Ingineering 3ranck, Jivie
s cf Reactor Cevelosment and Tachnolsgy, U.3. Atomic Za 3V
nm-ss--u. Lané 3urial of 3clid 2adisace=-ve Wagstesg: Studv af
- - b ] 4 = . T X e —
-_:m FSia. OD@racisns anc -ACLolt13S, WASAT.o+s L3863




grounds had been licensed, ‘ﬁhofa are no universally accepted
riteria as tc what combinaticns [of natural eavircamental
conditions] are best for land burial of radicactive was:us.“z-/
Also, even though there had been "several occurrences <of burning
and asscciated explosions in drums containing gyreshoric

waste materials,” published reports on these potential hazards
and possible preventive measures did act cxis:.za/ (These
prcolems have yet to be adeguately resolved.)

The eight-year-old AEC report also highlighted the
threat posed by the accumulation of surface water in bSurial
trenches once the wastes settled after burial. (It was pre-
cisely this cvcn:uali:y'tha: recently caused the release.c:Z
sadicactivity in the environment at the disposal sites at
West Valley, New York and Maxey Flats, RXentucky.) The repcort
sugcested that tie siirinkage problem posed a zotanti Razazd

"

over the long-term and reccmmended that the guestion s & @
should be studied as sarly and as definictively as pcss;ble.”zz/
In fact, the report found that, "many unresclved 2rotlems can
be foreseen which make it very difficult to plarn or estimate
che cost of adequate maintenance and safety measures axtending

-
into the distant £u:u:e."—3-/

S -

- Id., at 48.
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As experience nas confirmed the reality cof the
problems and fears set out in these early reports, studies
of the question have proliferated and the criticism of cusrent
dispcsal programs has intensified. The Government Acccounting
Qffice, the U.S. Environmental Protection Agency, the UT.S.
Geclcgical Survey and the 3cuse Committee ¢on Government
Cperations have all recently concurred that the low-level
disposal program faces numercous unresclved and serious problems.
The General Accocunting Cffice’'s survey of the govern-

ment's program for land disposal of low-lavel wastes cane

to the following conclusicns:

* No systematic site selecticn criteri
axisted to establish the -est lceca-
ticas for disposal ‘.ites;

* Disposal sites had ":ct been select=ed 2n
the basis of detailed studies and evaluc-
tions of the hydro-geclogical character-
istics" of the site, but racher on the
basis of conveniance and eccnomics.

* Ingufficient izformation existed =9
demonstrate that radicactivity would
2ot migrate from existing sites.

* No standards have 2een develcred far
determining when radicactivity amigration
at disposal sices reaches unacceptianls
levels.

* Lack of information about site hydrology
and geclogy have prevented the establisn-
ment Of effective nonitoring programs as
dispesal sites.

* A nost of administracive sroolems, ine
cluding slow correctisn o2 idsntified
predclems, a lack of =inelv and effactive
74
/ 4 - - - - -~ - - -
—_ C Repore=, sudra ncte &5, az 9, lil-12, L3, 19, 22-23, 28-29,
36=37
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licensing action 5y state and federal
regulators, and scor record kseping
practices at dissosal sites.

* A failure by the state and federal
governments to establish long-term-care
requirements for commercial disgcesal
sites and to assure the adequacy of
existing funding provisions to meet
such reguirements.
* The complete absence of a policy or a
program on the part of the federal
qoveznmgnc for systamatically taking
corrective action at disposal sites
once problems are identified.
In light of the preoblems identified, GAQC recommended
strongly that the federal government undertake the fsllowing
7 . . ; : :
stcps:-z/ (1) study existing disposal sites to evaluate their
ability to retain existing wastes; (2) develop si a-se-cc ion
criteria for selecting future sites; (3) establish standaxd
for determining when radicactivity migration at dispesal
sites reaches unacceptadble levels; (4) improve site monitcoring
programs; (3) improve management practices at existing sites
and regulaticons over those sites; (6) establish in decail
long~-term-care requirements for commercial dispusal sises and
require that adegquate funcing se grovided; and (7) develor a
golicy on federal involvement for correcting migrasisn sroblems

at cocmmercial disposal sites.

While the GAQ's report contains the most comprehensive

indicement of current solicies, its criticisms are sugsortad ia
Zany respects Dy the sciantilic iavestigations <2 Z2A
’5 7
4 -
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and ~°e USGS. Based on iss investigations, ZIPA found That

"actual exposures to population groups from natural, traasuraanic

waste, and low-level waste inveolve more immediate public heals:

proeblams” than high-level was:os.zg/ .

EPA scientists told congressicnal investigators that it
was true that "our present shallcow surface burial ne=hcds . . .

are just 20t suitable for containing even the low-level zadic-

77/

active wastes."—' EPA has, thereforas, called Zfor the formulaticon

of additicnal standards and for an examinaticn of the need =

limit the gQuantiti cf radicnuclides that are allcwed to 3e

buried. Such limits, ZPA has suggested, might be based on hall

lives, relative biclcgical hazards, new pacikaging requirsments,

or sita engineering can::als.zg/

The United St3tes Geolasgical Survey has teen equally ex-

plicit in indicating that our . crent low-level disposal progran

has not lived u1p %2 neuded high standards. A USGS study praspared

in 1974 emphasized =e need for more data £2 evaluate he salaty

L

of existing sites anc strongly criticized the continuing Sfailur

of the govermment =0 adopt and fcllow conservative s.ts selecticn

- 4

5 . 49/ . - s .« 5 .
erizeria.—~" Mos: pcintedly, it fsound a "sanacealike aura” sur-
rounding claims that the radicactivicy from low-leavel waste
disposal sites would not migrate on the theory that radisactive

S g
- . g
i/ -
-=' 3earings, supra nots 2, at 27.
--
—— E-, as ;;5-
73/ . &
- I4., at 113.
79/
-=' Papadcopulcs & Wincgrad, Storace of low-Lavsl Rad caczive Vasces
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materials would be held :ighily by the surrounding soil. The

USGS scientists detailed the inadeguacies of such claims and

called it "mandatory” that:

"a) intensive hydrogeologic and hydro-
chemical studies prececde choice of all
new sites and that they te completaed
at any existing, but heretofore un-
studied, sites; and b) that intensive
radiochemical monitoring of gzound
and surface waters be dcne during and
ter the lifetimes of all cperaticnal
sites.” gg/

In a zecent and ccmprehensive statement prasanted %0 2

congressicral subcommittee, the USGS made the following points:

-

"It now seems apparent that, on hindsight,
even considering the state of tachnol.jy

at the timne, more attention was given to .
the eccnomics of handlinag the material,

and to the cost, location, and ready
availability of che site for burial use,

than was given to the ultimate fate of

the waste. This philosophy of land

dispocsal prevailed thrcugh the 1530's

and into the 1960's."” 31/

Only in 1975 did the USGS Segin a program
intended %0 lead =0 mcre comprehensive
riteria for the evaluation of existin
and proposed waste disposal sites. 32/

"In the future, it is essential that
radicactive wastes te segarated Ty tyres
and length of time the wastes will remain
radicactive, so that everv site will nct
have tc be designed for hundreds of
thousands of years of retenzion.” 33/

Based on problams already identi
"remecial or stop-gag tyres Ol C 1
will prebasly have =2 Se maintainesd an
a continuing Sasis Jor as long as e

'- - - - - - g -
lifatine cf zhe toxicizy of t2e waste
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* "Qlder sites that are not suited for
burial should be phased cut 3£ cperatic
as guickly as suitable sites meeting
modern criteria beccme operatiomal.” 33/

* While the migraticon of radicactivity at
certalin sites nas ceen low tc date, "it
would not he unreascnable to expect an
increase in the concentraticon of the
migration of radionuclides in the
future.” 86/

Most recantly, the Scuse Cocmmittee on Govermment Cpera-
ticns, following a fulle-scale investigaticn of the govermment's
low=lavel wist. disposal grogram, issied a repcrt severasly
eriticizing the existing program and calling on the govesrmment
agencies involved =0 undercake irmmediate admiaistrative acticn
to ccpe with tha problems identified. After noting "the scope
and sericusness” of thg low~level waste problam, the report
comes =0 one central cancludion:

“The performance of existing dis-
posal systams designed Ior ccontain-
ment 2ave not been unifcrmly good
and thus no assurance can ze given
or conclusicn drawn with regazd =0
protection from potential fusuce
health hazards. The unanizous
judcment of the witnesses was zias
there is a zsritical need 23z a
comprehensive study and review 2fF
all existing disposal sites, con-
cerning their fitaness =0 continue
%o receive radicactive wastes. The
need %3 develcp and employ :uch xoras




comprenensive site selaction cri-
teria regazding the choice of any
new low=level radicactive waste
sites is also clearly evident.” 37/

Emphasizing that "a anumber of pctentially serious
problems have been identified," the House Committ Regors
pointedly idencified four major prcblem areas in the presenc
program. First, the Committee pointed cut that "migration
of radicactive wastes has cccurred,” and may still De occurring.
The Committee concluded that the failure of many existing
dispesal sites =0 perform in a "uniformly goed" manner was
aceribucable %o the absence of adequate geolcgic and hydrologic

information on the site' '3 characteristic ‘.3_8_/ Second, the

Committee sharply criticized the failure to develcp syst;:a~'c
site selaction criteria, concluding that the fault lay "within

che failure ¢f any federal govermment agency directly or
indirectly invelved in disposal site criteria study and cetermina-
tion, t0 step forwaxd and provide energetic Leadeﬁshi; in a

E s :
8/ Moreover, tne Commictee

eritical area of public policy.”
observed that the infarmation needed is still lacking, "despice
the obvicus need %o initiate ramedies at the earliest possinla
tize"” and that th qcodnd governnent effore "is proceeding

qlacially."gg/

Third, the Commistee found =hat =he curran: "disscsal

8/ Zcuse Resorz ¥o. 34-1320. 34=a Cong., 2& Sess., az 1 (1373

8/ 3., ac 7, 3.

83/ za., az 9-10.
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systems nave conclauod £2 exhibit a wide variety of deficien-
cies and a lack of iformity and per?s :manco."gi/ Yet, t=ha
Committes complained, all of the government agencies involved
have failed =c develcop and enforce standards for determining
when acceptable levels of radicactivity migration have ccourred
and when necessary corrective effcrts must bDe initiated.
Finally, the Committee pcinted cut the extreme inadequacy cf
current long-term :i:' requirenents provided for both by the
federal government and the state governments. The Committee
found few rtate government agencias eguipped =2 handle the
responsibilities involved in long-term care ¢of deccmmissioned
dispesal 31:03.92/ : .

Ia summarizing its findings, the Committee coacluded
that the managemen: and mcnitoring of low-level waste dispgesal

93/

sites was currently "a fairly primitive art,” and call for

studies to resclve three primary problems:

‘

*(Flirst, it is now Luite ¢l
that sharrpe:: criteria need =c te
established regarding aastc form
speciiicaticns, such as solid or
liguid radiocactive waste aigration
i.e., movement from initial zeint
of ourial), and dispoual size selec-
tion. Second, the steps tO be taken
following decocmmissioning o2 varicus
disprsal sites once they are Ifull
should se determined. Thixd,
important financial arrangement

“w
v

w "
[ "

e R R
[ . fu
"

o
. -

(]

w
i
'
i

3 255

J A ——



accossa:? to guarantse long-term
care of decommissiconed sites Ly
state o: federal authorities need
further definition."34/

3. The Past Regulatssry Scheme Has

Proviced !nagogvatc ASSessment

Tae P-oblams .S3CClatec ~NlEtl
LEQ-EQVQI Aaste Discosal.

Five of the six existing low-level dispcsal sites are
regulated by the states in which they are located, while one
sice == the Illinocis burial gzound ~- is regulated directly

by the VRC.QS/

Nevada, Rentucky, New York, Washiagson, and Scuth
Carslina have licensed commercial dispesal sites pursuant to
the Agreenment State ?:cq;:m authorized by the Atcmic Energy aAce
of 1954, as amended. Section 274(g) of that acz, 42 U.S.C.
§ 2021c, provides that, by formal agreement, states nay assume
regulatory authority over limited amounts cof nuclear materials
regulated by the Atomic Energy Act. The Act specifically
direcss, rowever, that radicactive waste is =0 e regulated
by the AZC (aow YRC) if the Commi sion telieves zthat the hazards
or potenti hRazards are sufficient =0 require federal zegula-
cien. 42 T.S.C. § 2021c(4) (1972).

Nonetieless, because five of the six Surial grounds
were .ccated in agreement states when the dispcsal sitas wers
astablished, no federal review or licensing sroceeding was

apparently underzakea when the burial grounds scmmenced Sgera-

34/ - P
=’ 12., at s,

NAC also rezained ragulasory contrs. Svar o8 2isgosal ¢
CArtain arounts of special 2VClIAZ Jasarial, PTizarily sLussalius
S

;30 3ites ia Yevada and Wasaiagsen.
3{ 4 L"ﬁé
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zions. YNor has the AEC or NRC under the agreement state
program produced aay careful analysis of the practices ac

28/ Thus, =he states have seen laft =o

low level burial sites.=—
deal independently, often inconsistently, and cften super-
ficially given limited resources, with the problems of low- R
level waste disposal.

Perhaps the most glaring regulatcry failure has Deen
the inabilisy or um .llingness of the AEC/NRC to determine tne
~roes 2f radicactise waste that can safely be disposed oI 2y
shallow S'=ial_ In September, 1974, the AEC implicictly
acknowledged this failure of the low-level waste disgcsal
program. At that time, ‘the Comuiission propesed =0 ban shallow
land burial of all transuranium-contaminated w.,g.,ilf et
even this propcsal was made on an ad hoc basis without any
analysis of overall low-level disposal practices. Iadeed, Tis
sropcsed change was analyzed primarily from the standpoint of

the burden it would impose on the federal governmlent =c store

Lransuranium~contaminatsed low-level waste at a federal rcepcesictery.

NRC has not yet published even tnese limited ragulaticn
in final fsorm. As 3 result, iaconsistent state regulaticns

still control disposal of transuranics at ccmmeccial buz.al

28/ Regulazisn 3¢ zhe agreement state Frogram las lTeen unevern
and is na:y cases lax. The AZC -en £3iled =2 develsp stecific
ceriter £or use 37 Lo3 jerscnnel in evaluasing sompasisility
and adcquac?. ZC also serisdizally iaspected szaza -e-s."ds;
and procedures -- Sut at very iafrsquent lazervals. aXC
has continued 5 9ffsar lListle Fuidances =0 states =dm_“;5‘s:;:;

- - M S .
theis Licensing and laspection zrograms.

22/ 34 zed. Reg. 32421 (1374).
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grounds. South Carmlina, New York, and Xensucky wers =2
girst to prohibit the burial cof all transuranics and at
presant only the Richland, Washingteon, site still zermits
such disposal.gg/ Although this policy could change at any site
at the discreticn of a state. The Federal government's own
pelicy =-- adopted in 13972 by the AZC and continued now by EIRDX
-= forbids the burial of any transuranic-contaminated wastes
a2t governmert auclear :acili:ics.zg/ Such wasces ars ins._ead
stored in retrievable containers for ultimate disposal at scme
future tine. Morecver, scme transuranic-contaminated wastss
t..4t have been suried at INEL are being exiumed. 20¢/
The House Government Operations Committee found the
regqulatory oversight of low-level waste dispesal coperations
distressizgly lax. The Hcouse Committee called the Agreement
States progr.am "akin to fiction"==" to the extent any pretense
existed that states were provided assistance under thats grogranm.
Indeed, the Committee found the current pattern of regulaszory

authority over these disposal cperaticns bordering on chacs.

L

a its Repert, the Committee criticized existing authezicy

for being "dispersed” anl "witiicut ucnsistent dirzecsion,” and

found ccordinaticon and ccoperaticn ameng Federal agencias

-/ Hearincs, sucra ncte 2, at 234.

==' U.5. Zaerzy RWwsearcsh and Develcpmen: Adminigssacicn, Manucal

§ 0511-044(4) (1373)
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lacking.222 102/ . L

The House Committee specifically suggested that NRC
-consider reasserting its regulatory authority cover all cormer-
cial dispcsal cperaticns and aven evaluate zie Possibilicy of

direct federal cperaticn of =he si:ns.m’/

The Committee
Report argues that the asserticn of federal authorisy may
be justified for three reascns: (1) the states d¢c net have
the necessary technical cxp‘rt-sc or the Sunding capability
£C secure it; (2) the need for uniform naticnal standards
cannct De achiaved under the present regulassry structure; and
(3) the problem of radicactive waste dispcsal is a naticnal

proolem, deserving of a naticnal soluc-on.l°4/ e

.
Ia summary, materials contained in low-level radisac-
tive wastes are scme of the mesSt =oxic known =2 man. PSreasans
scientilic understanding of zhe potential 2 thways for release
of that material if it is buried in shalleow sar<hen =ranches
is still extremely limited, and provides 2o assurance =has
radicactive wastes suried ncw will remain isclated Fram man
for the necessar sericd ¢f time until =he was=es decay =2
innccucus levels. Moreover, availadlae avidence indicaces =-as

-

migTaticn has already ocsurred at several disgcsal sicas, and

_3\ & ')L ’
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that the evaluations of all disgcscl sites has t=c date seen
severely inadecguata.

Based on this information, there axists ridespread
agreement among government investigatcrs that the current
program is inadequate, and censenius that furcher studies and
analyses are urgently ncodod. Purther, it is clear that the
oxis:idg regulatory apparatus has sericus shorscomings thar
Rave contributed tO present probloms with =he dispesal progranm.
No overall assessment of the environmental impact ¢~ safacy
of the dispcsal of low-level waste oy shallow burial has aver
been made ¢n a systamatic basis. No eavironmental impacs
statement pursuant to the Naticnal Zavironmental Polizy Acs
has ever Dbeen undertaken to analyze the adegquacy of the low-
level waste disposal ‘program in light 9f all reascnable
alternatives and the eavircnmental impact of sach. And cer-
tainly no overall evaluaticn of the program has seen made
in light of tile problems described abcve.

Plainly, the Commission should vud artake a cemplete
reevaluaticn of its program for disposing of low-level wastes.
The logical Zormat for sucl a reevaluation is a comprenensive
envircnmental impact statement investigating the current sro-
gram and all reascnable alternatives =c that program.  Such
an iavestigaticn would enable the Commission =o :cn:::::‘z-;
of the groblems thats Rava sSeen identified in the low-laval
wasta program =0 data, and =3 reach infsrmed zonclusisns ascus
SSe acticn needad =0 solve each iadividual sroslem in zhe

consext of Cevaloping 2 comprenensive slan far safe iissesal
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of these wastes. Tn any event, NRDC believes that the Naticnal
Environmental Policy /ct requires precisely such a comprehensive

evaluation.
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III. NEPA REQUIRES THAT THE NRC PREZARE A
PROGRAMMATIC ENVIRCNMENTAL IMPAIT
STATEMENT ON ITS LCW-LEVEL RADIC.: "TIVE

WASTE DISPCSAL PRCOGRAM

A. The Low-Level Waste Discosal
Program Is A Maijcr FTederal

Action SLgnifican:lv Affecting
The Envircnment

Section 102(2)(C) »f the Naticnal EZnvironmental Polisy

Act (NEPA) directs all Federal Agencies =0 prepare environ-

mental impact statements (EIS) for all "major federal acticns

significantly affecting the guality of the human environment.”

42 U.S.C. § 4332 (1972)..

In view of the facts set cut above, NRC's natigcnal

grogran =0 dispcse cf low-level wastes by shallow land burial

plainly repres’ . a "major federal action" that "significaatly

affects the hulan environment.” NRC regulations themselves
acknowledge that actions iavolving single low-level burial

facilities require NEPA statements. Specifically, 10 C.7.R.
§ S1.5 requires the pregparation of an ZI5 befcre NRC issues

. - : 105
amends the license of a cocmmercial burial g:cu:d.-—-/

105/ gee 10 C.T.R. 5 51.3(a) (8):

*"an environmental impac itament will
se prepazed and cirzcula < pricr =
taking any of =he following tyzes 22
actions:

- » -

(§) Issuance ©f a license auzlcrizing
radicac=i7e waste disgosal Ly .and
burial purssuanc =9 Pazt 30, 0 and/s2

70 of shis chagter.”
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Ironically, however, nct even one sits-specific
£IS has aver teen written on a low-lavel waste dlsposal
site. All exiscing sites were licensed gricr =2 WEPA's
cffective date. And daspite the plain case law oblization
to write EIS's on contizuing activities, see pages 36 ta 57,
infra, noc NEIPA EIS has ever been prepared on aay low-level
burial ground wiether operated under license from an Agreament
State or f£rom NRC.

Ia any event, single statements con izdividual facili-
ties would nct satisfy NRC's legal cbligation under NE?A. In
order to disclose fully tc the public anéd to governmental
decision maiers the envircnmental effacts of proposed actiocns
and all reascnable alternatives ©2 such actions, envirsonmental
izpact statements ZusSt consiier comprehensively the cumulative
impacts of relatad acticns. Iadeed, the need for such can-
siderazion of major federal a:ticons provided the impetus =
establish a strong national p«licy on the envircnmen:. Thus,
the Senate Committee Report o1 NEPA statad:

"(NEPA] is alsc ¢ esigned =2 deal with
the long-range i-plicaticns of maxy
the critical er ironmencal groblems
which have cau: #d great PuSlis concern
in Tecent years. . . ."10%/
Ia interpreting NEPA's zequirements, the President's

Council on Zavizcnmental Juality (C2Q) 2as smphasized e

-z 3, Res. YNo. 31l-
is alse worek acting
ampnasized in NEPA's

.

246, 91st Cong., lst Sess., at 3 (1
shat sadiatisn nazarzds weres a sgec

sgislative history. s 8%
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importance cf programmatic st cazemen=s:

"The program 102 st

cement affords an

cccasicon £or a more comprenensive con-
sideraticn of effects and alternatives
than is practicable in a statement on

an individual action.

It tends &2 en-

sure that cumulative impacts likely =o
be slighted in a case-by-case analysis

are considered.

And it avoids dupli~-

sative discussion of basic policy

glestions.

A program statement can

Se supplemented or updated as neces-

sary to accsunt

for changes in cir-

cumstances or public policy and =o

measure cumulative impacts over

More recently, the CEQ has reemphasized

tixe.

T¢
-
——

> 7
i J

the need Zor srogrammat

statements to improve decision making that affects the environ-

ment:

"The {new, revised] guiielines enccurace
the use of program or (<sneric state-

ments

t0 cover
individual act -on: when

Qf related
coemprehensive

4 number

. analysis is more useful and efficient
than separate analyses of several

related projects.
comprehensive and L.-arma:

program statements eliminat
the need Zor fu:tnc: individual

statements.

If sufficiently
ve, such

cr reduce
projecs

Program statements cut

redundancy and unnecessarsy garcerwork
and make the envirscnmental analysis
more meaningful."108/

Pregrammatic statements must

envizonmental impacts.

not He vague 43

na consideraction of adverse

the grogram nust be detailed and comprehensive. To

147

- i f 5 -

w— council on Inviconm

233 (August 1372)

103/ r =

——— Qouacil on ZIavironmental
432 (Seaptemper 13713).

Qualisy,

cussianas

of

effeces of
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that it is impossible or unwieldly %o be specific in assessing
potential adverse impacts, then subsequent environmental
Statements should be prepared con more narrow "acticns.* The
CEQ has specifically addressed this issue as follows:

*(A] program statement would not satisfy
section 102(2) (C) if it were supe.ficial
ar limited to generalities. The ver
raticnale for a program statement re-
quires that environmental considerat.cas
Se analyzed fully. When all significzant
issues cannot be treated adegquately ia
connecticon with *he program as a whole,
statements ¢f a more limited scope will
De necessary con scme cs all individual
actions to complete the analysis."103/

The case law supports the CEQ view of NEPA zhar stace-
ments on individual action: are not sufficient tc assess :the
environmental effects of broad agency grograms. In the leading

case of Scientists' Institute for Public Iaformacicn v. AZC,

481 F.24 1079 (D.C. Cir. 1973), :hl.Ccux: of Appeals crdered
the AEC co prepare a comprehensive envircnmental impact state-
ment on its program to develcy the Liguicd Metal Fast 3reedar
Reactor (LMFBR), even thoug:k an individual statemen=z 2i1 zeen
prepared for the onv existing demonstration plant and even
thcugh the Commission planned =0 issue an ZI5 for each fusure
plant:

*The Commission akes an uanecessarily
crabbed approach =¢ NEPA .2 assumin
that the impact statement ;::cess was
designed cnly for zas=icular facilicias
ratier than for analysis of tae cverall
eflects of sroad agency ragrams. Ia-
deed, Juite the contrary is ssue.”

461 7.24 at 1086-37

'
s
Yy

= GCQouncil on Eaviconmensal Qualisy, Thizd Annual Iess
{Augast 1972). See alsc 40 C.7 2. § 30d.0(3 -
.
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See Jones v. Lvmn, 477 F.24 885 (lst Cir. 1373) ("It would not

seem sensible to adopt the piecemeal approach wnhich HUD serks

to adept, whereby it will prepare a mcdified inmpact statament
separately (on each project] . . ., an approach akin to aquating
an appraisal of each tree to one of the forest." See also

NRDC v. Morton, 458 F.2d 827 (D.C. Ciz. 1272).

The national program to dispose cf increasing quantities
of low-level wastes by shallow land burial represents a
pregrammatic decision that must be exzmined in an appropriately
broad programmatic envircnmental impact statement. Particularly
in view of recent reports that cast doubt on the adeguacy of
current practicos,ﬁiﬁ/ a programmatic analysis appears %o be
both appropriate and necessary. Separate statements on the
individual sites would have difficulty considering the generic
questicns involved since the present need is to astanlish
criteria for adequate disposal practices, £or acceptable sites,
and for the type of material such sites can properly handle.

The decisicn to rely on shallow land burial for dispesal
of low-level radicactive wastes is precisely analogous, for
instance, to the decision to permit plutonium racycle, =he
decision to develop the LMFSR, and the detarminaticn of the Dest
method for disposal of high-level wastes. All iavolve 3rogram-
matic and generis issuss of national eanvirsnmenctal impact, aad
all requize 7 .cgrammatic analyses of the anvironmenzal conse-

guences of rcad agency acsicns.

=22’ 3ee ra3ss 32 - 43, suzra. ’Wbb
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B. The Fact That Commercial 3urial Of
Low=lLavel Wastcs 3ecan Zefocre NEPA
Oces Nct Affest The Recuirement
That A Statemunt 2e Preaszarad

Low=level radicactive waste dispcsal in commercial
sites began iz 1962. The applicabilitcy of NEPA to-actions _
that began befsre NEPA was enactad has cften heen determined
by an analysis of dates of sc-called "criczical decisicns” or
points at which alteration of the praiect wculd be imgcssiblc.ia;/
In this case, however, wh.le the actual bur’.l of scme wastes
occurred before NEPA was enacted, t=he disposal program nct
orly ~2ntinues but is expectei t0 expand substancially in the
future. The courts have agreed that Congress 2id oot intand
to exempt from NEPA those projects which thrsatan endlessly

repeatad envircnmental injury. For example, in Lee v. Rescr,

348 F. Supp. 389 (M.D0. Fla. 1972), the court held that NEPA
applied =0 a 20-year old coatinuing program of herbicide

spraying. See alss Sierra Club v. Morten, 351

. Supp. 319

(D. Conn. 1972), 3 E.L.R. 20321 (D. Conn. 1973), New York v.

Dept. of the Armv, 2 E.L.R. (8.D. N.Y. 197).

The Council on Eavircamental Quality has issued guicle~

lines explicitly adopting the view that NEPA applies =0 ccntinuing
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prcjccts.i-a/ NRC's regulatory proegram for disposal of low-

lov;l wastes is gre-eminently the type of contiauing program
to which NEPA has been held t=c apply aid should apply. Given
the extreme toxicity of radicactive materials aad the fact
that the disposal program will continue at an acceleratin

pace for the next 20-50 years or longer, an EIS considering
the environmental impact of this continuing program is 2lainly

required under NEPA.

C. NRC's Program Statement Must Iaclude
Analysis Of The Adecquacy Qf Diszosal

Practizces Cnder The Agreement Statsa

Program .

The programmatic £IS must, of course, cover the waste
.

disposal gprogram administered by the Agreement States. [ive
of the six existing cocmmercial burial sites are licensed by
states under this grogram. But, while the states direcely
regulate tue burial sites, the provisicns ¢f the Atomic Eners:
Act establish that URC bears (1) superviscry authority cver
the statas' programs, and (2) the ulsimate respensibilizy for

ensuring that waste disposal practices are adequate = Protect

the public health and safety.
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-

———'See 40 C.T.R. § 1300.5(a):

®rActions' iaclu byt sre not limited =9:
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(2) new and continuing prsjects ané zro-
GTaMm activitias: i s o« ARYALVIAG 3
Tacderal lease, jermic, licensae
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Pursuant to secticn 374 of tie Atomic Energy Act,

42 U.S.C. § 2021 (1970), which authorizes the Agreement State
program, the NRC must make =wo continuing determinaticns ina
crder =o permit states =0 regulate low-level waste Durial
grounds. Pirst, the Commissicn is given continuing authority
o terminate the entire agreement under which NRC delegates
regulatcory authority to the state if necessary to protect

the public health and safety. 42 U.S.C. § 2021(3). Zhus, the
Commission's duty to determine that the states' practicas
requlating disposal sites are safe and adequate is plaialy

4 continuing one. If state regulaticn allows hazards =0 develop,
NRC must terzuinate the state agreement. -

Seccnd, a special obligation is placed on the Commissicon
t0 assess the acdequacy of state licensing of disptsal practices.
The Act specifically prohibits he delegation of licensing
authority over dispcsal practices if the Commission determines
-—at votential hazards require federal regulaticn. 42 U.S.C.

§ 2021(c) (4). Regulation of waste disposal by the states is
therefcre necessarily based on a continuing decision by NRC
that the state programs aru adeguate 22 protect public heal:za
and safecty.

The AEC in September 1974 explicitly recognized tii
authority and responsibilicy =o assess low-lavel waste disscsal
sractices when .t prorosed a rule prohizitiag the surial of
tTansuranlic waste at commercial surial gwsunds. 34 Ted. Reg.

32421 (1974). This sropcsed segulacion maxes =lear =hat Lie

(@)
I
~o

e
~O




33

Agreement State program is simply a mechanism utilized by
NRC. Existence of the §roq:am in no way dilutes NRC's own
obligaticn under the Atcomic Znezgy Act, as amended, and as
incorpora.«d by the Energy Recrsanizaticn Act of 1974, o
assess and ensure the adequacy and safety of waste dispesal
practices.

NRC cannct ignore its continuing authority over the
disposal of all radicactive wastes. NRC must detarmine the
extent of the hazards che wastes pcse and, given these hazards,
decide whether or not direct federal regulatiocn is required.
The decisicn %o rely on the Agreement States' program amounts
to approval of the States' regulaticns, burial methods, com-
mercial cperators and disposal sites. This decision, its
environmental consequences, and the alternatives to it nust De
considered in NRC's programmatic impact statcement.

The case law has imposed such an obligation on federal
agencies when their involvement nas teen far less than NRC's

direct supervisory obligations over low-level waste disposal

!

-
-

'
IS

- -

under the Atamic Znersy Act. For example, in Dawvis 7. Mo

469 F.24 593 (l0tk Cirz. 1972) =he courts held that NEP2 apgsliad
to the approval by the Secretary of che Iaterior of a 99%9-year
lease entercd into 2y an Iadian Trike. The government argued
in vain that there was no majer federal actiocn:

"The United States 2
the lease, was zct a
2o intersst in eitler she lLease Or

the develocment, 2id SOt particizacs
financially or bDeznefiz Zzcm =<he lease
in aay ~way.® 463 .24 a= 398.
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The NRC's invelvement with and respensibiliszy for
the adequacy of the low-level waste disposal gprogram far
exceeds that of the Iataricr Jepartment in Davis.  Unlike
Davis, which involved only a cne-time approval by the govern-
ment, tie NRC, as noted above, pericdically reviews each
state's "wogram regulating low-level waste disposal for
adequac’ and compatibility. Morecver, YRC specifically bears
gltimaten responsibility under sec=ion 202(c) (4) =o ensure

that safe disposal practices aze follcwed and o institute

federal regulation if necessary to ensure safe disposal. Thus,
NRC's cbligaticn unde:s NEPA extends £2 an analysis of the whole

low-level waste dispcsal program, includiag an analysis pof che

proper role of Agreement States within that program.
Ia the Appendix t0 this Memorandum, NRCC sets cut at

length tiie nature of the analysis that the EIS mus:s contaia.
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IV. THE NEED FOR 1RTtRIM REGULATIONS PENDING
COMPLETION OF THE IMPACT STATEMENT

In light of the magnitude of the problem ocutlined
above, the time which will be required for the preparation
of the programmatic 2IS, and the potentially irreversille
adverse effects of ptos;n: activities, immediate acticn is
necessary tc protect against potentially severe threats €0
public health and safety. Therefore, NRCC has setiticned
NRC to adopt several interim regulations immediately. Zach
of the propesed interim regulations is offered as a needed
immediate response tc a specific problem. The legal obliga-
ticns imposed on NRC by the Atomic Energy Act and the Znergy
Reorganization Act require the prompt adoption of the proposed

regulaticns.

A. NRC's Legal :bli;a:i:ns

Pursuant tc § 201(£) of the Znergy Recrganization Acst
eof 1974, 42 U.5.C. § 3481(f), the Nuclear Regulatory Commission
carries ocut its licensing and related regulatory funcsion
under the provisicns of the Atomic EZnergy Act, 42 U.S.C. §§ 201l
et sec. ("AZA"). The provisicns of the AEA direct NRC =2
protect the health and safety of the public through ic=s

icensing asuthority. Congress specifically fsund tchat =he
‘processing and utilization” of nuclear zateriass "auss e
regulacted. . . ¢ protect healzh and safssy 3¢ che punlic.”

42 C.8.C. 2923(%) (1972).
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The AZA contains the fu::hcz finding of Congress
ch it “regulizion by the Cnited States of the production a~d
t .lization of atomic energy and of the facilities used in
sonnecticon therewith is necessary . . . =0 protect tihe health
and safety of the public.” 42 U.S.C. § 2012(e) (1972). Aand
in articulating the purposes of the AZA, Congress declared it
intenticn %0 provide for a "program %o encourage wildespread
participation in the develcpment and utilization of atomic
energy £or peaceful purposes to :ie maxizum extent consistent
witih . . . the health and safety ! the public." 42 U.S5.C.

§ 2013(a) (1972).

Furthermore, in creating the Nuclear Regulatory .
Commission, Congress specifically declared its intenticn in
the Ezersy Reorganization Act ("ERA") "to advance the goals
©f ree=oring, protecting, and eanhancing envirconmental gualisy,
and £o assure public health and safety.” 42 U.S.C. § 580l(a).
The Senate committee that was primarily respensible for
drafting the E=RA emphasized =hat =he NRC was =0 “upgrade =he
regulacticn ¢f nuclear zower” and stated tiac she srovisicns
©f the IRA were "“%o guarantee :hat =he an Commission will
have the strength and autonemy %0 carry Sut its awescme safscv,
Realth and envircnmenzal respensibilicies.” Sen. Repor: YNeo.
93-980, 93zd Cong., 24 Sess., at 3, 21 (1374). '

These jeneral dutiss to zrotact the 2ealzz and safaszy

- - -t - : - + -~ - - P T
95 S2@ FUDLLiC are dacde specilic in tihe Act's licensing sreovisions.
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chrough burial, the Commissicon must take any steps necessacy
0 protect the public health and safecy. See 42 U.S.C. §§
2073e(7), 2093b, 21l11. The Supreme Court has recognized the
safety requiremaents of these provisicns ¢f the Atcomic Znergy
Act. The Court has noted that the act "clearly contemplactes
that the Commission shall by regulaticns, set forth what the
public safety requires as a prerequisite to any license or

pernit under the Act.” Power Reactsr Develocment Company 7.

Iaternaticnal Cnion, 367 UT.S. 396, 404 (1961l). Accorid,

Citizens for Safe Power v. ¥YRC, 524 F.24 1291, 8 ERC 13598, 15§

{D.C. Cip. 1978). See alsoc New Hampshire v. Atomic Energy

Commission, 406 F.24 170 (lst Cir. 1969), cert. denied 3?5 o4

962 (1970Q).

The Commission's duty to protect the public healta and

safety is plainly a continuing one. Section 137 of the Atsmic

Ehergy Act, 42 U.S.C. § 2237, makes a-- licenses issued under

the Act subject to subsequently issued rules ané regulations.

Given the ccocnstantly evelving state o0f icwledge regariing

nuclear technology and its asscciated hazarzds, the Jommissicon's

obligaticon to protect public health and safecy raguires con-

tinued review and revisic . of its regulaticns to respond =5 2

identified problems and nhazacds affecting publiz healzh and

safety. Indeed, the Commission's own regulatisns racsgnize

awl

tais obligation. The zer=s axnd condisions of all licenses ax-

sliave 1 4
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mize danger =0 life or property.” 10 C.P.R. §§ 32.35(e)(2),
40.41(e) (2), 75.22/B) (2) (1979).

Firnally, in connection with the State Agrsement zzsgram,
the Atomic Enarsy Act places a special cbligatian on the Cam-
aission to cximznc che safety of disposal metiods for licensed
radicactive macerials. Specifically, the Act forbids =he
Commissicn from delegating regulatory authority.co the states
over the disposal of radicactive materials if those materials
PCse hazards that require direct NRC regulaticn. See 42 U.5.C.
§ 2021(e) (&) (1972). '

Taken togetier, these statutcry provisions and regula-
tions create a continuing duty in the NRC to ensure that its
regqulaticns goverming shallew land dispesal of radicactive
wastas adequate.y protect tihe public health and safety and
safeguard the anvircnment. As set ocut belcow, the interia
regulaticns proposed are ained at preventing known and specific
threats to public health and safety a'd envirsnmental gualisy.
Under these circumstances, NRC las a legal duty =2 adopt these

intarim regulations immediaczely.

B. Each Cf The Proccsed Recilaticns Resconds
TC An ldentifi Sroblam

1. Iaterin 3an On 3urial Of Transuranic-
Scnctaminaczec wascss

Based on zhe eviience set cut at langsth ia Pare II 22
this Memorandum, ccntinued shallow land bsurial 32 long-lived

tTansuranic wastas soses zotannuially savaears tairsass =2 suslis
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healsh and safety. 3asad on these increasingly clear hazards,
the U.S. Eavironmental ?rotscticon Agency ras stated flacly

that shallcow land burial of long-lived transuralic wastes

53/ A study by Batctelle Pacific Northwest

d : 114/
Laborasories (an ERDA sontracsor) came %0 =he same conclusion.=—

cannot be permitted ,~—

The task force on radicactive waste nanagement of the 3th
Annuval National Cconference on Radiaticn Control, a jecint federal
and state undertaking, reccmmended similar restrictions on
burial of transuranic wts:o.ééé/ The U.S. Znergy Research and
Development Administration acted several years age %¢ ban such
burial at govermment :acilicicl.éié/ The AEC proposed £ cake
a similar step with regard to commercial was:cs.lﬁl/ -
Failure By NRC at this time to ban continuing shallow
land burial of cransuranic-contaminated wastes would recresent
4 clear violation of its duty to protect the sublic health
and safaty. The proposed regulations would place such a san

in effect through a two-step zrocess. irst, the regulations

lly A

——— Stacement of Roger Strelow, Assistant Administracsor for
Ailr and Waste Managemen:t, Envirsnmenzal ?rotacticon Agencvy,
before the Joiat Cczm;:tne on Atzsmic Znersy, ats § (Novexser 13,
1978).

T
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Battelle Pacif’c YNortawest Laboratories, ProgTam for she
Managemon: o: Zazaricus Wastes, Tinal Roac--. at 229 (Suly 1973).
9y s
- , . - - . .
~SE5 Pif=x Annual Yational Tsnfarence on diacion Cone=al, Plan-
ziag for Protecz=ion, at 132 (Ocscher ;3'3..

.':J. - - - ) - A4 -

485 U.S5. Znessy Reseacch and Sevalopmens Adminisstration, Manu
§ 0S11-04da(3) (L373) [hezeizalzer sissd as Z2DA Manuall.

'--/ N .

shRs" See 19 T.R. 32921 (1973).
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place complete authericy for regulatian of the disposal of
transuranic elements on laud in the hands of NRC. Utilizin
tilis authority, the regulations then prochibitc furtcher nca-
ratrievable disposal of these wastes by shallow laad burzial.
The language of the proposed regulations is ctaken almoss
verbatim from tie regulations which the AZC proposed in
September, 1374.:13/

The proposed regulacicns define traasuranic-cancaminated
wastes, in a manner similar =3 the AZC's Septamber 1374 pro-
Pcsal, as those wastes contaminated ©2 a concenstration greater
than 17 nanccuries per gram (1) micrzocuries per kilsgram).

(The value of L0nCi/g is derived from t=he naturally scsurtiag
concentraticn of radium-225 in the earth's crust.) This level
of contaminaticn has been selectad by ERDA as the cut-of?
Foint for segregating transuranic wastes generated by the
governmens. 2:3/

NRFDC recognizes that at the present time it is 4iffisuls
to measure directly for the presence of alsha-emizsiag radic-
auclides at =his cuncentracisn. ZRDA ras, however, found =ai
S0 De a workable critericn, and sne reculations reflect ZRCA's
formulation of 4cc§p:abl. "iadirect" neasurements. Reliance
is permictted, if necessary, on irdirect measursmenss or astinasas

and on administrative cS2nerals ioscead of dirace ax=ernal

.0
'
[
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measurements Cof waste contaiﬁc:s.

To police this estimation procedure, the regulations
propose that licensees formulate the estimating procedures oa
which they will rely and submit cthem to NRC for apprcval. The
regulations further require NRC to uubli.s!-. an inspection
system o assure both that the estimated procedures are utilized
in the field and =0 verify that tie approved procedures rasult
ia.ch. accurate identification of transuranic wastes. To De
effactive. this inspecticon procedure must rely on NRC-employed
inspectors and on unaancunced inspecticns examining randemly
selected poerticns of the wasts streanm.

A prohibition on land burial of sransuranic waste,
haowever, reqQuires that the Commission make provisicon for an
alternative method of handling chese wastes. The proposad
requlations would allow NRC =0 license retrievable storage only
if specific conditions were met. Tre regulaticns focus on °we
critical elements in the wetrievable szorage program. fizset,
if retzievable storage is permitted, it is vital =0 ensure that
funds will be available tc dispose properly of the wastes at
scme fucure -ime. Second, it i3 equally vital that the wasctes
be packaged and stored in a manner that will permics safe Zfuture
dispesal. The zroposed regulations sherefore, raguire tihat
sersens shipging =sansuranic-contamizated wastas 32 a1 dispesal

sice pay 2 fe that will cSover all fcrTeseeac’la Iuture Sost3

O

£ sermanent disgosal, iacluding cie Sost of scsrage and TetIilava.,

e cost of sachagiig and shijys.ng =2e wassas =S a2 fizal cesposiisTy,

A
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a pro rata share of the projected ~ost of comstruc=ing and
operating a final :cposi:ory,ii- aad an allowance for future
.extracrdinary costs that may be uecassitated by future safety
considerations. The proposed regulations provide that this
fee be 2. initially at $50 per cubic foot of transuranic
waste dolivc:ndlto: burial, and require She Commission t2
undertake a study %0 set a mcre definitive level for this fee.
The $30 fee is based on preliminary studies by =he AEC, which

eetinated that costs of storing and disposing of tsansuranic

1
wastes would approximate $28-57 per cubic fcct ¢of such was:.s.=££/
Other studies o the question have yielded simil Sigures. 2s/

Since safe lisposal of these wastas ocovicusly depends
en the availability ~f adequate funds to finance i%, NRC muss
place such a funding mechanism iz effect as rapidly as possible.
The $350 figure represents the AZC's best first estimate of =he

costs, and NRC should require =hat such a fee -e colleczed

33/ The ASC stated that ‘erzanent dispesal of iss sransuranic-

ccn:aniaa:od wasteas :nqu;:od deep geclogic burial. Ses Aze

Enersy Commission, Draft Enviconmental Statement, Xalacemens
of Commerzial Biza-Lavel &“E 3.:nsu:an-_=-€ SRsAMitatac jag.o-
Active Wastes, Septamber (1374, at l.3-/ (WASE~L317) N
Seliaves it Likely that responsible study of commers Lally-
generated transguranic-contamizated wastas will conclude znas
geclogic burial is alsc reguired for such wastss.

Ob

1 L BV 4
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Ramsey, Daly, 3lasewitz, Ccoley, and Richardscn, "Qverview
¢f Managemen: Programs for Pls:sn;ua-u:ntam."a-.d 5¢lid Wast=s in
the U.S.A.," in !araccmcn: o8 L:-.a-.m-F neamizazad Solid WVasses,
&‘.’. ‘5 :vzbd \‘u\..“: "." \QCI‘.C" ‘

L

2= zacssallas Pacifis Verewawest lLasorsatsrias, Manacemenz 33
dazarious Wastes, a= 229-247 and Apgendix T (133 AEe, oc2is
;‘-v-:‘--'c-.:;- S-azamen<, NASE-1339, susra noea 120, iz L.5-
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izmed Lately. If necessary, provisicns can te made for relunds
if subsequent study of che guestion establisnes that a lesser
fee is adequate.

It is not sufficient, however, merely =2 assure that i
adequate fees are paid by the perscns who generate tle waste. |
Steps must be taken to assure that the funds collected will |
actually be available to finance perzmanent disposal. If these :
funds simply flow into the generzal treasury of a state or
national government, their availability becopes subject = the
vagarias of future governmental budget decisicns.

This problem has been graphically demonstrated in the
case of uranium mill tailings and high-level radica tive wa~iess.
The government's response =0 =i, admitted health hazards posed
by the use of uranium mill ta.lings ar £ill und;: residancsas ' !
in CGrand Junction, Coloradr was substa- .ially delayed by dif-

ficulties in deciding who should pay for needed corrective
lcticnu££? Similar uncertainties exist in :Qspcriiaé o the
threat posed by the abandcned Vitro tailings pile in dewnecown
Salt Lake Ci:y.iii/ Cecisicns concerning safe zermanent <isgosal
0f =he high-lavel radicactive wastes gjaneratad ar zhe Nuclear

Fuel Services Plant in West Valley New York are made signilicansly

-

D a o i1 Mg i 2
g on the Cse ©F Uranium Mil. Tal.incs J0F

Consssucsidn Fussoses 3e€I5Ce tie SuscSm. O Raw Masteria.s 3: ine
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1234/
' See@, 8.3., Hearincs on SR0A Auskorizisc Legislasizn 7 2375
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more complex By the fact that no funds have teen set aside =0
meet the axtremely large astimated cost of disposal.

Even more pertinent, needed studiess of the Maxey
Flats, Kentucky disposal site have had great difficuley finding
financial support. Both NRC and ERDA declined &3 provide
fiznancial assistance, and the stace found the Sl million price
tag almost beycnd its reach.hd¥ The dangers zcsed by substan-
tial accum:ilatad amounts of transuranic wastss do nct allow
NRC to ignore the importance of providing for adeguate
financing of safe permanent disposal. ThereZcre, the proposed
regulaticons specify that the fees collaected must te p.aced in
a special trust account dedicated sclely to the purpcsa of
financing permanent disposal of the transuranic-contaminatad
wastes.

As a further condition to licensing retrisvable

storage of transuranic wastes, NRC must assure that -he wastas
are well packaged and that adequate reccrds are maintained.
Te facilitate safe permanent dispesal, therefcre, the sropesad
regulations require that transuranic wastes -e packaged i
Sontalners tihat meset specified raguirements.

The GAO in its repert =90k special ncte of the sroblems

caused by improper labeling and inadequate rescsrd-xeeping in

192

¥4 4 ‘ s 1 ' - 1 bg L]
asx! An ERDA study of tle roslam dus to be complated iz Jun

2375 nas yet =2 e issued. e::sr Svom James . Millsr., CShisZ,
NRC ?-c; -f-. Licensing 3r Qivision of Tusl Cycla and

o

Matarial Safezy, to Or. ?a-~v 2 Lash, datad Ncvember 12, 13
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the management of low-level waste Surial g:ounds.ééi/ To

avoid similar difficulei with transuranic-contaminacted
wastes, the proposed regulations require the maintenance of
permanent records (probably on computers) which contain exten-
sive information conceraing the naturs of the wastes buried,
including the total traansuranic ani radicactive content, the
concentration and chemical form of tie traasuranic azd ogher
significant radicnuclides present in each container in ti
greatast concentrations, the combustibility and compactibilicty
of the wastes, the container weight, and the storage locacion.
In addision, the regulaticns would require that much of this
information also appear on the waste ccntainer itsell. 1lais
second requirement would serve to dcuble check the permanent
records and would alsc provide a source of information in

the event the permanent reccords were destroved.

-

2. Moratoriunm On The Issuance Q0f Addi-
ticnal Bux Sites anc .L:or og
Paymencs T« E ve: ferceczual care OFf
Bxi=1ing S:

In its report examining gsractices a2t low-level radic-

active waste surial sites, the Congrassicnal General A intin

Cffice emphasizad four major deficiencies in the current grogram

for disposing of low-lavel radicactive wastes oy shallcw burial.

o1 T . : : P 2 : L .
JiZst, RO Site selection CTiterlia aXizt 0o Jetarllllag wnich

sites offer tiae greatast long=term assusance that zadicacTivisy

) : - b B - — o > - s -
ones suried, wWill 2ot migzwaze. The GAD zointsec sus:
L

&
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"The need for site selaction crisaria is
Tecognized by ERDA, NRC, EPA and the 0.8.
Geological Survey (USGS). In July 1973,
Rattelle Pacific Nerthi'est Laboratories
issued a report =0 ZPA which soirted ocut
that dispesal site standards ..c nct been
established and reccommencded standards te
developed and used for selecting and
licensing dispcsal sites.” 127/

Second, the GAC report noted that the environmental
@Onitoring systems at various wisposal sites were inadeguacte
and reccmmended t2 EZRDA an! NRC that the effactiveness of
TORLLOring Prograns at existing disposal sites be improved.

NRC ackncwladged, ia respense £0 the GAQ raccommendations,

chat "eavironmental moni:sring programs at certain Lurial sites
needed i.:xprcvmon:.“é.z.g/’ Further, an NRC review group racently
evaluated the Sheffield, Illinois disposal size and identifiad
oumercus shortcomings ia its moniscriag p:cq:m.l—zi/

Thizd, the GAQC pointed out that standards have not been
develcped Ior determining what levels of migration of radic-
activicy at disposal sizes are unacceptatle and require corrzac-
tive acticn. In the absence of radicactive -alease standaris
setting maximum permissible migration rates, regulaticn of
radicactive waste disposal sites and rasgonses =2 £indings of
@®igraticn must te zandled on an ad hoc zasis. Zvaluasion of

the migraction experianced at bot: the New York and ZXantucky

I’ T2., & L0

=
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dispcsal sites has fcunderad ¢o scme extent on an apsence <of
relevant standaxds. NRC exylicitly responded =0 an inguizy

from Rentucky officials that ncne 9f NRC's existing standarzds
were appropriate for assessing migration from disposal sites:

"¢ * * che MPC values should not be

used as detection lavels or action
levels in determining whether migrating
radicactivity is accepcablc or unaccepzt-
able, or whetaer cr not corrective
action should be i:tst:.:u-ed. The M:C
values are only useful in assessing ti
radiaticn safety and public health
aspacts of tae caleased radicacs civity,
and thus the urgency in taking correc-
tive acticn. Also we do not believe the
(as low as practicable] concept is
applicable here c;-uc What appears

to be neecded is the establishnen: of
acticn levels, uh_ ch if exceeded wculd
result in specified measures being takan,
e.g. mcre ;n:ensi:ied monitoring, coz-
rective action, etc. FHowever, once it
has been determined that radicactiv
mzterial is migrating from a burial
site, we beliave a benefit-risk concept
snould De applied in evaluaczing the
various alternative corrective acticn
that might be taken to minimize 3uch
migration."130/

Further, the ceneral enviromnment-\ radiation protection
standards procosed by the Zavisonmental Protection Agency are
based on the assumption that little radicactivisy will B
relaased to the anvironment Srom wast» dissesal sizes. — 12
ZPA's standar’s are o provide adeguate protection, stTict

linits nust be se: ¢n acceptadle Migr-ticn zates. The need =3
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set such limits appears particularly crucial as one MNRC
official has now acknowledged:

*It is our opinica that 100 percent

retention [of radicacsivity at low-

level waste disposal sites]| is not .
realistic goal. It is doubtful that

a site could be found that would not

permic scme raleases albeit small. L
« « « We agree that criteria for

evaluating the release of radicactivi-

ty from commercial burial grounds

should be dafinnd co assist in de-

termining the accsp:ab'l' ty of existing

and future disposal sitas and practices.” 132/

The GAD specificzlly recommended taat radicactive :eleas:
standards te astablished by both W2C and ZRDA as a necessary

ingredient in an effasctive monitoring program. By .

Pocurth, the GAD report noted that "NRC and e:;L
Agreement States have not established long-~-erm-ca: Quire~-
4

ments for commercial dispcsal sites and determined t.e adeguacy
of long-term-care funds to maet such = JL:emen:s.'él;/ In =h
absence of such regulations, the GAC found that existing sro-
visions for long-term—care of the disposal sites and funding
arrangements for such care were significantly inadeguate in
Many cases. Since the fundamental issue posed by radicacsive

waste dispcsal is long-term care, zhe absence of such scancdards

11

L32/7 Latter from Richard E. Cunniagham, acting Director, Divisior
of Fuel Cycle and Materials Safs=y, Nuclear Pegulas=orvy Commissisn
ts David §. Smith, Cirzector, Tecinology Assessment Divisisn, 3.S.
Savircamantal Protectian Agency, daced Janvary 30, 137s5.

111
——  GAQ Recor=, sunra note 4§, at 21l.
134 L
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appears to be a major cmissicn in a regulatory program design

to safeguard the public health and sagfety. The GAQ specifically
recommended o NRC that long-term-care requirements Jor coamer-
cial disposal sites be established and that the funding to
support such reguirements be cs:abl;shnd.-li’

NRDC believes that licensing of additional sites without
establishing these four sets of standards would be inconsistent
with NRC's oblijations under the AEA. No program to license
new dispcsal sites can claim to protect the public health and
safety unless standards are established for selecting sites,
for monitoring :adibac:ivi:y at those sites, for setting accepta-
ble limits on the migration of radicactivity, and for establishing
needed long-term-care requirements. The propcsed regulacions
provide for a moratorium on the licensing of additional waste
disposal sites until the ctitical sets of standards listed
above have teen promulgated.

In addition, the proposed regulations seek to and the
practice of burying wastes without making adegquate zrovisicas
for Suture care. Today radicactive wastes are seing buried at

e &L 47 *114 : 1 - 3
the Sheffield, Illinois, site regulatid by NR

0
e
5
n
w
't
O
)
i
h

sites regulated by the states) withous benefis of acdecu

1
o
w

financial arrangements f£or safe, cermanent care of the sics.

The absence cf financial rescurces ts cover safa cermanent care

saises the claar spectre t'.at iladacguats care and acnisssing
of the 3ite ia the futur+ could allow a thrsat =0 publis 2ealiszx
!3;!
-t 28., at 26
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and safety to develop. It is, therefore, critsical-for =
Commission £¢ act promptly =0 assure that adeguate sums £
money are accumulated seginning immediately =o £finance loag-
ter: care. -

The regulations would immediately institute revised
charges calculated to cover adequate long-term cars. Specifi-
cally, the regulaticns would require that a minizum of $0.15
per cubic foot of waste Se paid %o finance long-term carce. A
South Carolina study coumittee recommernded that ¢ t0tal Jee

of $0.14 be charged for each cubic foot of ste Suried ac

)
-
n

the 3arawall, Scuth Caroling site to cover long-tearm costs.
In New Zcrk state, according =0 the GAO, the rate has beqn
pericdically iacreased over the vears to the present chaze

) 137 .
of 30.15 par cubic !cc:.-—-J’r:c preposed $0.15 charse ger
ic fcot is basad on thase =wo calculatis s of needed charges

per cubic foot, which appear £o be the most recent available.

In additicn, the rsgulations cbligate tie Commissicon to under-
take a study of needed lcong-tarm cares reguirsments ancd the
fizancial implicaticns ¢f chcse regquizements ind =3 revise 5
the fee accordingly.

The propesed regulations would also seguires that =2

e |
o

cwner o7 the land (either the state or the fediral govesmnmer

b : . = 3 S -

- Grant, 3ite, and Shealy, Ieonemic Analvs =z 37 Tundlsc AX-
rancemenss for Maincerance, SuTel..iAnCe, AnC Jantiacency =253 =
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place the ncney paid for pe:;;tuil care in an escrow accouns
dedicated solely to that -urpcse. If the availabilicy of
money depends completely con uncertainz future political budget
decisions, adeguats future care is jecpardized. It is also,
therefore, important for the Coumission S0 germit wvaste

surial only if proper arrangements are m=ade for handliny funds

-

intended for long-term care o insulate such money =--
=1 .

6

greatest extent sossible -- from Seing divert to othe

"

sSurlsgses.

3. Ban On Licuid Shisment Qf Low-
fTevel Rad.cac-.ve Was=as

olidificaticn of radic-

At the- present tize, on-siza
active wastes is allowed at three or four of the commercial
burial sites. Thus, scme wastas are shipped =0 disposal sices
in liguid form. Yet shipment of ligquid radicactive wastes pre-

nts a significantly higher zisk of release of radicactivit

in the event of an accident than shipmeat in solid Sorm. Mere-

over, storage of liguid wastes at the dispcsal si i2sall zcsas
sicnificant adéditional nazards which have, in st laast cre

iastance, materialized. At one disposal sites, the liguil con-

cent ¢f a storage tank was relsased tarsugh an act of vandallsm
or sabo:ago“aly'Siacs the wasts was liguid, complates recovery

was impessisle.

p £

— Rapors of the Nuclsar Ragulacssy Comnissicn Reviaw Srous
regarsing Maxey ~lats, Ke“:;:<" Commessial Jidizsactive Waste
Susial Ground, as § (Suly 7, 1373%).
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Soth ERDA'Ss pracsices.and NRC's regulations pertainizg

o aigh-level radicactive wastes recognize the significantly
greater danger cof relszase =o the envircnment pcsed Ly wastes
in liquid Ea:n.ii%/xo:.cvgr, most of the anigration of radio- —
active materials at the New York a-d Xentucky sites 2as teen
asscciated with the p:‘sohco of water in the disposal trexches.

a. aly, burial of liquid wastes should a0t be permitted, and
tiis practice appears to have stopped at mOSt commersial dis-
pcsal sites. But if wasts is not to he buried as a liguid,
there is nc need to allow liguid waste =0 Se shipped =c dispeosal
sites. At the ;:csdnc time, botk shigment and storage of low-
level radicactive wastes pCsa unnecessary sotantial hazards
to public health and envirzcnmental centamination. Therefcre,
the preposed regulatidns require that low-lavel radicactive

wastes be solidified prior to shipment to a licensed disgcsal

sice.
13/ . O
——S0e, €.2., 10 C.2.R. Part 350, Appendix I, sarasrTaph ¢




CONCLUSION

For the reasons set out abceve, :the Natural Resources
Defense Council respectfully requests the Niclsaar Regulacsory
Commission to undertake forthwith the preparation of a prograa-
matic environmental impact statement pursuant =0 the Naticnal
Envircnmental Policy Act on its program for dispesal of low-
level radicactive wastes. Further, the Natural Rescuxces
Defense Council reguests the Commission to graat the petition
for rulemaking which the Council has f£iled and &< odopt promptly
the interim regulaticns proposed ina that petiticn.

Respectfully submitted,

TERRY R. LAaSE
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APPRNDIX

IPTION OF IERIC S AL <

IMPACT ATSMENT

The Natiocnal Envircnmental Policy Act regquires the Nuclear
Regqulatory Commission to prepare a generic ZI5 on its zsgulasory
program for dispesal of low-level radicactive wastes. The =I
aust analyze the overall, long-term envizonmaental impact ¢f th
prajent program, of all reascnable altermatives S the srasant
program, and of all reascnable alternatives =o individual-per=icns
ef that program. The analysis must be Scth comprahensive and
detailed. And, most imporzantly, the envirsnmental impacs
statement must be a satisfactory decision makizg docunent for
agsessing the costs, risks, and benefits of altarnative regulaszcorm
srograms for low-lavel waste disposal.

3elow ars a discussizsn of the issuas zha=, at a aini=usm,

T be addressed in an adequate IS and a suggested cusline far

.' - -
-—8 Lia.

Questicns to De Addrassed in the 3:atements

0
'y

. - - . : X T -
- =3 Saa .. oW lancg 3urial Ivar an Adecuata Means

2iscsesine of Nuclasar Wasrmses?

A Cantral ilssue s zhe I35 mus:t ze an assessmen= 35 =ka

1 < - - E 1 % - - : - T -, b4 1 : TS
acTeptadilicy of shallow land zurial 22 low=la~el radisacstive
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wastes. The statsment cannct assume the validisy of past decisions

that were macda without the benefit of an environment impacs

statement or, for that matter, a thorough safety analysis. The

statament aust explicitly consider afresh whether any radicactive

tes should ever be disposed of by simple duri
To evaluate the shallow land buxial ternative, the stace-
nment nust examize all reasonabla altarnative ne:ns of disgosing
Qf the wastes and set forth the relative eavironmental and
economic costs asscciatad with each method. In ozder to assess
he potential eanvironmental and healsh hazards, the tyres, guan-

tities and toxic .%ies of the various wastes that are produced

taday and that wi.l he produced in the future should be examined.

In tais context, "low lavel" wastes xnust be cacefully defined

Dy an appropriatas 1azard index ‘Or by a set of parameters that
includes consideraticonm of (1) tie radicactive hali-lilfs, (2) Be-
Bavior ia the env ronment, and (3) toxicity 9 humans of th
radionuclides cca:ained in the ~astes.

To ocur knowle ige no single, widely acceptad ha2zari index
new exists. Thersfcva, the NRC aust devote substanctial affsre
tQ devising a compraaensive sat of saramecers that will allcw
the unambijyucus categorizaticn of wastes for disposal purposes.
Srstamatic use of such Parameters 1UST 22onStisize the basis for
any detarninazisn 92 the tyras and amgunts o5 Jastas tias san te
salely Seried iz shallow sarshen tsenches or ia asher svses 232

.

2 $1 i3 -~ i
2lsscsal facilitciss. -aTTent L3

SIRATLST STICngL.y 3ugcests taacs
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potentially nazardous, long-lived wastes, such as Icdine-123,
may be equally unsuited for disposal by shallow land burial or.
ccean dumping. Ia sum, the statement should carefully analyi®
the radiocnuclides in low level radicactive wastes and determine
the adequacy of shallow land burial, ocean dumping, geologic
disposal, or other disposal methcds for each, .ased on an Jb-
jective set of ¢z izeria.

Scecifically, the statament ~ust address the agpropriate
handli:ig of transuranic-contaminated wastes, and analyze wheth
shallow land burial can ever se acc. cable for such wastes. The

tament should (. aluate ERDA's current practice of storing

government-generatad transuranic-contaminated wastes iz
cetrievabla form. This evaluation must, of course, ccns%do:
the propesed 1374 regulacions (19 FTed. Reg. 32921) chat would
have applied ZROA'S practice tc the private sectsr and set a ten
zanocuris zer gram limit on =he =ransuranic contant af waste
that could be 3uried in commercial low-level waste disposal
sites. (The proposed resgulaticns reguired any waste axceedi: g
that limit to bSe transfezred t0 tie fedara. government Zcr long-
ter: manacement anéd included a provisi regquirsisg the producer
of the waste =0 zay a fee suffilcient =0 cover subseguent nan-
agement 90f the wasta.) The stasament Must axamine the zossisls
anpaces and costs o2 separating and tamporazily s=oriag transg-
wranlic-contaminased commersially-sssduced wastas ané tha likeli-
Accd and cine Srame of eventual 3issosal of such wvastes. TR

STatemarnc TUSt als30 examite altarnazive ways o2 defining

RGPS VS——



ransuranic wastes if it consludes that such wastes shouli he
transierred to the faderal government for umanagement and dis-

posal.
2. BHow Should Wasts 2e Suriad?

Assuminq-co:tain types of wasta can be safely disp.sac
of oy shallow land bursial, the acceptabilisy of differsnt land
Burial technigues and their relacive degrees of protecsis
should be considered. What depth of surial is necessary? wWhas
guantity of waste can be allowed in a single pit or =ranch? 3How
should zhe trench e linad and covered? What staps aust e takan
€0 prevent water Ircm coming ints contact with waste material?
Should all wastes -e sclidified hefors burial and, if so, whas
should be the characteristics of the solids accepted f2r Hurial?
Currently no reliance is placed cn tke burial containers =0 sre-
vent migration .f radicnuclides ints the envirsonmenz. T- stata-
ment must consider 1f this policy saculd se continued and whesasr
man-made protective sarriers should se used.

A comprehensive set ©Zf jurial altarmatives mus:t se exam-
ined in an extanded scenaric considering various deptas, son-

tainers, tyves of dumping and =rench configurasisns. The sc-

tencial Ior radisnuclide aisrazion and stier anvisarmen=al and
nealth kazards Irom each scenacsio should se prajec=ad. aAlsarz-

matlives sacull Se sompared in a cost/risk/senefiz anmalysis.
3asec on an lcnesct axanmization of the asc'a Juestisns zhe

-

statamenc saoull e able =5 raach sznclisisns 3a =.2 =cs=



favorable means of dispesal from an environmental standpoinc.
‘The single "best" alternmative might iavolve no shallcew land
burial of wastes at all. In any case, a hierarchy of pecssible
disposal methods and their potential environmental and nealth
ispacts shoull be matsched with econcmic consequences =0 yield
a detailed cost/  Lik/senefis analysis. he analysis shculd be
conductad separately for waascas already suzied and far Iuture

wastas.

a. What is to be Ccne with future Wastas? @000

The costs ané benefits arrived at in the statement’'s
assessment of alternatives - and NOT past Zecisicns - should

zermine the choice cf future methods of disposal.

Questicns, such as whe should regulate waste 3dispesal,
where should dispcesal sitas be lccatad, and what cypes of wastes
may be suried, should not be constrained By past avents or Ce-
cisions. Becausa 20 adoguate envizsnaental impact analysis
has seen performed on the pasr 4isposal srogram, the pr3jecticn of
the procedures =0 se followed in the future should e unhampersd
by the current program and its commercially cgeratac low level
surial sites regulated primarily under the Agrzement States Frogranm.
While cne option may Se sentinuiag Zurial at Slae ax;s:;:;'s::es,

tie statament JUST 0L Ze commiite
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ductiag a thorouch analysis of all cther possizilitiss, LaClicing al.
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b. What is =0 be Done with Zxistinc Wassas?

The seaccond phase of the altermative assassment ilnvolves
another set of costs and senefizs: those asscciated with the
wastaes that have been buried in the past. The statement nay
well conclude that the disposal conditions for these wastes werse
not only less than ideal, but that the wastes aay actually zose
an unaccseptable hazard. Depending on the magnitude of the dif-
farence hetween settar disposal methcds and sast pracsices, many
questions would have to resolved.

For example, what degree of potential hazazxd weoulld
justify closing all sitas or particular sites? wWhat would jusetil;
closer governmment acaitoring? What sisk 'vould necessitate digging
up buried wastes to assure safer disposal? Sﬁouli the cperators
of the existing sites be assessed 2or a sinking fund or te re-
quired 50 post a bond t3 cover future surveillance and safazy
aeeds? All thase ares cost/risk/benefit guestions requiring aavi-

ronmental and economic consideraticns =0 be weighed and exslained.
3. Whers Shouli Wastas be 3uriac?

In light 22 the above analysis, the statement should
propose datailled quantitative criteria for evaliating Sie

s

acceptabilisy of sotantial burial grounds. These SXiseris Quss
iaclude cazef:l counsiderzasion of topographnical, jeograghicad,

1 0 i . . . 3 - - i - = " -
geclogical, aydrslogical, acslogical, and netacro.Cglta. IQnClLIlons
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Since this determinaticn is sc clcsely reslated to the type oF
burial utilized, the potential sites should Se consicered in
light of the burial alternatives previcusly examined.

Specific critaria for site selaction should De set cut
in the context of alternative =ypes of burial sites. Proxamity
to population, sealogic structure, jround water location, weatler
variables and so on should be studied =0 determinle a safs rcange
of conditions under which the necessary isclaticon tines can e
assured.

The six existing commercially cperatad lcw-level sites wers
selected so as =2 "minimize the zisk of unexpected or hazardous
oxposu::s.”é/ fet after thirteen years cof opgeraticn,lovement
of radionuclides a2«ay from the burial sites is knocwn S92 have
gccurred at two of the six sites. While it is difficult =0

predict migration in many a:sas.i/ the hazards of such an oucur-

i

rence are potantially severe encugh that extansive studies should
be underzaxken for =he EIS, to provide scme basis for sredictin
radionuclide maigration over pericds of 10-20 hall-lives o2
varicus radicnuclides.

Ia additicn, the statament nust consider at langt: the

accsptability of cusreant practices authorizing the burial of small

I

i 80 S P By § 3003

,_

= 2. ?. A., "Storage 2f Low Level Radisac=ive Wastas i the
@rauné gydsogeclogic and Hy sachemical Tacsaz®, 22A - 320.5 -
74 = 309 (1374), 32-31.
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guantities of radicactive waste 2y any licensee anywhere in the

country. The IS should review in detail the types and amounts

of radicactive waste for which such unsupervised burial is adeguate.

4. Whe Should Burv the Wasta?

Experienca wi:h‘:ha Agreement State ?Program and with
existing commercially operated buri grounds srovides information
on one type of operating and regulatory gattern £or wasta disporgal.
HSowever, £ull range cf altarnatives must be examined and a

cosyrisk/benefit analysis presented for sach. ;

a. 3Surial by the Federal or Stata Governmens

The costs and benefits of the federal government
tually conducting all disposal operations itself should be ax-

tensively analyzed. ZIRDA experiance sihculd be fully discussed
and consicdered. lLternatively, the possisilisy of state cpera-
tion of disposal cperations should be considered.

What would Se total federal or state cost Sor the aurial
tachniques axamized acove? How auch of taat expense couli ze
shilfted to0 the proccducers of waste? What are the advantages oF

WRaz are =ka acé-

each sechnigue in =eras of long-term sontzal?
vantages/dlsadvantages i zerms 27 snsuring proper dispesal?

8. 3uzial v Commersial Samararise

Reliance on commerzial sserazisn 5f wasse 3isgesal
SI3gTams MUST Se Semparsed Witk gJovermmens STesatisns. The some

514 298

- —

. A A - —_——



-88-

pariscn must also involve consideration of alterzative regula-
tory mechanisms under which commercial disposal sites might -

operate.

i. Should the statss or =he Tederal Government

Past experience provides a basis to compare the
effactiveness of state and federal regulation ¢ f commerci
burial grounds. Specifically, the statement shiould compare stats
and federal requlation to determine which type of ragulation 2ro-
vides the best expertise, 3~ sonnel, fundiag, and commitment £Q
guarantee safe Speration 6: the sites. .

ii. What Xinds of Additional Regulation ara:
Necessazv?

The statement must alsc examine the varicus
possible forms and scope of regulaticn, standards for disposal
methods, safaty procedures, cost allocaticn, ets. The statement
should specify the extent Sf regulaticn needed in each area. Tor
example, whera should governmment regulaticn slace <the cost of
disposal? Should =he praducers cf waste te charged Zcr the right
to dump? What should such charges cover? A recent study of
Clamson University concluded that fees charged wasta producers at
the existing South Carslina site shcould Se dramatically increasecd

, : S
£C cover zhe true costs of waste management and bSuri -

y S., Bica, J., anéd She
3 q Arrangemenss
Slagency C°3s8t3 Associatcs
Aasce® 1o Souzh Carslina“,
Carsliina Cerar=ment of 3eal
2y Jepartmens of 1;2;--':
son Un.vessisy, (Jec. 7
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The type and frequency of governmental iaspectic
aust alsc be scrutinized. What type of environmental mor.tor-
ing progzam should be conducted and by whom? Hcw can the separa-
ticn of aon~buriable wastes be most safaly monitored? What should
happen if the cperator breaches lease conditicns or cperatiag
Q.ders in any of these . _ ards?

The gquastion of continuiag protecticn must also

e addressed. The

w

cuth Carclina study cited above concluded

that licensees should be reagquired to post an aighu:awn-year de-
=lining terma perfcorzance bond to protect against defaults until

an adequacte s:a:c—cpe:ata& sinking fund was cs:ablishcd.i{ The
statement muUsSt consicder whether a siailar reguirement 1s appra-
priats for all burial sites. The size and duration 9f the bond
nust be carelully calculated. Should a sinking fund manaqéd 3y

the state or faderal governmment be set up? 3Sow will such bending/
sinking fund requirements alfect the viability of commercial bursial

operations?
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Introduction - Brief

-30=-

Sucgu:.d Qutline of Generic 2IS or the Reculatarv Program

for Low-Level Radicactive Wastes

“Executive Summary” describing the

present program and alternatives £0 i, iacluding advantages

and disadvantages of the major

Lternatcives

Purpose of the 2IS

A.

3.

Des

A discussicn of how this EIS will aid the formulation
Of new pclicies and regqulations on low-lavel waste

Sceope of the EIS

1. The relationship of this EIS =0 future ZIS's sre-
pared for individual waste stcrage or disposal
facilities

2. The relaticaship of this IS t=c the ZIS's relazed
€0 the regulaticn of other radiation hazards pro-
duced by the auclear enersy progranm, pars siculazl y
EIS's about requlatory programs gertaiaing to ot
tyres of radicactive wastas

3. The relaticanship of this ZI5 %o the NRC and stats
responsibilitias in the Agreement State Pragram

Tipgticn of the commercial low-level waste dispesal ia-

dustsy in Agreement and :on-Ag:scmc:.: Staces

A.

Processes that result i the przducticn of low-level

wasces

1. Yuclear fuel cycle facilitiaes
2. ZIndustrial processes

J. Medical care activities

4. Research activities

3. Qthar

Cescription of the surial o2 law-lavel waszes L2 =ae gasz,
iacludiang the amount 22 wastes sucied, lscaszisn of sursal
Siles, anc experience with exissiag sizas, iacludiag the
Tecent 2iscovery 92 radisacsivisy 258f-sicza
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Present low-laevel waste busial operazicns
1. Amount of waste being produced anaually

2. Locaticn of waste producers in rzelation to existing
burial sites

3. Description of envircnmental (geolcgical, hydrological,
meteorological, ecological, etc.) conditions and pep-
ulation near each burial site

Future waste production and bSurial

1. Amcunt of low-lsvel waste to be p.oduced under
differen. degrees 2f nuclear develcopment during tle
next 30 years

2. Number of new disposal sites that would be reguired
under existing regulaticas

3. Lengths of tine presently cperating burial facillcies
are expectad =t continue in operazicon

4. The relationship of future locations of burial facili-
ties £ projectad populaticn centers and types cf
anvironment

.

IV. Analysis of hazazds posed by locw-lavel wastes and advantages/
disadvantages ¢f various disposal altermatives

A.

Hazards posed

1. Radionuclides of significance ia low-lavel wastas
2. dealth hazards

3. Portential pathways of exgosurs

4. Rate ¢of movement through Jathways

3. Petantial for con
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Sazard index constzuction - reslavant parameters

L. pecilic toxicity
mal 2L13 2 ~
2. hall=lilas -0\
- - s Bl g - 1 ')V‘
k iomagnilicacisn ‘5\
4. gJecchemiczal henavisr
3. congiderasion of decay »roduct
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c.

D.
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Alternative disposal cptions - analysis of Felative
assurance of isclaticn of radicactive maserials
l. Shallow burial
a. without mnan-made sarriers
B. with man-made barriers

€. with varying dispcsal practices (e.g. depth
of burial, compaction, ete.)

d. with varyiag disgesal regquirements
- solidification
= incineraticn
= separation of particular nuclides

e. with various restrictions on lscatisn of surial
grounds

£. other restrictions and requirsments .
2. Geologic disposal

3. OQcean dumping

4. Other

Acceptabilicy of disposal of radicnuclides with varisus
hazarzd indexes 2y varisus disposal metiods

Bescripticon of the present regulatory program and the environ-
menctal impact of contizuing it in itcs ;:33953 form

A.

Supervision of licensizg in Agrszement States - -csc:;;-
cion of the periodic iavestigations and analys.is oFf
low=lavel waste 4‘3,esa; -sgu.a:;cn i1 Agraement S:tatas
and srocedure followed 2or detarmining adeguacy and
compatisilicy

Descziption and comparative analysis of the various con-
icions bci“g inposed con each active burial Zfaciliszy ia
Agrsement tes anc acn-Agrsement 3Scaczas

Cescripticn and avaliatisn of grasent iaspecsisn an

WCRLIJring sroceduras T2 2s5sesSs the 26s3izilizy o
sCsure =0 radicactivisy f-om i;s;csa- facilicies
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D. Description of how the casts ot perpecual uon goring,
Toutine maiatenance and corrsction of unusu problens
of Surial sites is or will be a¢-~ ated bc:weqn the fed-
aral government, state governments, facilisy operazors
and successors in intarest tc the lands haviag lcocw-lavel
wastas on them

[

. An assessment of the effactiveness of the condicions
presently impcsed by the ¥RC and varicus Agreement States
ia Preventing (over an appropriats time pericd):

l. subsurface mcvement of radicnuclides by water con-
tacting tihe wastas

2. exposure and overland transports of radicnuclides
by ncraal wind and water erssicnal pracessaes

J. the use of radicactively can.am..a:ed materials for
constIuction or otiher unauthorized uses oy an un-
&nowzag rc:scn or cone who ;u::cse-;l;' ignorss the
sotantial hazards

4. ransgors u—wa:‘ o: radiconucl ;des oy capillarv flow
‘ol lowed by their concentrati ia vegetation growing
at the burial facili:ies and -“e ingestion of th
radicactive vegetaticn Dy livestock ¢or cther animals
grazing on the 4isposal sit

S. the intrzusion of burrswing animals ints she =rerches
and remcval of wastas by =i

§. the igniticn of firss in the trenches

7. erasion due £o flccds or following disruption of
landscage by eartiaguakes

"

The environmental impacts =o e expgectad from the axposur
of haumans, flora and fauna 2o =he ralaasa 2f :a¢;-ac-~ve
matarials v each ¢f the seven axposura Cautes t8d i3

«aaB838C L3

V. above
Alternatives - discussicn of .ac a. arnative ragulazicns an
Weir environmental impacts, considered wiza and wishcusz z2h
sussibilitsy of state :equ;a::,n ;nde- t2e Agresament Staca

2Togram

A. Rencval of scme 2

= . " T T4
F 3.s 9 RAe ~bp S By BY FACLonUC LSS
3 - - - - 3 i - . 2 -
=80T8 CJlSSCSLAg 21 =2 wastas, ang zToan -=3TQ8L0C 3L a3
' .
concentrated racdisnuclidas i 4“he sarme nanner as zxe

aisa-lavel wastas
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1. Require producers of wasce t0 remcve Sritical radic-
auclides tefore shipment to burial grounds

2. Regquire waste burial cperators Lo segragats wastes
according to conteant ©of csitical radicnuclides

B. Incresased numbers and kinds of man-made barriers t£3-.
reduce possibility of waste ncvement TLael

C. Adoption of more stiringent environmental (geclocical,
hydrological, metecrslcgical, ecological, ets.) condi-
tions that must be met in order to obtain license 22
a burial facilicy

D. Adopticn of stronger inspecticn, labeling, and zconiscr-
iag regulaticns and requirement of appropriate financial
securities =0 ansure adeguacy of coperators’' zerformance

'

E. Adoption of more precise reguirements defining the .
chemical and physical charactzeristics of waste that can
be buried (e.g. define the nature of sclidificatcion ze-
Quired, ban burial of non-radisactive toxic wastas, san
burial of any wastes that night increase x=cbilisy of
radicnuclides through chemical or physical interaction,
ste.) '

H

f

F. Comparison ¢f long~- and short-term envirsnmental and
health impacts of the alternmatives with the impacts of
the present program

G. Compariscon of costs/risks/benefizs of sach altarnative
with the present program

Additional Research ané Development - discussion of what
additional studies are “gsirasle or necessary in order =
sromulgate adequace, comprehensive ragulasicns sertainiag co
low-lavel waste dispcsal

A. ERDA-sponscred werk rsguesred by ~ °°

8. YRC confirmatory studias - detailed description of all
contracts and activicies

C. Studies conducted 2y cother federal agencies (e.3.,ZPA)
that are gertinent to low-level waste dispcesal
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