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This 10—ATONIC ENERCY

Chaptar |—Atomie Ensrgy
Commission

PART 20—S5TANDARDS FOR PROTEC-
TION AGAINST RADIATION

Disppaal of Radicacive Woste
Matusial

hotive wasts material on privataly owned
altes by persone engaged In commerdal
radinactive wasta dispoaal activities,
The comments recetved by the CoOMmis-
slon with respeet to the proposed amend -
ment hisye bael conaldered by the Come-
mimdcn and are on file in tha Commin-

saction has heen changsd from 2030
to 20300, and that the words “Tederal
or State porutnments” hatve been
changed to read *Tederal government
or by a State government.”

Pursusnt (o the Admmistrative Pro-
oodive Aot notice 1 bereby given thet

ta be offective 30 daye after publication
1n the FErErAL ROGPTER.
Boction 20380 W mibetidod by the ad-

| dition of the Tollowing statement at the

end of the section:

TR Dos. #8584 s, Jan 17, HOL
i aam.]

®

(Reprinted from 26 F. R., 352, January L3, L9bL}

Pait 20

orD 1ATHE




Title 10—ATONIC ENERGY

Chaptsr |—Alamic Fremgy
Commission

2F0—STANDARDS FOR PROTEC-

TION AGAINST RADIATION

o} conriderations. The

Enerny Commission's regulatlon
Part 33 It hareby republished

FreMimE Dowss. LavELd, AND
Contarmanons

Fxpaanre of Ingiridusis &3 raciation
0 retricted atusd

Datarminaticn of pecumulsted doss,

Exposurs of Individnals bo conmmira-
thone of yadiaktts o cokteHsl in o=

Exposucs of micoce,

JFermimibies 2avely of radintlon in Une-
Taatrigied arem.

Crmdddmiirations o sfluents to un-
Teatriched mrkaa.

u o o-

ALY Mllrm.

FRECATTIONANT PROCEDTRER

Farsannsl menlbaring.

B Daubcm digns, labale, s0d dgoais
_Excdptionn Mo posding  require-

Biorage of Lboemeed mwtetlais,
Waprt DibrsiaL

Dhnnyaral Fognaitenoutit,

Mwibod for obtalnirg approval of

DArposal by releass InGD BATIEATY SAW-

ETRES FTNEOOLE.
Dlposal by barial In snll.
‘Treantment or Mypoos] by ipciners-
Eon,

, RerauTe, ¥y Noromamos

NotMeations of Lnchdegts

Beport W0 {tgoer smploysss of Px-
posurs W rediation.

Boporta of overespranines and siiee-
v lowd wxd pcantatlons.

Fokie to cmployess of aEposurs ta

Frdintiva,

ANy hoorrrora Exgrinagwre

Applins Hone foF Swer T,
Al Heoat poquindoste.

Errt gl uEnT
0801 Viclatloos
Appandiz A—| Eestrved |
Apmendin P—Permissibls Copcantratlons 1o
air Aod welst Gmink BatOPAl TeEETOITA.

Appandiz €T
Appendly D—Tpited Btatss Atomls Enscgy
Commbssion Oprtions offioce.

A 1y H 391 o J0601 Lenpsd] under
E 145, ba Biat, b, ap aovinded; 43 7. 8. &
L.
GENERAL FPROVIAIONE

g4kl Purpos
tnd Tharegulations in this part estab-

Commilslon pursuan
in Part 30 44, o 70 of this chapéar,
§20.3 Defaitses

{a} Axwsed in thls pari:

11} “Act™ means tha Atomb Ensrey
Act of 1954 (8% Stat. 010) locluding oy
amandments thatets

(2 “Alrborne radinechive material”
mpane any Fudleact ve matarinl ARpersd
1a the air io the form of dusks, Tumes,
mists, vapors, or gEacs;

(3) "Byprodnst matsrial™ means any
radisaptire matorin? (exvopd sposinl me-
clear matertall yisided In oF meds Tie

i1} Jnmmlmumhn incloxive;
April 1 ta Tune 3, Liblbadve: J’dl.rlm
September 30, Inelusive; Octcher 1 o
December 31, Inclugive; or
{11} Tha first period in & calendar ranr
af 1B copplete, comzscutive calemar
weeks; the second pericd !n & calendar
m-ﬂl‘ 1: mmplm. corupmitive oleti-
third paviod in a cobeoday
numpll:te consecuiive cakndar
: the fodyth period 1B g ealen-
year of 1) complete, conesecutive

|Raprint [rom toe FIDERAL RECINTER, MoTember 17, 1960]

Rules and Regulations

calendar weeks  If at the snd al o celen-
dar year there are any davs not Telling
within a complete culendar wese of that
vear. sich days shall be included rfor
purpnses of this part? within the last
complete calonefay oesk of that year.
It ut the beginning of any ¢nlehdar year
there are deys nat falling within 4 com-
plete calendar week of that year. sieh
days zhell be iocluded for purposss of
this part) within the lpat cotiplabe wai-
endar week of the DTevious Fear.

Mo loensee shall ¢hangs the methed ob-
sarved by him of determining calendar
quarters for purpases of this part sxespt
at Ehe beginoing of A calerdlar Fesr.

13 "Commisslon™ meaans the Afoanio
Enargy Commisson or ls duly anthor-
lzed H

Teprescniative;

) Government sESDEY" meLns any
azsrutirs department, commiston, Inde-
pendont eatablishmant, corporation,
wholly ar parily owned by tbhe Tofiasd

Btates of Amerisa whizh iz an inrbru-
mentality of the Tnited 3tntes, or any

posure of an individual to radiatlon (b
o pestricted Arek; O 111) IR Che COUrSR
of employment in which the individusl's
dutdes lnwvolve eswposdre ta radistlon;
provided, that “ocoupsiicnal dose” ahell
ot be desmad bo Inclyds SNy axposure
of an individusl to redlation for the -
pose of medlead diagnoals or medioel
therapy of such indivikiusl.

(111 ™ mweand (L) any Individ-
1ual, corporatlon, partnershlp, i, sy
clation, trust, sstats, publle or private
institotion, group, Soverment AFANLF
cther than the Commission, any Siate,
any forelen govarnment or patlon oF any
politioal subdivision of any seh _gor-

ii4i "Resiricted aron”™ ohaaiy wiy Ared
mhwhlnhhmhulhdbrmu-
cenase.  “Restrictasd area’ shall not Io-




thods siTy areas Geed e revidential quar-
Lets, althrragh o EparRis Toom {f o000
in a reskdshcinl bullding mey he set
apsrt as w rostricted area;

113} "Bodree materinl” means any
meteriad sxcemt specisl nuclear matecied,
which eontajra by welght ans-twentisth

sonk {J.06 percent or more of
{07 wrmiduns lf'.l.i'.l thoclum, or {40 ALY
combing teon (thereol) ;

(14) “Specinl nuclenr material” M
(l) plhutoniyes, ursnium I, uwranlum

mriched In {he sotope 333 or 10 the iso-
the Commisdion. Pursgant (o the poari-
monz of zacthon 51 of the net,
“h dag el ﬂuﬂmﬂumwm
not ingduds soures postarial; or (L) any
material Hiclally enriched ey of
materinl;

(1T “"Urepstriciad orea™ mesns AD¥
nraa anbrr iots which ix not controllesd by
mtlllﬂm-t.mdmmuudfwm-

{3 .'”_” 111 Hmmm
and yhrases as wed o this part sre st

{1} “Alrgrios rudlosstvity ared™ de-
Lioad In § 300

(3 “Fadiption stea” sl “hlgh radl-
Itﬁ;nu-* fireed En § 2030

{4 AT R squipment”
dedined 1o § 30505,

4) “Survey™ deflisded o | 236.201;

15 Unlix ¢f maammeangant of dops (rad,
) Sefred i § 30.4;

Uy Tolis |of msunaremant EAC-
astivity defined 1n § 205

] 204 of rodisilon doas.

of l::: o by mpﬁrl"r.onut

e, 1 or

tha boctr. ruullnn,mmmthll

part specify|n dose during s pariod of

i, the dogs maany the botal quaniiiy

B o e e o
or any

body during fuch pecind of Gme. Sereral

dilerant unity of dose ate i currend doe,

Dedndtion: o

s of any lonixing radl.
ation to bodr tiasim o s of the
margy absoyted Dot unit mass of tha
e, Ooba rad 1n the doee tarredbornd-
ing o tha shaerption of 100 eTEa par Srun
ﬂf}-ne. (Oma milHrad (o) =001
(¢} Tho rom, sz wed In thiy pert, ia
Tediation to pody Uspee In terms of He
fencly b7
ot ot e 8
oo rtDeEen (7)) of X-ray. (One
millivem (meets) =$001 rem.) Tha reln-
tion of tha rpm by ofher dose unite de-
conziderstion and 1pon the cooditions of
rradiaiion. Por the purposs of the reg-
ulations in Bls pect, soy of the follow-
w" oI derad hmwﬂmm

C1} A doss pd 1 T dus b0 X— Or geoms
Hon;
{2% A dows of 1 rad dthé £ X—, pamma
or hels radietion;
10 A dossiof 0.1 rad dos (o nawirons
ﬂm TR :
4% A coselol 9.95 rad due to0 particies

2

hesvier than protons and with sofielant
energy to rench the lens of the eye;

I1 # ls More copWient 60 Menaurs fhe
neutran fur, ar squiralent, than to da-
termine the neutrom dose Io cads, aa
provided I SWoparagraph (30 of thie
paragraph, one rem of nautron radation
sy, fot purpoos of the regulations in
(hin pari, ba assumed to be equivelent
Ia 14 miien Bedbrons Der Fuaes cantis
meter jocldent upon the bedy; or, i
there pxbris suflciant [eformetlcn o estl-
mate with reazotiabla acouracy bl sp-
prodmate distribution in stergy of the
peubtons, thr Iockd:ot number of Deu-
ons pér Squers canitimeter 'El-'lll.'l'l'l.lt'“l'::

Nomran s | Merk

sy

“air doss"",
"alr Goge" mesns that the dose 13 meas-
ured by & properly callbrated appropriats
Lot ypsand e sl at or near the bl sur-
face In the reglon of highest dosage rafe.

§ 2.3 Umita of rediosctivitr.

ta' Rediactlvity 2 commonly, and for
PUrpOses of the regulations in this part
ahall be, meagurad In terme of dlginkegra-
tloms per unit Gloo# ar I coclss, Oxie ¢licks
L) =3 TAW" dalntegratiofls per skc-
ond {dpa)=522x 18 dismtagratione per
minuie {dpm}. A Soomonly wsed wub-
multiple of the quris 19 the mizrocurks
(). Ol piymmdd (OOOS] £a3.7 3 10" diphis
2210 dpm.

{b) For purposcn of the regulations n
this jart, 1t may be assumed that the
daughtar aetivity concentrations in the
Iollowlng table R equivalent %o a0 Alr
conecentratlon of 10~ microcuries of
Radion 322 pac wdlliliter of air in equilib-
rium with the daugbizrs Rah. RaE, BaC.
and BeC';

e <if it
Aaxhmumr tire bebween I
il hawnps Toplal
hel 2] I ﬂhhmph
rrbewit P
minwte Tec

wllewethon. And T i
I
|
|

fe} Nefurel asranium dwd naforal
thorium, i) Por purpossa of the regu-
labloms i this parl, one curle of natural
uranium {TU-raiursl v Appedix B or
€ tnewnia the sum of 1.7 % 10" digntapra-
ona sgeeond from V-3 paa
2.7 10" dis Eee from U-234 phas $< 10
dis/gac from T-235. Aled, % curle of
natyra] thoriwg (thacdum-oatural 1o
Appendix B or € means the sum of
2.7 10" diasene from Th™® pho 3.7 x 10
diaszec from T

121 Por the purpoce of the regulations
in this part. one curle gf netuysl pesnfm
fI-nakyral in Appendix B or O 13 equlv-
slent to 3,000 klograms, o 6615 pounde
of natirel wronivm;: and coe curie of
natural thociwm (Ebodlum-neteral B
Appenddix H or ) i equivalent to G800
Kilogragis or 19360 pounds of natural
thorium

§ 3.& Inkerpreiations.

Except an specifically authorized by
the Commlzslon In writleg, 10 Indarprate-
tlon of the mraning of the rerulations o
thiz pert bY any oMot or employse of
the Commisalon other tkan a writien Ln-
terpretation by the Generpl Colansel will
be racognized o be binding upon the
Cotrimlsalgn

4 20.7 Communitstione.

All commuarvicatione and reporis con-
cervilng the reagulations in this part, and
appllcations filed under them, should be
addressed o tha Alomle Energy Commin.
sigrt, Washington 23, DO, Attention:
Divider of Licenaing abd Regulation
Communichtions snd reports mey be de-
livarad in persen st tha Oommalacon's
pfces at IT1T H Bireet NW., Weahington,
0.0, of Its offices ki Germantown, M.

30101 Expowsre of Individnea 10 T
disbom fn AreaL

a) Excent ax provided In paragraph
by of this pectlom, wo Hecnsee shall
poasess, use, o bmnafer llcensed mate-
rial In sach 4 MAbDer az 0 SRUSe AW
indivldusl in & restricied area to recelva
in any period of cba calenday guarier
from radhoactive maderlnl and olber
pourees of radiation In the Hesnses's pos-
shmslod a dee o excess of the Hmdta
rpecified In the fellowing table:

Rems prr calendor quorier
1. Whme body: head st brunk; metive
Hlood-forming argans:  lens  of
L1 R =T T I ——
1. Hunda wnd toresrms; [t and
AW, racmnssanrranassanrransas W
A Sxin @ whola body i

by A licensee mey permit an Dndi-
widual In & restreictsd area Lo Mespve A
doss to the whole body greater than that
Promitted undar paragreph (a) af this
section, providsed:

V1h Dyring ahy calendsr qoartar the
doae to the whole body o radicactHve
material anid other sources of radiatlon
m the licetisea's possesginn ahel! not e
coad 1 rrema; and

12) The dose t0 the wihols body, when
added to the accumulated oscupationael
doze to the whole Body, ahall ook excead
§ 1N-18) remz where “N equals the n-
dividusl's age in rears at bis gt birth-
day: s

3 ‘The lotmees hzy deterimdoed the
Idlvidogl’s  sscatsmilsted  cesupational
dese Lo the whole body on Porm ARC-4,







Titke 10—ATOMIC ENERGY

Chagrer ~Atomic Energy
Commiszion

PART J30-rSTANDARDS FOR PROTEC-
TION| AGAINST RADIATION

Statemant of Conslderntions

Co September 7, 1960 the Commission
published |In the Frozmar BEeIsTER
o 10 CFR Part 30 to be-
cotne cffeqtdve January 1, 1961. The
prnendn mmtﬂbﬂﬂim
Copunlssioh s tadiation potection atatd-
ards to gecord with the most reeent
'—rli!!lln.-ll'-

AETIAINEDEs

Hon Couneil and the National Committes
m Radiation Protection abd Mesiure-
ments. Subsequent to publlcadon of the

amendmerga on Ssptembar T, 1080, the
prabnisaion hes recelved several com-

ing amendmenta are dexigned to clarity
atd cormea memuhummmetmnw-
It respenl

1. Baction zluia} 4y of the regula-
tiom pero llmumﬁabermnnuﬂ-
epdat qus ¢lther (1) az soccssxive
}-manth galend lads starting oo
Jomnary i [of & year or (2} 68 sUeOesElve
perlods of 13 cob e tive
weeks sbarting with the firal complsie
ealendar T of the year. Fim badge

(1) of deferminibe ¢nkeider quariars
would pregent problems to the industey
Io that ¢ nser of Alm hedges oh »
wonthly besls would be reqoired to start
his uss oo the first day of each manth,

g largs inthex of badges
to be proe dt né that tims of the month

faw badpes during the bal=

purposs of the regulation in defloing

ealsandar quarter 13 limited to

that the egpposure of Individuals during

A parind of approximetely 3 monthe la
o speglted amvoumnia, § 20.3(ak

(43¢1) m pmended to permit 3-mamth

#"IMIC ENERGY COMMIBSION

2. Bectlen mmm} requires Form
AEC-], ‘Mokiee to Employess), to be
posted in every establishment where

concentrations where thars in n mixture
in pip or water of mors than ote radio-
nucide, It wWas not contempinted that
these methetls would heeemnrily apply
In determining concentration Lmits for
unique compley mivtnres much ax ura-
nlum gre dust. The concentration lmit
for the mixture of radooctdes in

Part 20

{Heprinted from 25 F. R., L3952, December 30, L5b0)

ance with these methods 1t lower by 2
fnetor of about | then previons sonnam-
fratlon limdts weed for urmnlom ore dust,

il
i
all
i
o

732
2

E
5

E

g

-

%

The limlt for
Thorlum-1%3] 18 based on » refention
half-tince in the lubk of 4 years £or pure
thorjum campoundds. Howevar, Tho-
rinm=290 dosa oot appear 0 ul dwn ore
dust a2 puré thorinm sampounda, The
rodionuclides In wranjum ore dust of
major health concern candet primerily
of particles of iscluble urnolum, which
secgunt for about #9990 parcent of the

chemion] stata of the mixture of radio-
nuclldes in wranium ore duyst, it does not

faorm.
Actording, Appendix "B" ome hasz
besn dified by adding paragraph 4 to
egtablish sopcettration lmits which ave
spetHichlly applicable io uwernun ore
durt in ajr. It 1s agsumed in deriving
the new lmlta that the relention half-
the individual radionuelldes gre
poverned not by thalr Individual chérs-
teristies 1o the pure chemicnl stete but

characteristlon of the dust parti-
cles i which the radionaclides are con-
o Por this purpose, a halt-1ifa
of 130 days 1a nsed. Thia [olowas the
practice of the Intsmatlone]l Cominiz-
Radinlogleal Protection and the
Commitiee on Radiation Fro-
tection In using & 120 day half-Hie for all
inacfulile t-orlah in the lung exoept

&
2




Hedtx apecified alwuld be conaldered in-
tarim velues pending the remiig of xish
studies. Appaopribds révisions wfl] be
mndle in the Hmits 11 the studles indicate
 nead therefar.

iny respacts:
1. Amend §20.2(ar4)¢) to remd ma
Tolkows:

1} The firat period of any ¥ear may
bagin m 2oy dats in Janvary: provided
thait the sacond, thitd aod fourth periods

*Abte . tha four pariods mer cons-
miot of the Aryt 14 complete,
weeks: the next 17 comnolets,

calondng =
5. Amend F203{g}{J4} to Tead a3
tollows:

{141 “Resfriciad mrea” mMeans ANy
ares acoess to which 1 amtrolled by tha
licenses for porposes of broteetion of
Ludividusls from axposurs tn rediation
pnd radioactive materials. “Hestricoed
area” chall not Incinde any arens used
as residentdal quarkecs, although o sepe-
rate room Or roomE in m reshentisl
building enay be set apart as a restiicted
areq.;

4, Amend 1203wa001TY t0 read a3
followa:

11Ty “Unrestricted area” Medns any

and radloactive matariale, and any ares
uzsd for residentinl quarters,

5. Amend §20.308icr %0 read as
tollows:

@ Form AEC-S, “Notlee o Bm-

where emiployees are &M«
ploysd in aciivides licepasd by the Com-
mlskn to empioress wtking

Ing
the note in Appendix “B":

b, Poe purposss of Tabh II, Ool. 1—8 x 10~
ao/ml groas aipbo sebwite: o X 10M
H microgriins

For the Ateatic Enargy Commission,

Wooorond B, MoCao,
Jecretary.

|FE. Doe. ¢0=12107, Fled, Dt M, 1030
LEEE N

W mE1as



or oo & £lear and leglble recomd contain-
ng [s¥ the loformebion requirsd In that
Torm: Bodl bas othetwise complied with
the raguireme tuufim,llﬂ- AS usad n
paTRETRPh (b1, "Dake to the whols body
shall be deapped to Ioclude any dese to
the| whale body, sonada, active hleod-
forqaing orpanw. Iead and truok, or lens
UI = k-1

§ 20.102 Dicacemlmation of accumamlaled

domt,

ia} This section oobtalns reguire-
MENLE whlﬁh m'u“ h ﬂ“.lnﬂd w
Tleabasss wtho proposs, pursuaht 1o pera-
(b} of §30.101, to permlt individ-
aik it & vastricied arvs to recelve sx-
pospre to radietion In exvess of the Tinsiks
spegificd in parapraph (ad of 4 20,141,
1 Before permitting any jodlvidunl
In 4 restricted apea L0 PecsiVE eXposurs
Lo rpdiatlan 1y axzens of the Hmita apee-
fied In Wnph ta) of § 30,100, eash
oy Obbtain & certiffeats on Ferm

B4, 07 on & Clear and legible record
conjalning all the rmaklon ragulred
In dhat form, o br the individual

howing ench peried of Lme after the
nofeidund akbaloed the aga of 18 In which
the|lndividual récelred an obsupationel
Zooh of radintion; and

' Caloulate on Form AEC—4 111 ac-
cordanes with tha instructions mppear-
ing |tbereln, or on & clear aod legible
cecdrd contalning all the formaklgn
sciyired In thatl form, the previcosly ac-
runglated oeeupatinns! dose racelved by
the | individual mod the additiooal dose
allpwed for shab  individusl  opder
§ R 101thY.

(g¥1) In the preperation of Form
AEL-4, or & clear aod legible record con-
taining all the infardation Tequired |n
that form, the lloenase ahall make & rea-

that the ndividuel bes received the oc-
ol piutLade apsalfsd In whichever
of the fellowing columns apply:
Tolmmnn 1 Calhmm ¥
hamdmed RETT S
[l
Farkgf tesdy m ppmx Ke | b orTmos
T
4 bowa
heplnoEm.e
T30, 5, 1961 o Afler
Tuin. 1, 1061

W% mﬁ E-H‘ 1k

u cn of the indlvidual's ac-

e oeotipational dose for all

s priot f¢ Japuary 1, 1061 yelds
appl

3

£20.103 Fxposure of iwdividmeks e
ronethbnitiene  af  radiourctive -
yerjal fu resieicied aress.

LB} Mo ltenses shall possess, Use Or
transfer Deenssd waterial in muoh 4 man-
oot as b caues any individgel in a
restricted ater to he supesed to alThomme
radicugtive material posseszed by the
Leenaet in a0 average concenkretion in
of the limite specifed In Appendix
B, Tubla I, of this part. "Exposs” as
used in this section means that the in-
dividual §» present i0 an abbarne om-
canitration. Mo allawance shell he mads
for the use of protective flothing or
aqulpmeant, of particle size, except as
authorized by the Commiseslon pursuent
to paragraph el of this section.

ib} The lmits given In Appemlix B,
Tabla I, of this part are baged upom
expoaure o the conventrations specified
for lorty bours o any period of seven
conescubive dave. In any such period
where (e sumber of hours of exposute
is dasx than forty, the Nodte specified
in the table may be increpsed DIODOK-
tiormiely. In any such perled where
thy number of hours of exposure in
greater thad Corty, the Lmita specified
n the tabkls shall e decreased

nately,

{e¥{1) Except az guthorized Wy the
Commlcelop pormunnt bo bhie paragraph,
bo allpwaney shall be mede foc particle
gtz or the use of prodective clothibg
oF equipgient b deterntining whather an
Indlvidusl i3 expessd (0 an alrharme con-
enitration in excess of Ché IS EpeECi=-
fed i Appandix B, Table I

123 ‘The Commliaslon may puthories &
licensss to expose an Indivikiuel o a re-
atrictsd atts Lo alrborie cOBeAntEATIoNS
In excass of the leoits specifled lo Ap-
rendix B, Tahle I, upoa recelpt of an
applicatinn demonstrating that the son-
centrnbion & composed In whole or in
part of partickss of such sia thal such
partl ot respirable; apd that
the Individual will nob lohele the ood-
centratioos n excess of the Umits eateb-
in Appendiz B, Tahls I Erch
applioatlon under this schoaragroph
shall inclikde an enalysis of particle zizes
In tha eoncentratlons; and & deseriptlon
of the metbods used i determinlie the
particle sines

individual will wedr Appropriate pro-
tockive equdprnent gred that the individoal
4l oot inhele, Ingest or abyerh gquenti-

ted under this part for employees In
Testricted areas during v $0-how week.
Each applieation under thia subpara-
graph shall contain the following
Inforsation:

tl} A description of (e protective
equipment (o be employed, Including the
eficiency of the squipment I'ox the ma-
terinl invalved:

(i} Procedurss for the fAtting main-
tenance and cleaning of the protective
aqupment; wixd

(Hfy Procadutes goverhivg the we of
the protecilve squipment, including -
perviaory procedures and langth of time

the equipment will be waed by the indi-
viduals io cach work wesk. The pmo-
posed perigde for e of the equipment
by any Individusl should not e of such
duraticn as would diseourede oheervanes
by the individual of the proposed pro-
cedures; and

(v The averaze concentrtions pred-
onit in the preas ogcuphd by employess,

§20.10F Expowsre of mingr.

it Mo Heeneee ghail poktegn, uge or
fransfer licsns=sd matersal In such a
mMANNeT AE t0 ceuge any individugl within
a restrirtad arem who I8 under 18 ywmars
af age, ta recelve In any perled of one
caletlar quarter ro madioactive ma-
tarinl and other sources of radlation
the Hoenaee's possesslon & doae I exoehs
of 1 percent of Lhe jimits specified in
thea tabls In parsgraph (a) of % 30.101,

(b} Mo Noepsea shell pafsess, une of
tranefer lcensed matertal o such a
manyer s to spuse sy individoal
within o rastrieted arez, whe ln under 18
years of age W be exposed to Rlirhorne
radinactive matariel poasessed by the
leenese In an average concentration ln
exceas of the llmits specified in Appendix
B, Tahls IT of thit part For purposes
of this paragraph, concentrations moy
be averaged over perjods nob greater
than & wesk.

(g} The provisivns of peragreph ic)
&l § 20103, shall apply to exposures suh-
Ject 1o paragraph (k) of this seciion.

E2L105% Permimsihle kevels of redistion
in unredidicied wrean

(a) There mar be Included I noy ap-
plicatlon for n Hesoss o for emandmant
ef & Ycenae proposed mits upon levels
of radixtion In unrestriciad areds result-
Ing from the applicant's pomeszion oF
uptr of cadivactive meterial aod other
sources of radiatlon. Such applications
should inelude Informelbion as to antlei-
pated aversge rodintion levels angd an-
Helpais® pocupancy bwimes for cach
unrestticted ares involved. The Com-
degion will approve the proposed lmlix
ir the applicant demonsirates that the
propasesd Bmits are not likely o cause
any ndividoal to recelve s doce to the
whole body In any period of phe calendar
year in mecens af 5.5 rem.

(b} Except s authorized by the Coim-
mimion pursusot i paragtaph fak of
1hix sevtion, wo leensee ahall possess, uss
or trapsfer loenged material Ibh Fdeh &
MEINEr & (o oreals b any unresiricted
area [rom radioactive matefial ang othear
spuiaed of radiatlon jn his DooseRsian |

17 Radlativn levels which, if an mdl-
rldual were continuousy present in the
arad, eouild resilt s hite recsving & doas
I excesa of two raillivems in epy one
howr. or

{2} Radiacion levala which, if an indi-
viduel were continuously present o the
araa, ool syt 3 hiide peceiving a dost
i excess of 100 millireme In iy savén
consecutive day
§ .10 Concentrations in efwenis 1o

unresiricied sreos.

fa} There may be ingluded in eny
application for & llesnss or for amend-
ment of & leenee proposed Hodts wpon
soneentrationy of Hesnsed and other
radloactive materinl released Inte air or
weter In unrestricied aress ax & rault




of kha : activities
Such applicaiiong sl inchivie for-
mation ag o anilcipated average come
certrations (wrdl anddeipated
tree for gach unreriricted ares In-
volrad, The Commission will spgirmve
any indirkdus]l W0 e sxpopd GO S00-
estitratinna in exoexa of the limite apeci-
fiad In Appendix B, Tahle IT, of this part.
For purpasss of thix paragraph concen-
trations may De svearagsl over petinds
i greatar Chan ane year.
ib) Exocgt as ambocized by the Com-
m ’II"I tﬂlm‘m'ﬂfml'
Emph ) of this section, ng lesnsss
ahall poveess, use or Gransfer llcenosd
miberinl it #0Ch & MATHIEY &8 GO Paleose
inta air or |websr o why unresricted
Arcn any cebeantration of madioactiye
materinl in (extess of the Hmits specd-
Hed iry Appasudtiz B, Tabie 11, of this part.
For purposes of this parsgraph, conoen-
trations may Lo arernped over pericds
nnt greatsr Chan ohe FeiAT.
{a} Por pwpo of this mction, de-
iamdénations aa o the concentration of
raipict to the polnt whers such ma-
sexial Jo phey nestidobed nrvh  Whers
the radioactive materisl & dlschmrged
m:‘ _mmnrhﬂmﬂnr
aondhatt oty nalion may e
with preapect 0 the point whers the
matarial laaves much
id} The pro prag of iy ssction do
niyk apply tof disposal of redoactive ma-
terinl hivto i BETAMgE TAtame
(s || 20
b 30187 dimprocls and tharnpy.
Mothing 1r] the reguiatione in this nart
tentional sxpoours of Patlerts Lo redin-
ton for the purpoes of madicat
or medital therap
§ 30108 (diwrw réquirisig furmishing of
or deslrabls in order
b ald In delermining the extent of ab
individuars exponrs o
of Teiioadtine Paterinl. the Commlsglon
o sny Leenge, directing the Heensee to
mas & to the Individual sppro-
pvimte R gl and to farnlsh
& copy of thy reports of such servicesa to
Il|'|||| 1401

PaxcarTIons T PROcErTEES
2241 5 -
{n) As Used in th regulatlons in this

part, "survey” means an pvaluation of
the redistiof) inzards Incikdent to the pro-
duetion, wes) relenss dispossi, or prea-

ence of redjosctlve meterials or other
aparces of radiation undar g apeciflc st
of cooditio Wheo appropriste. such
oveluation Inelodes 2 physice] survey of

tha ocatlon 0f meterials and squipment,

and Damyrsmsnty Of wvels of cadistion
or concentratlons of radicactive matartal
promtiak,

(h) Euth RBodpase thall make or cauns

thona in. Ehis

26202 “ionemsl moaherisg.

(n} Each Hesnisee shall supply appro-
ersonoa]l monikoring equlpment

4

ty, and shal] raquive the we of smch

squipment by:

1y BEach individus] whi ¢obers & re-
sricisd area under such clrcumsiances
that he receiven, or is likely o recalve,
& doas in any calerriar QUASEr in £XCeAR
of 2B percent of the applicable walue
spacifled in paragraph (e} of 1 50201

13 Each lodividual under 18 years of
aga who entars o restricisd nren
rch olroumstances that he recelves, or
i llkaly 0 roceive, aduwi;tw

whele of o part within lleanses] mate-
rial at such lsvals that & major portion
of the body coult recsive i1 sy o boay
i doss In sxcexs of 100 milirem.

!Hﬁ Cantism signe. Iabels, and sig-

inr Omaral. (1} Exaspk sk otharuiss
authorized by the Commission, sym-
hols prexrribed by thizs sscton sbhall nsa
ﬂ:lunh mm?ﬂw back-
i oT on
groand). ‘The mymbol preseribad by chin
shciton la tha convantions] thras-bladed

dexxn:
EADIATION ETMEOE

1. Cvoss-haiclved rvs s (0 Bir Blsptitn OF
Parpie.
4. Beckground la 1o b FHlOW.

r""'ﬁuu"“\.«.

N

%Ba

1) High redistiorh drods, (1) Each
hizgh rediation area shall ba conaplei)-
ously postad with o sltgn o siite bearing
the radlation caution aymbal ahd the

SIDOUIMER
Colume 1 of thin part,
(2} Each afrborms radlpaetiviby aren

ahall be sonspdrucnaly posied with & 5lED
or sl bearing the radiaton eaution
s¥mbol and the words:

CADTION
ATBBOENE RADIGACTIVITT AEBA
() Additionol requiremenia. {1} Bach

part shall be conapicucusly podted with
# algn or oens bearing the radiation




heaciing the mdiation caution symbol
abi] the worda:
CATFTTON L
BADNOACTIVE MATERLAL(E}

if) Containere. (1) Eanth santaimer |y
which Ia trabsporked, stored, or used &
quamtity of eny licensed meterial (other

n natuaral urablui oF  thocdgin)
grepier than the gquantily of such ma-
tarinl specified In Appendix C of thia
part shall basy a durahble, clearly wiaibla
iabel bearing e radiation caatlon sym-
holiand the words:

CANTTION 1
RADICTIVE MATERIAL

(3} mach comamet in which oatural

shium or thorluio 15 Gansporied,
stosed, or used i a mumantity grester than
ten|times the quantity specifled In Ap-
peoydix O of Lhis part shall bear adurabke,
clanrly vislble lobs]l bearlner the rodin-
Hon| caption symbol and the words:

CAUTION *
RADIGACTTUN MATERTAL

(¥ Rotifthatanding the provlsioos of

bparagraphs (1) and (3 & label chall
ot be Tequired;

{{i ¥ the oonceniration of the material
in the enotamer does pot exepad that
spertidled In Appendix B, Table I, Column
2 od this part, or

r ] Fnr'lah-nratunmhhm Buch as
henkers, flesks, test tibes, used
transenily W lnhnramrjr Procedanes,

hgri the user 18 present.

{4 Where cooleiters art wsed for
stoTags, (he labels required o this para-
eragh ahall state plso the qoabbties and

nye ol redloactlve materinle in the con-

erx nnd bhe dabe of ©sasiuretnd of
(e lurniicies.
g 20204 Exceplions from posting Te-
quircmsrats.

bitwithstaring the provisiohs of
§ 20240,

{4] A ronm nr ares je nod reqnissd fo
be posted with & caution slgn becaoss of
tha présence of & seabed sourta porlded
tbe |radiat'on Jrel twelve inches from
ther |mirfues of the source cominiter or
houging doea not axewsd Ova mliren
per howr,

11 Raoms or obher areas I hospitals
are ot requlred to be posted wlih canticn
g hﬂamnnhnnrmmmmtbenm

0 Irevent the sxporare of sny mdividied

1o Hon or radiosclre material in

excemy of Che lmita sackahlished m the
I bioms 7 bhie part.,

(cd Caution slgns are not requaired to

e gated 4t Areas or nooms

eii’hthumprmﬂadﬁut{l]m
als are conatantly attended Juring
permw-nmmmmmm
o the preeagtlone necessory bo pre-
i the exporurs of any ndividm] to
md o 0F radioaetive materials in ex-
eam of the Hmlts eetablisived in the regu-
Iatigqus b €kls part epd; (2) such area o
room 15 subjeat (o the leenase's cotttrol,

§ 20205F Excmplions for  radbsoey)n
matvviake packaged for shiprssmt,

Eadiackve materials packaged argd

labeled in accordanes with requlatiots of

10 " T

|

the Interstate Commierce Corjiizedon
shall be ¢xempt fram the labellng arwt
pusting reatticements of § 20203 during
shipment, provided thet the Ddds dot-
tainers are lateled b accordance With
the provisions of & 20,2031,

§20.206 Imptrdctivm of Termmuls M-
ing of notives te employees

{a! All Individuals working In or [t=-
quenting any partion of & restri¢ted nrea
shall be informed of the oocurrence of
radiosetive meterials or of radiatlon n
seh portiona of the rastricbsl] ares;
shill be Instructed In the safety prob-
lems apsocinted with expogure to such
materials or radlation and in precsu-
tlone or procedures {0 minimire expa-
glive : shall be Instroctsd In the applicable
proviglong of Commlssion Pefilailons
and lYeoenses for the protectlon of pet-
sonnel [om exposures 1o radintlon o
radicestive matstlals: and shall ba ad-
viged of reports of cadlgtion exirorire
which smployess may et pursuani
to these regulations,

1b} Each licenses shat] post & current
copy of the regsulstlons o this part, a
sotnt of the Leanss avd a sopy of opar-
allng procedurse npplioable {0 work
utwier the Beenst conapleutisly in & muf-
ficlent mumber of plices in svery estabs
lishtnent whers enployess are embloyesd
in activitles licensed by the Commisshon
to permit them tn obtere guoh dols
ments on the ws¥ ta or from thelr plege
af employment of shall Xeep such doou-
mentg avellable (or emplorees’ EXBRANA~
tiom upon requiest.

el Ferm ABC-F “Mollee (0 Em-
ployees”. shall be conspleuously moxted
in 8 auffclent nuyrber of plages b ashery
establishment Whete smployees aIe em-
ploved in activibies licehsed by tha Com-
miezlon to parmit them to obgerve a
copy on the way to or from thelr place
ol employment.

Nope: Coples of Form AEC-3 "Hokke o
Employess”, mnay be obiained by Woiling o

the MAnAger. Appropriate ARG
Cfsce o the Tdresinr, IMviston af g

n! Raguintion, Washisgen 28, DO,
520207 Siorape of Betmatd wisserink.

Licerspd mapterile atnred i1 an unme-
stricted arsa chall be secured agalost un-
aunthorteed remowal {rom the plce of
atorage.

Waars THyPoGLL

§ 2030 fGewerh] vequivedisml

Mo lNeensss shall disposs of licensed
material excent:

e} By transfer (0 an agthorieed re-
ciplent ax prowlded in the regulatiodia n
Pret 10, 44, ar T0 of this adwicter, which-
eyver may be spplicable ; or

b A2 authorised pyrsuant o
$28.200; or

) A provided 1o 120303 o
f I3, applicabls to the
divpoanal of leemsed matecin]l by relense
Into aanitary zewernga syabame or burial
i aail, or in ¥ 30,106 (Concentratlons n
Fluenia to Tnresirietad Aveasz) .

§ 20,302 Mechnd For obtaining appmval
of pemponed dicposal proceduces.
Any lLeanses or applicant for & licanss
may kitly to the Coindndedod For #p-
mrﬂuwmmmdummﬂm

of leetud matérial 1 & mabber aot
otherise authorizad in e samalations

No leenmes shall discharge lleamsed
mnterinl inktn a mnitary mwerage systam
unless;

(a) It ln readlly acluble or dicpersibla
in water: and

(2} Ten tmea the quantity of neh
material spocified n Appeadix C of this
patt; ahd

(3] The quanticy of any lleemsed oar

Iﬂuﬂlnﬂppmult.'ﬂ Tahls T, Colunm 3
of this part; and

(d) The mras quaskby of Heanssd ard
other rpdiosotive materinl relenssd nto
the sewerage syatem by the Hoemaes does
nok exveed one curia pEr YeAT.
Excreia trom milvidualy undergoing
mefikal dizgnosia or therapy with rats-
scive material ahell be exempt [rOin
An¥ limitailons contatned In  thie
section.

§ #0304 DHepoeal hr burfal in sail.

Ho Utensee shall dispowe of lioemsed
material by Gurlel In 5ol nnless:

{81 The total quantity of llesnsad and
other radioactive matecinls roried nt any
omé locatlon and time doss not axesed, at
the time of burial, 1,040 thpes the anount
spealfed 1o Appendix £ of this part; e

ib} Barlel 15 at & minimum depth of
four feet; and

() Boccesslve marlals are mparated by
diztances of at least 7ix [eet abyd not more:
then I2 idals ave mads 0 ang Teer.

£ 20.305 Trestmend or dixpasal by in-
cincralisve.

Ho licenses shell tremt o diapsse of
llcenssd matarial by ineneration except
as apecifically spproved by the Commis-
son, purmsant 0 30GIBGEY o]
TS0,




8

Eetonie. | LRPORYY, AND BOTIFICAYION more of the nperation of any facilitiss radioaciéive Material (ot mvoly

. affected; or cemalve exposure of any indiidel in
§ 20.401 [Ree undﬂﬁm'::{" radintion (4) Damsge % property in oxcess of  an coresidcted arem in excess HF ten
L e i - FU. D00 times any applicable Himdé set forih in

a) B Iiennes shall maimtain ree- {b) Twenfy-four hotr moffficatioe.  thip part or b tha lesnsss's --
grda showiag the radiatlon exposures o«f Each {icecoes shall within 24 bours Each report required under this(para-

all tndividgals for whom personnel mon-  pogdfy the Mansger of the appropriste  graph aball destribe the extent pf ex-
oringy i feqguirad undar £ 2002 of the  Atomle Enetry Commisdon Oparatione  postre af Dersonk b radiatlon (or to
regulatinnd in this part. Buch recorde  (wfew listed Io Appendix D by telephorie  radicactive material; levels of rad

ahall be kept on Form ARG, 1o aceord- and talegraph of any inckent involving  and concentratlons of radioastive mate-
ance with fthe fretructions contained in - Jesnsed materinl possessed by bim and sl involved ; the rause of the exToRTS.

B Hommpes
terad o the forma or cecords stinll e fir Individusl 1o 5 rems o more of radis- mit;mnfmhmpnrttoﬂmunn—

the Appeandiz D.

T ib} In any ' came whers g LHearss
requiret pursuant to the provis
te-  this sectlon to repart b the

Y rial avat-  any exposure of an Indlvidual to

and 303 aged over & period of 24 hoors, would  tlop or to concentrathons of redidg
te} Rachrdn of indivicus]l radiation exrssd 500 times the limnits specifled for  matarial the Lesrnsss shall alks
expOaure h must be maintained por-  such meterials 1o Appendix B, Table I} such individwal of the pature and
auant to or of sxposure. Huch notics ahall
tivn shell (ke presrvad gnill Deesmber (1) A Toy of obw day or Dy of the  wriling and shall cobtein the follow
1, 185 o H akateinent:

7 ILMTLEFE 1 provislona of the Atsmic Energ :
r il LDl
which mdst ba maintained pursusnt to 20,488 Re :
e Tormer & of repiilationy sotitied "Stacdsrdy ﬂli’ D
this part olay be matptained In the form 3 20488 Tepon e Jormar employees of o o et Rdinticn” (10 GFR Paft 20),
of mMkToftim You aboyid praserve this report for [futura
. Phoc o by 81, 1960 the Mth:mquﬂtnlamrmurmplm [y
“‘“'- nel e ml thls e v "meh licencer ghall fornish to the foemer
the PrEsErTRticn reorg  Cployre m report of the former em- § 20.486 Hnl?:lluh:.uplnrm ex-
which B debirmmines shau not he Satroynd.  DLOFEA'S eXposure to radistion as ahown pusnre o -

n veords maimbainsd by thwe lvecoes Al the request of any emp
§ M.402 Hlpﬂhﬂlf_m"'h-" pq.n'luln.t‘m 2040 {a}l. BHuwh report Ucanpas shall advise suth ed

Each Bogroes shall report by tslephone  the tlooe the request is mede; chall corer  radiablon sx shown in .- ain-
and telogmeph to the Manager of the  sach calendar qoartar of the individgal’s  talned by the licensee pucsu to
e Hors 1 ApDatdn B, atiom, or puch LemAr DeTiod ag may b | e
erptong HTHA n D & oar Al Ay
mmediaiely after fts ooourrence betomens  Dapisstad by the smbloyee. The report m%m“
KiwrwDy S0 ghe Liosraes, any hoas oxr thefy  shall also inoclude the remalis of any ¢ad-
of Hornwed oeaterial in such quantitiss cUkatkns and analyses of malicactive § 20.501 Applkemslons for
and noded such circumstances thal it material depoetied In the body of the The Cimpalesion Ty, WP » tion
appests tokhe Hoenser that & subsiontinl  employss and made pursuent to the pre- e ny Hieres or apon Tie own
| Tesult 10 persony in unre-  Tlilons of § 30103, The report shall b ory b el trom the .
aristed I omong and cootain the IOIO¥IE  mepia of the regulstions in this phrt ay
130003 |Fatifications of incidests. This report, o furninen to you under e il Per wectlt T B hemd fb T
ip} Im : rotifetion, Each li=  provisions of the Atcunic Enorgy (fommission oF proparty,

Appendiz I3 by Lelepbooe nod (elgTaph tlm.nnrm UmposE UPOD MY
of why mcidant myolving byproduet, th) The tormer employess request In mKdltion to [those
rource of ppeainl nuwckenr maberial poa-  Hhould inelwde approprinte identifying thbluhrdintheruuhthmuth!s
amsd by| him and which may have dats, Bach nE socital security number  part, as It deens Appropriate or
—p— P and dates aiel headions of empluyment. wmmummwmmmurm
(1) Exphavre of the whole body of any  § 30405 Reports of ovorexpomres and 30 1Uf8 or property.
Hruttvbdaad (6o 38 el 5T Bore of el exetstive hvels and tomtmuruione. ENFORCEMENT
thon; sxpotore of the akin of the whole fl‘m?mh Wn‘:ﬂmm § 10.601 Yielathbns.
body of any mdivideal of 150 reng oF  BOTO - 2ach npes ahall
mre of Hoii: or caposure of the Make & rapart in woitng within 30 diys Ao Injupstion er gther ocurt orde
feet, ankiss, bands or foretrma of any ¢ ibe Dircctar, Divislon of Licensing D¢ obfained probibliing any violst
tnividusl [t 478 rerss or Taore of radia-  BEQ Regulation, UH. Atomie r otder laeged Shercunder,
s Commision, Washington 28, InC, of (1) 9 order e Any
Goa; each expasure of an Individua] to radis- 7o WiMully vinlatey any
2} Thes maledsa of rodiostive nnte- Lh# ack or sy mguletioh or order
tn o copteniretioma of radicactive e eraundar be sull
el L coisemi dd mﬂlmm mukterlal In exorsn of & DAY yof a
OFeE B nd of 24 houra, woold exosed  [ieeit I this part or n the Heensests UPOR GOTIFICLION, Day be punished

metariale [0 Appandix B, Table II: or ~ fAcatior 1a requirad by | 3483; and 3) 1Y
(1) A Max of oor workdng wesk o Tevels of radiatlon or coooentraticovng of Arrsnrx A [Reserved)
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ATOMIC ENERGY COMMISSION

(ASC Reprint Contsining Amsndments Issued Thwough October 17, 1957)

TINE 10—ATOMIC ENERGY
Chopter l—Atomic Energy
Conralsslon

Pany 30— Lrcwmwiove of BYra00070T
MATIERAL

mmmmmmm
30, Badictsotope DistHbuklon, i pub-
lishesd for the purpose of brioging it into
conformity with the Atomb: Energy Ack
of 1084 (5 Btak #10r And to asteahlish
& siknplified atvd less restrdctive prossdurs

me-

bt
'
£
:
E
]

in the Combtlselions pro¢edamos
vivementa relating to the licens-
byproduct majerial. In lght of
consdderationa, the Atomic
t zeoeral

2
ot

;
5

|
E
:
;

E
8

|
|

:
]
:
:

gy Commisalon, W
25, D. C, Attention of the
Division of Civilian Application.

Effective thirty days after Tubllcation

n the Froexal REaETER, Part 30, Title
1, CFR. “Rsdivlsciope
Ragulntlon™ it hereby mmended to read
an Tollows;

AENERLLE FRCTREMNE

Bexxpai,

Ldoenas requirements.
Definitions.
Locerppwtat ione

il

EXEMFTIOND
-

338 Parotra nperating Oomevigeion-ownsd
.7 Cihrrhow

F05 DT Xt TELODS.

el 1LoorBna
appumum:m-pmuum
nquumnummnt

wwummu

2035

1042 Tmllndumdlﬂumdﬁmul.
4008 Expewts of byproduct Msbiariad.
2034
20356 Rezewal of .
2088 Amendmant of [osiioes wt oot of
1047 Commobielon ecion 00 applications to
TeneW Of amund,
AR Ipallenahijity of Lcensad,
3030 Forsols et Tuaterlal
on efmective dats of regulstions In
part.
RECOENS, EOEMITHE ANE INorEOTIoM
3041 Records
#0432 Repocin of axpucta,
043 Inspeciicn.
2044 Toate.

MODIFICATTAN 4AND REVOCLTION OF LITENSES
2051 Modificption ang mvocatkn of s
(o L
20T Right 0 withhold or recall Byprodunt
material.
ENFORCTMENT
2041 Vielstlong,
pCEERTTES

30,71 Echedule A
073 Bcoheduln B.

. 8. C. 2301 (¥} aod 1
e Uunder 2ae. 180D,
201p.

Atomle Energy Act of 1964 (9 Stat, 919Y,

BUTCRART,
ngency of the f

Part 30

to provide for the Deennsing| of byprodaak
muterial

1309 Scope. Except an pravidad In
# 30.6 t0 208, the reguinticns In this patt
apply ko 2ll persons in ths Yolted Stakan,

§30.3 Lienze pegquirgments. Mo
person sublect ko Ll alhtions in thia
part zhall manufastnes, prodnce, trans-
Ier, Teceive, acqQuine, OWD, | DOSMES, LSS,
import or sxport bypraducl matsrial ex-

ceph a2 authoriasd in & Apecific or gen-
eral licenzs txned porenant to the
regulations in this part.

304 Depnitions. As jued In this
tar “Att" means the Atbmic Pnergy

Mo{nlmmmm:wmmm
i ‘.'Bmodnctmtm ' means any

radioaetive meterinl (excent spacinl nys
glear materinll ylelded In oy mads
radiosctive by exposure (o phe radiation

Inchdent to the process of producing or
spaclal Nuclesr mixterial;
ey "Commbslon” mesnd the Atomic
Fnergy Commisdon and talduly authar.
b= H
ol “Curie” mesns thefl amount of

radioactive wterinl which  disinge-
grabes at the rate of A7 Wllipn atoms per
second;

(2} "Human use™ menns|the mteroal
of external adminiviration b byproduct
miterial, or the radiation therefrom, io
human beings:

1) “License"" sxoepl gre tihervies
specifiad meats o Heerse lestad pursuang

to the reguiatioha in this part;
g3 *Miororuric™ msans that amount

of madiosetive materfal which dislote-
grates ni the rate of 27 thopsand atoms
pET hecond ;
{h'.' Pm'nﬂn mmm(l} gy Lovdbrid-
clltion tnnt.mmt: publin or privabe

imtlwﬁon grourn, CGovernmwent Rgency
mthanthammm Btate ot
any politlcal subdivision of, anypuuti-
ol snllty within o State, ln;r Torebrn
government or oatlon or any political
'u-i'l'-
nation, ar other ahtity: and [T sny legul

,  represantalive, | agemk, or

{1 ™ ' nyeons an Individusl
licenssd byr & state or termtocy of the
Unliad Siatss, tha District pf Columbis
or the Commanwealth of F o Bleo to

o




dispense drugs in the practloe of medi-

clne;

2 "Proaduction facllliz" means pio-
ductlon feciiity es deflned o the regula-
tlons contauwd i Fart 30 of this
shepter;

{k} “Reaearch end development™
masng {1} theoreiical anelyeis, explors-
tlom, oy experimentation; or (2} the ex-
tenziom of iovestigetive fAndiogs and
theatieg of a scisntifle or tachnical na-
tare into practical spplication for ax=-

maent, materials and procssses.  “Faés
search and derelopment’ as used In thin
part doss not include the Internsl or
external admioigiration of byyroduoct
material, or the rediation therefom, ta
human belngs;

(1) *“Sealed soures™ means any hy-
product meterind that is encassd in, and
g to B used in, & sontainer in o mannap
iotended to prevent leskage of the
hyproduct materind;

(M} “Source material” mesns Bourcs
materinl as defiged n the regulations

this chapter;
{4) "Dnitsd States,” when used In a
EENAE, =
taries and of the Thlied

such ease. soch peraon’s obligatinns with
mmt ty the byprodhuct materinl are

covered by ibe :ppuﬂbla contract be-
tween such person atd the Commbsaion.

§30.8 Other exsmptians, The Com-

-2-

mizselon may upon the application of any
interested perzon, or upon i own indtla-
tive, axampt savizin elaxses or quantd-
ties of bwproduct material or kKinds of
uses of Lsers fiom the requirsments for
a leenge seb forth) I sectlon 81 of the
ast apd 1n the regulations n this part,
when it makes o oding that the exeimps
tlon of such cluszen or quantities of such
materiel or fuch kinds of used Or Bsers
will not constitute an unreazoneble risk
to the common delenaa and securlty and
to Che health and safety of the public,

GEMERAL LICEMSEX; AaPFLTZATIOND TOA
LIGENEES

13020 Tepesof loenrea, (a) Licenoes
for byperoduct materiol are of Ewo types:
gensphl and specifie. The gebecel -
censes provided L { $0.21 are efective
wWithoat the Mine of pDUcAtions with the
Commieelon or the Sewence of Meensing
documenta o parcicular persons, Spgs
il Licensex pys eoed 10 namad papsons
upon applications fled pursuant to the
rezulaylons in this pare,

Faon G-memtﬁcnsn
gral lesnes & hereby Ing
11> To transfer, Teceive, mquire. own,
bospexx and use hyproduct mabtapial In.
ted In m devlce or equlpwaent
wlhich is lsted fm § 39.71 aod hox besn
manufectured purnaant to & spacifie 1l-
cense issded by the Commisaion,
3y To transfer, ratsive woguirs, cWn,
mmnﬂdimpﬂﬂlhequmﬁﬁﬁnﬂl
byproduct materlals Hatad in § 30.72, pro=
wided that nn perscno chell at eny one

‘n) A BENs

schaduled quantiies,

(6 The general llcensex provided in
thiz acctlon ere subject to the provisions
of §£10.32 to 30.72, mchuxive of the
réjulatdons in thizs part and are mthe
Ject to the megulatlons contained i Part
20 of this ehapter.” In eddition, persons
who transfer, receive, acquins, owm, poa-

suant to the geneorad licensax provided in
paragraph 1a) of this section.

(1) 2hall not effect an Incrsaze n the
radionctivity of satd scheduled Hema or
maantitie by sdding other radioactive
materia] tharsto, by combining hyprod-
uct material from fwo o mare Rach [iems
or gaantites, or hy sltearing thewmn in any
otbher manner s0 a8 io increase thereby
the rats of mdlation therefrom;

i1y Ahall nol adminiater externally o
internally, or direct the sdivinisirsilon
of, snid acheduled Hetix or quentities or
any part thevsal ta & humen bsing for
agy purpost, Incloding, ot oot Bmited
to, dingnoethe, therapentle, and resenrch

purposes.
13y Bhell nok add, or direct the addi=
tlon of, =l scheduled Hama or quantl-

ltems or quantities or sny part thercof
in eny device, instrumgent, gpRaratus {n-
cluding eompenent parts and ecoessories
thereto! intended for use in diagnosia,
treatment or preveplbion [of 2izeaze in
human bélngs or snimala or otheywise
Imiended to affect the structure o any
function of the Bady of pumen beings
oF anlmals.*

13032 Applications for specifie -
censes.  fa) Appliecations for specific
Neenzea shall ba Med on BForm AEC 313,
“Application for By-Profluct Materinl

Licanss”, with the Unitad Btatez Atomic

entlah: Tao-
mpumvmmmﬂmrmum
informetgn calted for by fhe form. Ins

formation conlainsd in previoun sppli-
cations, statements or reports Oied with
the Comniisslon fay be icorporated by
reference, provided thet mich references
are tlear and specifio.

(1 The Commmilssion sy 4t any tlme
after the fillng o the ctRinel appllen-
tian, and befare the expiracion of the

lleemxe, requlve further ptatemenls In

drder to enable the Compission to de-
tearmine whather the appieation ahould
ba granted or dended o whethear a licenes
shouk be modiflied or ravgked.

¢c) Each application ehsll be sipned
by the wpplicant of Lideises o¥ & person
dildy auihoriced to act for|  and o his
Ehall.

‘d) An appllesdion far license fled
pursunni {o the regplgiignx in this part

will be conaldered nleg anjan application

for llcenses suthoriping siher aotiviiles
for whish lleenses ara sd by the
sct, provided that the spplication sapecls

es for which

fes the additional aciivi
rezulaticia of the Comumnts

ok a3 tg ap=
plcationa fox sue-h Hesros
53023 Cenaral reg for it-
Feanod of kpecific Hoansey. Anwbllioa-
tion ot B specific Licenss will be ap-
praved If;
in) The appleation 1a for & purpose
sutborized by the orl; and
ih) The applloant's sroposed squip-
ment and facilites.are wdequate to pro-
--u- B denyrey tor fife
ot Property; and
1€} The applicant Is qualitied by train-
Ing and experience to uee the moaterial

for the purpass o 0 aueh man-
Tt a8 G0 prubtect hemlth| and minbmize
danger Lo lifs or property; and

(d} The applicent satitties any appli-

cahle specinl requirements contaloed b
13024,

13034 Speclal requiremenis for (B
aace of Especific Hoenser—fa) Homar e
i fnatilyGiony, An applieation by an
inatitation for s epecific Hoenss for
buman s wiil be approved I£:

{1} The applicant sathflen the gens
m requiremants apecified by | 30.23;
{3) Tha lppllml apnointdéd »
medical Eoiopas SN cf =% l:nt
t.hreemumhntnnﬂu lllpmpnuls

for réscatch, dikgriasis, pnd

we of radiolsotopes within thatb (natltus-

ton. Memberihin of She commibbes
loslude phoslolans expart 1o in-




ternal medicine, hematology, thera peatic
yadialogy. and 3 peram experl=nesd in
peaay of radicksotopes and protection
against joplzing radiations; and

13) The applivant poxsssxe: adegquakta
facilities for the clinjoal care of patients;
end

i1} The physiclan deshnsted on the
applicaten Bs the individue]l user hes
eubstantinl experience Ih the prapessd
use, the handling and administration of
radiclsotopes and, where applicabls, the
elinlcnl management ©f mdicackiva
patients; and

81 If the spplleation |8 for & licenss
to use uncpeclfied quantites or multiple
Iypes of hyproduct material, the appli=
cant hos previowaiy ressived & reasonahle
number of licenses for & varlety of by-
product meterials for 6 varlety of human

UEEg.

(b} Licensing of individual physiciens
for Axyman wee, Ao application by an
mdividnal physician for a specifie Losnss
tor humean use will e approved If the
applicant:

11} Eatlsfles the geteral requirements
apeciBed in § 3023

12) The applicant has aecexs to b ot -
plial possesting sdeqante iacilities to
hosplialite aid mooitor the applicant's
radiometive patlenis whepever % Im
adrizable; and

(3) The appleabt hax extensive €x- product

perience in the propased use, the han-
dliing and wiministration of rediolso=
topes, and where AppHeabds, the elinlen)
management of radisactive patienda.
{The phwlzian thaill furnish solitatle
evidence of such sxperienzs with his ap-
plicatlon. A stptement from the wd-
joal sotope commities in the inatitutinn
where he atcgulved his experfonce, indl-
apling It amount and natore, Oy b
pubmitted am svidenoe of sueh exparis-
e ¥

e} “Human te”" ¢f renled soorcer,
An appllestion fof & spacitie llcense for
usé of & sealed sowuce for human uwse
will be wpproved 172

(1} The applicant xatiafirs the gep-
tral requbrements specified In § 50.23;

physicien.

(dy AMaltiple quaxdifier or lypes of by-
prodict material for vae in ressarch and
development.  An applestion for o e
cific licenzs for multiple guantides or

poved IF

(1) The applicard satisfien the gen-
eTal req specilied in § 30.13;
il

€2) The applleant has reccived & rog-
sooeble number of Heenses for & vnrisky

e mamﬂmtmmm
Inobae ookl tiee

perioiid i & tadioloficsl sulety offioer,
representative of the usiness ofios, s
one OF Moty persons trajoed or experis
encad In the safe wie of radibactive mas

.3-ﬁ

terials) which will review and approve,
in advanrs of purchase of radiolsstopes,
proposals far such uses: pnd

{41 The applicant has sppointed u ri-
dlaloglen] safoty officer whe will sdvies
o1 or e avrilable for advice and assixt-
Bxce on radiological safety problema,

(e Multiple quantitiea or typer of bir-
product matleriel for uze I processing.
An appliesiion for & spesific Hesnse for
mmultipde gquantities or types of byprod-
uct matertal for ues In procesxing for
distribution to other yuthorized perscos
will be approved L

(1) The spplicsnt satecfies the yererat

te apevifind Ln { 20.23; and

(2} ‘The spplicant has received & ToL-
sonakle number of liteiwes for processing
rod distributicn of 8 yariety of radileg-
toper; and

(1) The applcant hes appoivbed =

piste oo radicloeical eafety problems,
LICENAER

§3031 Inmence of specific Hoenpes
Iwmqrhwnﬁmmﬂm (a} Upon
determinntion that ah application
mmmnmqulrmnhﬂmmtmd

danger to llfe or property;

(1) Protect restricted dela:

t4) Fequire such reportzand the keep-
ing of such records, andl to provide for
sueh inepertions ol metivities ynder the
leenapy aa may be Decemary or appro-
priske o efectunte the purpoces of the
sot and requlations thepeunder.

58032 Terms ond conditione of M-
ceneer, () Each Heense bmsed pursg-
ani to the regulailons in this part shall
be subject to all the provisions of

deemed to conisio the provisioma =eé
forth in zection 193e -d., inclusiva, of the
nct, whether or oot sadd provisions am
expressly sab [orth in bhe [Hoense.

%3033 Erporisof byprofduel materiaf,
ta) Mo llcenscs shall exphrt byproduct
material from the United [States except
A2 authorized pursgant td this section.

(b AnY licensee may ¢xgott byproduct
material covered br hin Doenses to any

Foralgn country except countrias or ateas
now or herealter listad s Subatoup A
eountries oF destinations i § 371.9 of tha

Campreheosdye Export Scheduld of the
Onited States Depariment|of Commernts
(15 OPR 371.3) : Pyovided, | That the au-

anply oty 1o byproduet Ik torial having
mnmunmburtm#!: nelusdre,

¢! The Commimion ma¥ upoh Ap=
plication by an interestad person laue w
leenaa w the sport of Ty=
product materinl &0 & COROLEY OF BYeR

listed ns m Bubgroup A dodntry or dosti-

aaton In § 3713 of the Chmprehensire
Export Bchedule of the Unlted States
Depariment of Commerte (15 CPFR
2113y, or the expart of DYproduct ns-
terinl nok having mn pbpmdo  Houmber
from 3 o &0, incluxire: Provided, That

Commisdon will not issos & Hesnee
authorizing such sxport if] In the opine-
on of ihs Commbsrion ax=-

lﬂ'ﬂ.ﬂl I.tﬂﬁ'd!m. ™ | 1 “ m.
vided 1n § 20.35 (b), enchs dpecifie Lokt
ehall vxpire at the eod of e day, Lo the
month and year stated thyreln

§ 3035 Renewal of Hee ta) Ap-~

Ccthse ahall e filed In 0] | with
3012

(h In iy case ko whith s Heeooee,
not e than thirty (30} days prior 1o
expiration of his ng licemae, has
filed 3o applicstion Lo preper form for
ranawal or for = new nae, Bych exing.
ing licenze shall not expirs yntl] the
applicatlon for & reo luu tveeny

EifHn

finally determined by the Gomem

uul Ammmm* mu!m
Hoenade, ppllcntione for

e bed 10
AcCOrdATM with § 3025 and shall speciiy
the respects in which tha [Kensee desives
hll Liogium to “‘ TETL m 'u]..
grounda for amch e

acifon on appl-
cutions n reRed or omend Inmnﬂdt-r
by & ikovhees Lo Teew

or ansend his Uegnes tha Commobsvion will
apply Lhe rik aet forth M
#1 3033 and 3,94,

153088 Foolionabillily of e o
toetiee nsnad oF granted p i o the
renilatinea In this part shal? ba irane-

bosed. of, olup ¥ or inEHpn-
w. or b ,th.'l'ﬂu'h
tranaler of control of oy licenss o any
Petaon, the Cooovisslom shall,
that the tramsfer s i aconrdnmes wikh




I this pare. 13 ADY person who on the
effective date of the regulations in this
part possesses byproduct material pur-
suant ta an suthorization hsretofare
issued by the Comunlssion shall be
deemed to Dossess mgch matericl por-
auintit Lo & licetise issued under the regu-
Intions in this part which shall expira
ninety darys after receint from the Com-
mission of a notice of expiratlen of such
license. Such Ucense shall be desmed 10
inelude all tarm2 and coanditiang jBeor-
porated In such authorization which are
oot Inconsistent with or stherwize pro-
vided for in the regulations in this part,

bl Any suthorization hetetofore iz«
rond pursyant to the regulations in this
part shall he deemed t0 be & valld License
during the petlod prior to the expirs-~
tioh dabts et [orth i0 seld authorization,
Such litenze shall e deemed to includs
all tertns mand conditlons incorporated in
such authorization which are not Incon-
sistenk with or otherwise provided for in
the repulations In this part.

RECORDA, REFORTE ANT? DRESTPICTIONS

{308 Recorids. a) Bach person
who receives byproduct material pursu-
ant to & lcensa jssued pursuant to the
rogulations In this part chall ksep reg-
arfe ahowing the recelpd, transfer, ex-
port and dispoes]l of sweh byproduck
maerisd,

§ 3043 Reporis of exporis.
cenaee Who exports product material
from the Unlted Statea shadl, within 90
days from the date of such export, submit
2 report to the Undted Stabes Atomdo
mlemr Commission, Fost Oice Box K,

Ouk Ridge. Tenresses, Altention: Iso-
topes Divislon, eontaining hix name snd
address, the opns and address of the
sopslgnee, the bame and quentity of
the hyproduct material involved, and the
date of shipment.

§INAx TIrspection. a} Each 1i-
cenaes ehall aford to the Commiexion st
alil reasqnable tlmes oppartuniky to in-
sp-ect. byproduct mabecial and the prem-
izey and facllliles whersln byproduct
material tsused or stored.
ih} Each lzences shall make avuilabls
tc the Commission for lnspection, upon
repscoakle notice, Teeords kept by him
pursuant to the requlatlons o thiz chap-

-’

§ 3044 Testr. Each Neoensre shall
pexform, or permit the Commisxion to
perform, such testa 3 the Commisalon
cesme appropriate o Decessary for the
administration of the regulations in thik
park, Including teste of :

(a) Byproduct material,

i Pacllitles wiarein bypvoduct ma-
terial 1s utilisec] or sbored,

ey Rapdiation detection and monitor-

MQRIFICATION D FENOCATION OF LICENSES

§ 3051 Modidegiion and revoceficm of
Heenser, (2} The tetms and conditioms
of emch leenae aball be subjert o amend-
mmit, revision or modification by rewson

lﬁh-—

of amendments 13 the act, or by renson
of miles, regulations end ordera issued
n aecetdance with the terms of the act.

b} Any livenss may be revoked, sus-
pended or moddited, in whole or In part,
for any material Falss xtatetietit in the
rpplization or any statement of foct re-
quired under ssctlon 182 of the act, ar
becdause of conditions revealed by such
Epplication or statement o fack or any
report, record ar nspeciion or other
means whith wold #arrant the Com-
missjon to refuse bo grant & lleense on an
original apolieation, or fnr wiolatiom of,
or fallure to ocheerve any of the terms
and provisions of the act or of By e,
regulation or arder of the Commixzlon.

e} Exeept ijn cases of willlulness or
thase 1n which the puldic health, inter.
est or salety pequires otherwlse, no
lLicanse shajl be modified, muspended or
revoked unlesy, prigr to the Institution nf
procesdings tmmtm-. fects or copduck
which mey warrant ssch actlon shail
have buen ealiad to the attentlon of the
Yicenser In writing and the Heshses shall
have beenh accorded an opportunity to
démonatrate or achleve compliance with
sii fawiul requirementa,

§230.52 Right to wihkold or recali
bynroduct meterlol.  The Oommlsalor,
may withhold, recall or order the with-
holding or reeall of byproduct materin)
froit Ay Ueénser who ia not squipped ko
observe or falls to olasrve such safely
standerds to proteet heslth sy mey ba

manner ciher than aa dizctosed 1o the
applization thersfor or approved by the
Commission.

ENFOECEMENT

1 3081 Wiolations. Ao Injunction or
ofher court order may be obtainsd pros
hibiting any wiolatlon of aoy provision

hm parsyang to the regulstions in this
m.mplmedulidnr:nﬁnerallicm
purmnenot to §3591 (& (1).

1a) Sfgiic edmigation demice. De
riewn desdpoed for nse 4 flatie slimina-.
tors which coniain, ad & seiied spQICH
O BT,

Msting of Dot Pyore than 6 mloroouries
per tube of Cesium 157, or MNickel #3, or
Kryptodt B gas, or 0ot more than oo
microeurls per tube of Coball #0.

ict Eight meter, Devless  desened
for use iy measurlng or degerminity Heht
Intepsity which contain) 25 s acaled
EAR'CE o souress, bypr
conglstine of 4 tolel of mot

tdy fon generdbting Fu
signed for fonlzation of
taln, as & sealed zourse pr sources, by-
product materlal consisting of & total

ot more than 5 milicu
3 {tritlum) par davice,




"‘5-'

L3012 Echedule B The fpllewing
quantilies of byproduct materinl ave
eenerally Leeonssd pursdangt bo 53021

fay 21,
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Nome: The reportlog wod record-kesping
requiremenis coftmined hecddn have T
ipproved LY the Bureau of the Budget ln
Lecordance with The Faderad Reporta Act

of 1ME,

Diated at Washington, D. <., this 2ath
day of December 1955,

E. E Prins,
General Maneger.

\F. B. Doc. SE-137; Fled, Jan. 10, 1B56:
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ATOMIO mgn&:oomnol

(Reprinted frowm 2k, Federsl Regieter, 1089, February 12, 1959]

Title 1ll—lTllm ENERGY Requlstions, Chapter I, Part 30, “Licans-

Chapter l—Atemic Energy generally Heensed Dersoh to whom he
Commission francfers a device containing byproduct
PART 30—LICENSING OF BYPRODUCT =~ Msberial chis :
i souloT proenite T siboriy
the of devioss containing hy-
Ganern! Licensing of Davicos d devh nl
ismwed for a propoted  gon, the Comamisskon has found that good
amendmant to 30 provhding T8 & cppee sxdsta why this nmendment
the ponict- s mage sffectivs without the curtomary
aon aod tes wader specifind condidiot  pariod of prio: notles.
of sertain types of meosuring, gAUGINE Pursaant to the Admintstrative
or controlling devieca byprod-  sedure Act, Puble Law 404, Tiih Con-
ot Experience has indicabed  gregs, id Seeslom, Title 10, Code of
a toed for o Fmplibed procedure to Chapter T, 0,
allow geera of wach devioss to porsesl AN “Tirepning of Byprodiet Maberinl®
in wich deviess, withiut obtaining &  with the Pederal Bedster 1
“aperkio Comamjesion will 1. Add & bew paragraph (o) to § 3051
sontlnns o ﬁﬂﬂ mﬂﬂmﬁx to Tead as follown:
manfapturs disiritmtion {c) (1) A gmnara] Heecs i harsby e
vices through e spetific um.l:ﬁ sued to Aer]
e e Fwun.  IWe Byprodict materinl when consained
applicabls only to in deviess designed and marnfactured

fartured, tested, and Inbeled in acoord- for the of d \ .
Heonst suthorising supply of e, meuh!mhlna:&mdm.
i to s 7 | Der= agt, or guaitatlve or quabditative cls-

MIE TS| ton or for prodoeing Heht oe
Eaoch applieant for & specific Ycenne mlml odueing light oe

:
;
E

to supply to genernl Aevitnd s o
atyved sud for the pur- o’ the specifications contained in &
mmmmmmgnlitmw oesen arus e ;
T e ntintive | chemisal () The lrénas eontained in
mum.:rr produqdng lght or mn this paragraph rhall apply ooly o de-
Sanieed atmosphane be required vices distriputed mnder and N accord-
tutormption to assare anca with a specific tiesnse which states
furtish that such devices when manmiachred




|
"
:

transfers
& oy of the ganern] Heenss eontatned by
§30.31.ce}.

(Son, 141, 88 Stat. B 43 TR0, 2901)

Dated 3t Germantown, MA., this Sth
oy of February 1058,
Tor the Atotnlc Foergy Calnmisrion.
AR. LUnnsxs,
Canoral Manager,
PR Doo. H-150: M4, Peb, 19, 168%;
4:1% pam.]

LAy ]




ATOMIO BNERGY OOMMIRATON

{Reprinted Frem 25 F. R., 12169, November 29, 1900)

Titie 10—ATOHIC ENERGY

Chaplar l==Atamle Enargy
. Commlsalon

" PART 30==LICINSING OF
BYPRODUCT MATERIAL -

Licensing Critera For Radlography .
©u Mareh 18, 1960, ﬂlﬂt Coqunlealon

imuwd for il:sv'ntr.’ll.u soreimet » propossd
amstutmert (0 10 CFR Part 0 whith
mﬂd etabiinh apselnl requizoinenis for

the lanuencs of apeeilie Jlosmaen for the
mea of aealed sdtireas of bypradiuot Bukia-
rial in radicgraphy. Commonta filed by
intanisted PAINOnA DATE DL glves cRYes
ful conatderntlon.

The Icllowing rules ara published an &
desgment subjeok to codiBention, effes-
tive 30 dayn alter poblicatlon I (ho
Frozrat Rrarsyer. The remuiremients of
this repulntion sre in addition to, owod
oot o mabstitutlen for, other requires
meats of the Atomie Energy Camraizgion
i %‘Add the following definitiona to

a0.4:

ir3 "Radiographes means any jndlv.
dukl who periorms or who, in attendence
at the site whape the aealed zource of
sources are beine used, personaily super-
viseg radivaraphie aperallony ahd who ja
responalble to the licensee for assuring
eomplianse with the requlrements of the

regulations of this part and the con- -

ditlons of the llcense.

(8) “Radtographar's assistant™ means
any Individual whe, woder the persobal
enperviclon of a radiographer, uses radio-
grephin exposire devices, serled sources
ar relatsd handling tools, or survey io-
struments in radlography.

t) “Aadiocgraphy” means the examni-
natiomn of the straclure of materials by
notdestractive nethods, atllizing sealed
sourgas of byproduct materiala,

2, Revisa §90.4(1) o raad as followa:

(1) “Sealed pourse” means any by-
product material that 15 encased In a
erpsule desizned to prevent leaknze or
escape of e LFREIOOoct maierial

3. Add the Iollowlng pmmph o
130.24:

{gy Uez of scaled sonrees in rading-
iy, an wnlicalion Tor & specifio
lieansa for use of realed souvens in radi-
ography wiit be approved if:

{1} Tha applicant sntisficy ihe gena
erel requirepponts specified In § 30.23;
and

{3) The appliosnh will bave ab ads-
quots progrom for treining ra

aphors and rediogeophois’ aIs ta
and submits to the Commlaxdon o sohed-
ule or deasription of puoh prowram whivh

i WA TH

113 Loltial training:

{il) Podcdle trolniog; .

M) On-the-job training;

(ly) Mlopne to be used Y the Loanies
ta doleinios tho radlegyaphor's kg
sdgo and undevutanding of and ok
ta ocmply with Commisslon regaletie:
and Moenalng requirsments, nod the B

wating nnd eoergoney procedures| of
the opplieant:
(v) Meony ta Do used by the Uesnmss
to detrrmine the radiographer’s |y
sht's knowledge and understanding of
o4 atdlity to comply wlththnnperal
and emorgency procodures of the hp-
pllcant | angd
(31 The appliconst hag esteblished and
pubmits 1o iho Coramisslon satlzircthry
wrilten speroting and emerpency yer
cedures g3 dessribed do | 31.203 of fhis
chanier: and
{4} Tho gpplicant will have an afe-
quate Inlernal inspectlon system, | o
ather manarement contrtol, o ass
thut Commission license provisions,
mission reavlations, end the applicar
vperaling eud Crucreeincy procedurcs are
Tollowed by radiogroplers and radibg-
raphers’ pasistants; and
(5) Flie applicant submits a des
tlon of Jle overall ovpanlzatlonal sh
turd pertabung (o the radiopsraphy
gram, including specified delegations of
authority and responsibiliby for Opefas
tion of the program: and

leak tosUng soaled sourcez, Tor poseiple
lenkagze and conlaminabion and su
to the Commizsion o deserlptlon of
progadures including :

M Instrwnentation ta be used,

{4) Methed of perfortine best, &g,
polnls oo sipuent Lo ke stigaced
method of taking simear, and

tiid} Dortlpent cxpcrlmce of the
Eon Who wik perfom the desk, '

18cc. 104, @8 Glat. piy; 43 T.5.0.9201)

Daicd 8t Germantown, Md., thiz 1dth
doy ol Nayember 1960,

Por the Atemle Brecgy Commission

Woovrosn B, McCoor,
Eecrelary

|¥B. Bue e-11014, Filed, Wov, 28, 1860
BB saa |

Part 30
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B ENERGY COMMISSION

{Reprinted from 25 Fu R. 7879, August 17, 1960)

Title 10—ATOMIC ENERGY

Chapter l=htomic Energy
Cammission

PART 30-=LICENSING OF BY
PRODUCT MATERIAL

Exempt Concantrations

tranafer the hyproduct msterial cnly Lt
the trinafer In Wiede o secondance with
-mmpmmmlﬂucm of

Hmitation, bow-

Tabie I of National Bures of Standards
Hoxdobok # for coobimuoa opsunationnl
(243-bonr wesk). The waluse
ars those for schobde forme
which b geperal are lower than for in-
siluhls forme, Thé predusta in which

@B ram, the Rediation
membeys of the yenersl
Ty Preafdent in hig
moiwrandum dated sy 13, 1050. The

r .

E

1o §30:3¢h) of the
Hoeteren puysuant
whl e required to show

Hiker
i
il
L4
i

%
:
g

withstanding, ey Pl
the " Iﬂﬁmmhmmn}q
saanmping rexponEillil-

previomsly by the Com-
tlssdon, the is authariesd

Part 30

sponaibiiltle by & staks, the) Commission
will oonplder exorcising the authority
sonferred on b Ly subosciibry o with
reapeet to dBtribuiion of rfrod e
'ﬂd bﬂ' the mm e dmenbs.

Parsuant W dminiatratire FPro-
uadmmpubmuw M, 7Pth Coms
ETES, 3d s=sslon, Titbe I8 Chapter I,
Part 80, “Licending of acduct Maio-
riul,”™ B amendsd ax i affeetive
thiriy daya alfer p ok 11 the PaD~
EEAL RECIETRA:

1. Add nonow § 200 to read pa followa;
3.9, Exsarst & i Eouis.

(a) Excapt ae provided 30.32{!}.
pny parzon ia exempt I Toqulre-
menta for a license set forth n seckon A1
of the Aet and from the rpeylations o
s part o the oxtant that scoh barson
ToeEl posoesses, uses, el owRa
mnmwwndm rd
trlﬂﬂumttnmeﬂﬂ hose Heted in
{1078

ihd Thig sestlon phal] he dmemad
to sathorizsa the bmpork uct
Mﬂrm“"u 1 Bl
uct Mp
§ 324 [Amvmdment]
tlhddam!ﬂmth to read as
a :

1) Dicemstnyg the frgnsfpr of products
ﬁﬂﬂm:;‘mpt Friile_pdi o a"h’_‘
product materizl. (1) An sppd

maieris] which the trabaferor

Ieaa nttodoced Jbe (e prgduol of Bake-
rial will b approved if the apptieant:

{j» Batigfleg tho gex -

(H) Bubmits & desciibtian of the prod-
st o nagbariat Into which khe Dyproduot

material will he ihtraduced, Inbandad use
of the byyroduet raterial and the prod-
of introduntlon, cohcantration of
the byproduct material b the product
or matertal, metRody o asaire
that o mare than (he spaalfisd cancan-

or matecln], sotlmated tiale intervel be-
tween introduntion aed ancfer of the
prdlg o msteHsl, shid naied con-
gentraton of the radlekctops in the

materinl st tha Home of transfer will not
exired the suncentratioas In § 30.73, that
raconeantration of hyprod matss
ﬂﬂhmnmum spodeding those 1o

matarial {s 108 HEGEy 10 |Ba inbaled oc
Ingested, nnd that nes of lower conoen-
fntdona 1 Dot fesalbla,

{2) Each persen anier Shix

parngraph shall #le an Teport
with the Divestar, Divisigu of Licensing
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(Reprinted from 26 F. R., 28%, January 14, lybl)

Title 10-—ATOMI: ENERGY

Chapter I—Alomic Energy
Commisslon

PART 40—LICENSING OF SOURCE
MATERIAL

The following amendiaeniy o Part 40

Fromnyl Renisrax on Sepbamber 7, 1990
(26 F.R. 4619, A detalled statament of

¢
i
:
2

publization in the FEptRal Recmres, 1O
CFE Part 40 ia smendded to read as
follows:
OEvERLY, FRATIAICRE

@1 Purposs
2 Boops.
404  Ldoenss requicetosnts
404 DeAnitons.
405 Communications,
405 Intwrpretations

Bxxuornioss
4011 Eyamption for parsons Meguiring or

ouros materinl nnder

of e Coomam o,
Carrhen,

ATOMIC ENERGY COMMISSION

4041

4040

4044
ey

4000 Schedule A

AvrEcErrT: 15401 to #0.M lsued under
st 101, 88 Biet S4B, & 750, 2001, Inter-
prwt or apply sao. &3, 43, 8, 45, 1E), 159, BA
HE, 737, O, 4F TO.0, 1009, 3083, SR

E

pursannt
WMMIW.MMHIHM.
£ 402 Seape

Except aa provided in §F 40.11 to 40.14,
Inglusive, the reguintions in thiz part
sbply Go ali persons In the Unlted Statey.

§ H.3 Licemss reqpiuibniecnts.

Mo paraon sabject to the regquintions
in thie paxt shall reoelve Hile to, recairs,

PARYT 40

poasesa, U, Uaticlar, deliver, or Import
into or export frotn the ted Staton
aiiF sources materinl afier Lam
Iz plase of depoudt In na exoept 0y
authorized ko s, speific o Heonas
witted by the Commissjon| pursuRnt ta
the regulations in this
5404 Tedimivieus.
As vasd In this park:
& “A” tha Ajomde Energy
Act of 1054 (88 Stat. 910) . Imshuding any
themeto;
(b} “Commbwion™ meang the Atomic
Commleslon or s puly author.
ised representativea:
(o) “Govettment ageney’’ maony angy
axscutive depariment, comunission
COYPOTR

board, buresd, divison, "" b, oifics,
offveer, authority, tminlsre i, o
other establishment i the execubive

braneh of the Giovermonetit;
id) “Lipensa”, speapt whore other-

wise apecified, mesns » loemse imaed
pursnant to the ragulations in this part:

(4) ‘Person” mespns (1} any In-
mmm DaN TIeraniy m
sascclation, trast, emiats, publie or pri-
vats institution, group, |Covertonent
agency othet than the Commisnich, khy
““ﬂwwnﬁm e aan vl Bee ﬂ!'or

any palitical pntlty within|a State, anr

government o nation Of ANF H-
Ikl subdivbdon of any juch govern-
mant of netion, of other| sntity; and
(4> any legal gk Lo e,
amtwm |'.'r||-

() “Pharmaclet” means pn dividust
reglstered by o state or tearitory of the
Tnited States, the DI of Columbia



file:///frhere

gL al 430 ores el et e w Nl
-l tieptt of one perernt 00 n
more of 1§ wranbin,  SF RW0iib. ar
' ouy combination Jhoevea!  Source
mgter] does not melude special ue
ctear material

vil "Bpeclal puclear material® means
111 plytomiure, wraniym 233, wranium
enricned in the wsotope 233 or In the
=otope 239, and any other materiel
which the Commission, pursuant o the
provisions of secilon 91 af the Act, de-
termines o be gspecinl nuclenr material;
or 12) Eny material artifically enriched
by any of the foregoing;

(i} "Uoited Dtatez” when used In
a geographicsl sensg, lichides afl Ler-
ritories and of ths Thitad
States, the Canal Zone sbd Fusito Rico;

(k) “Opgefined shd unprocessed ore
meana ore in it patnral form prier to
Loy processing, such as grinding, roast-
Ing or beneficlating, or ¥aAning ;

{11 Other terme defloed 1n sectlcn 11
of the Act ahell have the gamie meaning
wvhen used in the regulstlons in this part.

§ 40.% Communicsiions.

All commuaicatlons concerning  the
regulatinns In this part should be ad-
dressed to the Atcmje Energy Commia-
sion, Washington 33, D.C, Abtention:
Direstor, Division of Licshwsing and
Regulation.

§ 40.6 Tmverproimlione.

In this part otfieer or s phoyes of
the MM thar a written

3011  Exempiion for personse seiube-

8 ing er irmnafereing sonrce material

nnder ronteset with and foe e ars
eovnt of 1he Commirsios.

The regulstions in thiz part do pot ap-
¥ to sory person to the extent that such
person recatves poxsaxston of =ourcs ma-
terial owned Ly the Atomic Energy Com-~
misalon, or transfers, delivers, oI sxporia
atares materis! owned by the Commis-

SUCTE IS 1TE OB, Pooebioe. iR
trapsbee el s e sporss It e o ex
dorts from the Dbyl Blabss wurce
material o Aoy Lhemieal mixtare doen -
pound, soluthon, sr alloy in which the
zourre meterigl v by welght Jesg then
ane-twentiteth of 7 pereent (.05 pereent?
of the mixture, cmmpound, xlutic o
alloy,

iy ANy persod La exempt from the
reguletions lo thie peri sod frod the fa-
dquirements for & Heenss sat forth In sec-
tionn 62 of the aet to the exbent that
suoh PETEOI rEcalTen, pOoRseasss, Wael,
transfars, of imporia nco the United
Stibtay unrefibed and unprocessed ore
conialping source material: provided,
that, except a9 autharised I a specific
Ilcense, much person shell nob refine or
process such ore. The sxampiion con-
tainad in thin paragraph shell act be
desmied to auUthorize the export of acurce
meterial

{¢) Any persan s exemnpd from the
regulation In thiy part and from the ve.
quirexents for a Heense set farth in ses-
tion £2 of the Act ty the axtent that such
pergon racelves, possonses, usss transeee,
or Imports into the Tolted Btaten:

vy wacuum tubes; aor i) welding roda;

i2) Bource meierinl containegd in the
foflowing producta; (1) Glazed cernmic
tahlewrave, provided that the gleee oos-
taltis Hnok more thao 23 perocnt soncce
meterisl; (i) gleerwmrs contalning not

cetpiie tlle or other glmam or ceramitc

used in constraedion.,
] Phntopmmnmm,nmﬂvmmd
$horfuum ;

lummlmmmtarmmmdm

auch produdt or part; and
(%) (i} Uranhon contyined i alrcraft
irgtalled in mbceaft

lieenee fmm the

I} Ths exemptions contained in this
sectlon shell ot be deemed to authoriss
the manufasmrs of any of the profucts
desaribad heysin,

§ 40,14 Specifir exemplions

The Colunissicn may, upon apalica-
tlon of any interested pereon or wpon 16a

in this part oa Ui -determinesa ate author-
fzed by law and wil! not endianger 1ifa or

o oo e I (ITV R g S Ca 1P AT
urthe ot e cibigawdae Ly ik e pudl -
L
CENDRAL LICENZES
£ b2 'Typrs of licempen,

Licenses for source malerial are of Lwo
(¥ped; geoerd] and specifie.  The zeneral
lizenaes provided in g part are effee-
tive without Lthe Bling (of applications
with tha Commisgion or|the issuanee of

pamed Dersola dpon applications fijed

pursiant to the requlations In this part

§ M2  Generallieense o receive Ltk w
wHirce paslepiul.

A peaneral lesnse 13 hereby wsaued

suthorizing the receipt of title 10 spurce

moberisl withoot regard to guantity.
Thix generzl lHeense dods not suthovize
ANY¥ PLYSON 0 ceceive, possess, deliver,
% lmm m or Hrmm

materinl,

§ #022 Smadl quantities of soures me-,
1erial.

tn} A general Hesnas fn hereby lesued
authorizing use and tranefer of hot more
than Arteen (19 pouds(of Lonree fnats-

rin! at aiy one Hodn by persors in the
loliowing categaries:

1} Pharmaoists using the source
weierial solely for the sompanding of
medicinaln;

+2) Physlelans veing the source mate-
rial for medieinsl purposes:;

druss:

{4} Coitnercind PHET] - ﬂrm.s,
and recearch, sducational and medicel
inntibigtlons for resesrch, development,
educationnl or commserdinl purposea;
And progided, That no sich person shall

eetige receive

emiree mebarisl 1n one colemdar
ﬁ;mm t that the gen-
Heaape cOuGAIn 0l this parmgraph
shell not be desmed tg authorise the
eapart of source materinl, except Ay By-
thorized In & specilio or gencral Hoense
Imted prrstaht to this part.
) Persotis who Decelve, pOABEAR, 115
or transfer sourcs materisl purmusnt to
the gederal Heense izsnad In paragiaph

Thet ihis exsmption shall not he deamad
to 6pDIF o sny such pegwi who is alse

In peosiesslan of sires materinl undsr
o spacifie Deense lameed pursuant to this
port.

§ 4023 Generul li Iy export.

(&) A gebetal loerue, designuied ARC-
mmriﬂhﬂﬂw mia hacal mthﬂ!iﬂﬂl
the expott &b any one tinle of opr to thive
(3) pounds of soume b fovm the
Uﬂlteﬂﬂ'hﬂhw foreign oovmitry or
umm:mm. luh rracts epoirting
source material p { o thla genarap
]Imuhlllﬂawlth. he Collector of




[LETEE L R " 11 i il '
Aditler to Tose b ol gy ufl
*he Slippers Bxpoit Toeclas «Hon -
g ench export. 2od mark such copy for
i, ansipitksl to the Thvision of Llcetwalng
pd BRegulation of. tha Tnited Sietes
Atomte Energy Commisilorn. Washing-
lon 258, DO,

1b) A general hieense, desigmgted ABC-

couniries or destineilons Lated in 5 4004,
LICENSE APMPLICATIONE
BI0AL  Applicstiooss Tor  specifie  Ni-
[
in} Applicatlons for spacifie hosnses
atnnld Iu'.- filed tn quadruplleate on Form

Cosonlrsdon
1T71T K Strest NW., Waahingion, D.C,
or the Colnmisdon's ofees af Germkn-
town, Maryiand.,

(b) ‘The Commisd may at any time
after the Aling of the orignal spples-
ton, and befpre the expiration of the

That roch refersnces are clear snd
sbeolfla,
§ 48.32 mentr for isenance of

speeifie leensen,

An application for a specific licenae
for purposss otber then export will be

the soucee msierianl for the purpose re-

M) Mmoot

Ui, '
. e TR B

Baw"th o o lamvl L
pLuperly, id
ie} The appileani's praposed equiip-
ment, fatalitles and procedurea ats ude-
mqiate {0 proGack Dealih ang mimmize
danger to Ifs of property: atd
id) The lssuance of the lcenes will
not be nimieal to the common defenss
and seturléy or to the health and safely
of the publie,
24033 R
rxport
(ay An applleation for a leesus ta ax-

remeds fur bssumsnce of

versn of the material (0 military nse:

or
2y The cumulsidve ty of ure-

nium. spacifically licarmad for export bo
the cobslgnes slnes July 1, 1857, does

oot exceed one thausand (l.ﬂﬂﬂ}
grams, excluding any :mmmtsexported
Fllrmﬂlthd’lhuraﬂh]:nmlphﬂ]
this paragraph ar § ¢0.3%; and
{3 The export wilk not be inlmical
to the Intecestx of the United Biates,

J 4041 Termna and cowditiona «of li-
- _ 1

(z) Esch llcensse lsmpad pursusnt ko

the regulatlons in thixy part shail be

under the licenss ghalt be asplgned o
otharwrise Holatlon of
he of the Are

canse, & lcensa ixsued pursmant to (he
mlmomtu this part shall carry with

t the right to recelve, possss, use and
lmnurt source material and to deliver
or transfer such matesial to other -
censees within the United Biates anthor-
Lzadt to racalve such material.

fd) Emsch license lsued pursusnt to
tha regulations in thin part ahell ba
deemed to tontaln the provisioms set
forth in seciions 163a o 1634, of fhe
Apk, whether or not sald provisione ars
expressly st forth Im the lcense.

(21 The Commisslon may neofporate
In any lHoense 2t the time of Lemamnes,
ot thereaftsr by appropriats ruls, regu-
Iatlon of opder, suely additlonal fequive-
rients el conditionn wliih respect o

e gt s Bl [PLas™¥e .0, M

e, cCnperk ol oxport of spLpee
daterinl w db desms
IEGAEEATY N1 order o

Appropriabe o

§40.4% Renewal of licenses.

(a) Applicetionz for | rerewnl of a
spacifie Lcanss shall ba |[fllad in aecord.
ance with | 40.31.

M} In any case I which a loensae,
not leas than thirty (300 dmpﬂorh
expiration of his extsing

filed an apytvation in 2 nnrfnrmrur
renewnl or for & Dew licenee, sach exint-
ing Hecense shall not sepips until the

application for remessall or for & new
lizense has bean fnelly| determined by
the Commineden,

§ 3044 Arvendment off lieenses wi e
of Licenaes.

aoat
AppHoations for ampodment of a
llemuahﬂlbuﬂlﬂdln FEH L) with
§ £0.31 and chall specif; tharmmm

which the licensee deslrts his licenss to
hﬂ w arl the gmoumds fﬂl' S'I.I.l:h
amendment.

§ 3043 Commimion seflon on appliew-

rioms W) remew or anoend

the Cotnmilssbon will apply the applicable
coteria sot forth in 35 40.32 and 40.3%.

§ 4046 TInallsnability of lcenses.

No Ucenas Iwued or gnantad pursuant
to the regulations 1m this part shadl be
transforred, aeelgned or |0 any manter
digposed of, elther volunmiarlly or imyvpl-
untarily, divectly or Indirseily, threugh

transfer of control of any Ucense to any
parson, uypless the Compmisg Ehril,
after zacurlng Fall Informatlon, find that
munmhrislnnwlﬂ:ltha
provisioms of thiz Act, and shall give lig
copsent 1o writing.

& 4047  License requivefnent for permonn
posscasing somrce maperial oxx fle &F.
Fective :l.m: of this soendment,

‘) Any person who so the affective
duie of this amerdMent pasacsses SCITe
matsrind recaived p st 10 a apeecifie

D ML




1%efige whleh aye not insonaiztent wit
ar othexrwise provided for in the regula-
tiona in thia pert 2nd shall srplire 80 days
framn the efective date of this amend-
ment or on the expiretlon date conieired
s tha previous Ueense, whichersr in
Ixter,

h) Any persin who on the sffectlve

Eith
An eremption or ganerai liognss puroanat
to R4011 through 4014 or A 6030
toroggh 403, respeotively, the 1aecus
manted puwnmnt o this pamgraph
Al expite ninesty (9 daye from the
affective date of this stoecsdoent,
TRANATER OF S0 GE MATENIAL
34051 ‘Tropafer of somres materisd,

()} No Hoengee shall transfer source
material axcept ui authorived pursimnt
to this section.

by Avy Neenscs may transfer scutes
matarial:

(11 To the Commissdon;

(3 To n mpeeifls o goneral Heenses
whose license suthorizes hiin to reeeire
onch material:

(3) To auy bersom exemipt from the
regulationg in thia part o0 the etent

3 4061 Hevords.

240565 Tesn

Each bcsnses shall perform, or permdt
the Commission (o parformn, such teats
us the Commigaden desiie sppropriats or
necessary for the. pdministration of the
repulations i this part, including tovts
ut-

i) Bourcs maberial;

ity Facllitles sherein source materiol
la willfeed o stoced ;

i¢) Radictlon detection and monitor-
g inatraments: and

) Odher equipiment and devioes wsed
I connection with ihe atilisatlon o
stocage of aonros material.

MOprPICcATION AN REVOOATHNN
or

§40.71 Modificaden, revocsden  nd
terminaton of Tiremets.

(n} The terms and sanditions of sanh

g
il
éﬁi
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Ceachoalovakis

Bamt Germoeny (Soviet Tone of Oermeny and
the Boviat Sector of Berlin.

Extanie,

Hongmry.

Latvia,

Lithuania.

Polmnd (Inefuding Danxig)
Duter wh.“ )

Ramnanis,
Unlon of Soviat Sominied Bapailbl b,

T | at Germantown, M., this $th

day of January 1081,
Tor the Atenle Enctgy
‘Wobororn B.

[P5% Doc SL-a88 Peisd,
§:48 wan.)




(Reprinted from 26 Pederal Reglster, 7824, August 23, 1961)

Title 10—ATOMIC ENERGY

Chopter l=—=Alomic Energy
Commibsslon

PART 30-=LICENSING OF
BYPFRODULT MATERLAL

PART 40—LICENSING OF SOURLE
MATERIAL

Exporis »f Byproduct Matwriol;
Ganefal Licensas e Export

These amendtmaents to 10 OFR Parts
90 arvl 4 are desdgied fo bring the
Commisslon'

Cuba of
in medicinals or pharmaceutical prep-

with Cuba whith éntered into faree
October 10, 1087 (AUATINTS;: coples of
this Agrecinent may he obinined from

the Department of Statel.
Inmsmuch sa these amendments in.

ATOMIC ENERGY COMMISSION

§30.33 [Amseridraent]
1. Parsgraphs (b and 4¢) of 53039
ate deletad nand tha f. oW pAA-

Fraphs <), (o} and {d} are added:

any foredgn sountry exoepd OT Boum-
B A dertinations
§37TL3 of the i in

Bybgroup A country
natlon In § 8713 of the v
mmwmmw States
Departtnent of Commares (18 COFR
ITL3Y, or 1) tha export of byproduet
mﬂﬂmhufﬂ:tmltumlemmher
from I ta £3, Inclusive, or (3 the export
&0 Cabev of byproduet msbsrisl other then
the byproduct materisl which may be
exported under the gebera] loenss sa-
tablished in paragreph () of this
sectian: Providad, Thaet e Conmission

Beeian 1o
e Oret sentenca
(ht to Includa
ﬁﬂﬂr"hm

gporthmdadin
{

0 wﬁm” a) And

mﬂmﬁgmmum exoent

As so ametuled § 4023 years ay follows:

4023 Cepeval Boenste to expant.

fa) A panernl Heange, dariphated AEC-
+ L= herehy 1xmusd anthoricing

Dated st Germantown,
14th day of Avngust 1081,

For the Atcumiie
Hawpryp I,

{FR. Doo. 01-2040; FMilod,
040 a1u.)

0 alnedy







ATOMIC ERERGY COMNMISSION

PARTS 30 AND 40

{Reprinted from 26 Federal Register, 7824, August 23, 1961)

Titlo 10-—ATOMIG ENEREY

Chaptor b=—Atomic Ensrgy
Commission

PART J0—LICENSING OF
BYPRODUCT MATERIAL

FART 40—LICENSING OF SQURCE
MATERLAL

Exparts of Byprodudt Material;
Ganerol Licanses fo Export

These amendmends ¢ 10 QPR Faris
30 and 40 are designed 1o Dring the

spacilic Licarme for export to Cuba of sany

10, 1967 ATETINTS; coples of
this Agresmant nray be obtained from
the Department of Statel.
[eamuah ax these in-
rolve the forelgn affairx funciiony of the
Htmbas, the Commission has found
that yaneral natiss of propased yale mok-
ing and public procedurs therson are
mmpractienble, unDeceasaty, and evh-
traky to the public interest; and that
good cause exlziz why these pmendmanis
siwrild ba mads sffective opon puhlica-
tion in tha Framal Rzosrex without the
customary 30-day perlod of twties,
Accordingly,

E

3033 [Asseridreny]

1. Paragraphs (b} and (a) of IR [ J - |
aie deletad and the £ new pars-
staphs (b)), (o) and (1) are added:

A -
nollon In §571.3 of the Cotsprehsteis
mmm«mummmm
Department of Commetce (18 CFR
XL, or (2 the emport of byproduct

the drst
of puraeraphs (a) and (b)Y ta includs
‘Caba o immediately after “bo any
forelgn country or destination exeept”,
A5 20 amended § 40.23 readn aa follows:
4023 General Hoatioos te expart.

fi) A penernl Heense, deslymated AEC-
GRO-SMA, Is hereby lamed suthorising

5

Unliad Siates o any foreln country
destination except Cube o oouitries or

Dated ot Cemantown, tis
14t doy of August LHLW
For the Atomic Pnsrgy Commnisalon
Hanain D. AXAMofh,
Acting Secrelary.

[FR. Doc. 41-8040 Fiod, Auy. 28, 1a1;
B4 wm-|

a0 widaay




Tithe 10—ATOMIC ENERGY

Chopter I—Alomic Ensrgy
Conwnlsslon

PARYT 40—LICENSING OF SOURLE
MATERIAL

Unimpertant Qoonliliss of Soorce
Moterial

On Janmuary 14, 1941, the Atonto Ene
aney Comandosion sawsed to ho puhliahed
i the Froexit Eomrrex an ovor-all xe-
rivon of ita regulstions 10 CFR Purt 40,
' of Bouroe Matevial®, Thess
revisad became sffective Pob-
rnry 1S, 1941, The rapuistions In 1%
CFR 0 therstofore In effect condainad

tespoot to rare earth meinls and com-
pounds, mixtores snd prmducts contain-
irg oot more than 0.25% by wepht
araniym, of any camblnation of
exsmption was not inclardsd

S
g?ggﬁg
il
I
g FE
Lt

FPART 40

(Published in 26 Federnl Register on Tussday, #pril 11, 1961)

mon defense and secutity and bl sach
activitios ¢on ha canddoetad wbihowk sy
unreasciiahds haxapd to life or property,

The Commission has ol found that
dnca the following atamsimend would
reliove from rather than kuposs restrit-
Hona under regnlublons anrenily In

offect and wil not adverssly aflect the

1s arnercdted to read

auariitisa

taloed in (1 incandescent gos manthes:
1) wasiwn fuben, Citl) walding reda; o
(v) rare esrth oetals and
mivtoras amd producis coniaining rog
mora than 0.23% by welghi tuwriom,
uraniom o any combinetion of these,

Dated af Germantown, Md., thie Bth
day nf Aprfl 10£1.

For tha Atomis Enency Coenmisinn,
Woaornss B, Mol ons.,
Secereiary.
[FB. Doc. $1-3105: Foed, Apr. 18, 184
 H" T W)




ATOMIC EMERGY COMMISSLON

(AEC Keprint Containing Amendments Issued Through February 25, 1380)

Beo

.1

T Soope.

T0R  Licenss

Tod Defnltione

TS Cemmunieationg,
™A T iarprounbiciod.
EXEuwTEy

.11 Pers0ns Taing spadlil DUAMAT Bk berlak
mviar conbmet with Sod for the o=
osouink of the Commdmlon.

T0.13 Dwphriaonk of Del:
.
Tl Hpecitc mampsionn
LERHIE AFFLICLTRTE

Filitag,
7043 Comtetits of applieatons.
T4l Requiremants for the sporoval of

s pRia i,
T0.34 Addltioosl requirsmants,
o

T031 Istdifnod of Hommees.
Té43 Oonditions of Hosnmm,
TI3% Banewsl of Tovrcus,

041 Aw“ﬂ pennl S diu
43 Transfer of ppacin] nocisar matering,

W Wiolstome

AvriaeteT: T ke MM Lisded
40 161, A% BEst. BEE: 42 TR O .
m% o Apply wecs, A1, &1, 183, 180, 2
, BAU, DEA, BB4. 4317, & 0. 5071, 0T,

AE33, Pop the Durpoesy of . 253, |
WE; A2 0. A, C. LT, HTOE [n) (0)
70,41 {a) lmsued nnder zec. 141k, 98
41 BB ¢ %01 (1) anA §1 7081 ta
olualeg, Lmrped uvd er woo. 151D, 85 Slat.
. 8. 0. 201 n;‘h].

Booscx: §)T01 60 T,T1 appear ok Gl P,
T4, b, 3, 1868, ex0ept M olharwing

CENEFAL PFROVIIIONS
171 Furpost {a) The regulstions
in this part aciablish prossdires

Ezeanefi

EF‘E

3

TITLE YO0—ATOMIC ENERGY

Chaptar —itemls Tmargy Commisshon

PARY 70—5PECIAL NUCLEAR MATERIAL

critarip for the emones of Heansen to

such Hoerems aned dlsiribute special nd-
olear maiarini

th) Tha reglatinns comtalned 1 this
orer laaved parsuang to the Atomio
Enerey Act of 195¢ (68 Btat 019},
te T4

i

i 14 Definttiors, An wad in thin
(Aot HeaTe

maans the comunnn dafense and saouritr
of the Tnlted Batoas:

4 “Gevemmeant agensy™ meins sy
executive department,
pendens;  astablichoent,

any palitloal sibdivision of, or any po-
lities] sotity within a Ecate, sy forelgn

-1l =

FART 70

grvetnment or nation or aoy pollileal
suhdivislon of any soch goreroament oF
naiion, or pthey sntity; and {3) any lngnd

ve, mgent or
of ihe foregolng ;
i1} “Prodpea™, whan nsa n
to spestial rioclesy material, nn (1} to
Foal K41k A w
apetial tioclear malerial; (2] to spparats
FHancw In which moch me may ba

theorien of a sckeniifs or hnjeal ne-

tnre Into prardeal lor for ex-

periienial and demonsiratipn purposes,
maborial: sand pro g

K} “Reririoted Doie” o 1 ol dein

concerning (1) design, wajuiactuts or
utiimilon of atomil: weapons: (3t the
preductlon of rpecis]l poclesr material;
or (30 the we of speeial nuclpar matarial
in the preducion of atargy, bot shall ot

inchide data deciaarified o resmoved T
the Restricted Data eatagory| pursuwant to
saction 143 of the not;

([} "Bonrex mpbterial" mesnx scurcs
meaterin] as definsd In seckion 11 8, of $he
gct and In tha regolations sogtained In
Part 40 of thin chaptey;

(m} “"Special nuclesr matarinl* meany

(13} plutoniom, uranivum 2%, Urahhomn
enticked in the Wotops 358 o lo the Do-
topa 235. and any other miterial which
the Coammisdon, pursaant & the prowi-
elons of secticn 51 of the act determines
be ba mpeeial noclsar material but doea
pot Inelods squrce material] or (2 aoy

materiyl astificially anriched by soy of
the foreguing buk doss nok lokluds souroe
madarial ;

m) Tnited Stebes”, whan vyesd In A
grosTaphicnl semae, jochides of] terri-
torien sxd poszesslons of fthe TInited
Btates, the Canal Tobs and Puerta Rico.

§ME. Communiocalicis, SONIL-

nicatlons coneerning the regulatlons in
this part aheuld be addreseed 1o the
Aboptde Energy Comoisslen, Weahingion
. 0 O Attention: Division of Licsanaing

reports Ay e dellversd in person st th
Commizgdion's offess at 17T H Btrecl
NW., Waahington, D. T, or iy dices at
Qermaniown, Md '

| Arnanded]

Crauex: | M4 ampeaded by |mbekivasng
*Divislon of Liensing and Bagulwtim® Iox




“Divlaion of (Hviliap A * and add-
Ing last santenos pi 3% B B 113, Prh. 11,
1984,

§ 0¥ Trisrpreiations, EXesp ax zps-
cifically authorlzad by the Commission
In writhg, to loterpretatiom of the
meaning of the regulationx in this pert
b any officer or smplovee of the Com-

or stora xpsaial poaleay meterial In the
of carriegs lor euother

or starage innident theratn.
§ 70,13 Department of Defense. The

mxlear
Cirdniee with the diysction of the B
1dent purruant by sestion §#1 of the ect.

{1 T0.14 Spacife cramplions. The
may, dpon applicathon of
any Loderesked persan, grant such Gxm-
tons trom the requirements of the reg-
ulntlorw in this part sa B determdbes
mnulhmiud'brhwmdﬂmtm-
danger Life o proparky or LoD
defenss wnd meority and aee ptherwise
In the publie interast.

LICEMFE AMFLICLTTO N

} 7001 Fifing. (8} Applications for
Ucenmss ztwonld be fled Lo Tiplicate with

(21 Applieatioon and demmoenta sihs
mitted i the Cormmizsdon In sonnection
with apolceitona may be made avals
able for publie ineoection in aceordanes
with the provislons of the yegulstlons
comiaioed o Part 2 of this clupbar.

(2} In hiz apnlceation, the applicant
Way corporzte by referende Informe-
o contained I prevlous epplications,
stateroente or reports filed with the Com-
mizalan : Propdded, Thet sizh referimces
are alear and apscifio.

L irded]

Caawee: §TO2N (&) atiended By delsting
1901 Cimatitution Avenuoe, N, mobetibut-
ing *Divmion of Licencipe and Begulstion”
“Duviglon of Givillvg A * mord

ndding lawi matonrs st I8 F. B 1150, Pyl
i1, 1958

§ T2 Contehlx of cpybootions.  (a)
Ench applicatlan shall semtain the fof-

)

E
g
]

i

(2) The aativity Do which the speclal
nnclear matarial ia tequestad, or o which
spacial ouclear mataripl wili be prodhisad,
the placw at which the schvity 10 to be

rring out the activiky:
(3} The period of tlowe for which the
Iicenee fa teguestsd;
{4) The taine, amount, and speclSoa.
(inchuding the chemical and

TgaIting and monitoriog nstrments
deviess fur the disposst of radipactive
eflvent mod wastee, etorage Impildie
ehe}.

{8} Propoeed procedurse to jroteot
health end mnimize dunger Go lits or

property, Inehmding procodares to avold
aooidental ccoditions of critlealibty and
Frocshires for personnel moaltoriog and
waste dlapoaal

Wom: Whets the quantlty of ] pos

or the npfurs of the H potiv-
In pualy aa to requine Murgtinn of
the filkkwiong fectors, the o fen will
rquuat the applloant to sabnalt atlon
with renpect 0 bis Ahendcds) gqualiflesdns
(1) & sngage 1o the proposad motivities
BOMECATIGE With the regulstlons 11 this chape
tor, (1) to ammeve Pponeibitity for @ pays
wrt of Comdibesrion tharges for an-
or kaws of apaGial nual osterin
and 4] 0 undeptais and sty cut foe pro-
posed Um Of MGetlal Duclesr mnteral fr &
mmmﬂfﬂml. Forparktion of
suoh factnes wilt e valved
In the consldsration of sppllestiony of mmall
quantitsy of wpeclal nrclesr m tor o
i réedarch and developpsot.

b} The Commisalon may wt any o
after th: Sing of the origitel dpplic
tion, ars] hefera the saplradon| of the
order ta ensble the Commisslon (4 deters
mirs whather the applizabion should he
granted or demied or whether af Hoenoe
ghoulkd he morfed or pevolisd. |ALl ap~
plentione and daternenta siall b

runder
F. B 16705, March 11, 1088,
(¢) Exch sppHeation st aiftemety
cliaurs aa to ail matters abd Hhlbvn
guired bo b cieiosed,

§ T0.33 Rapafremtents for the dpp
A Hosmem aps

dAsvicas relabed o LY paosd
12) Urdimation of spasial
sgrienltorad, health or sollary parpoees;
(4) Thillesdkon of sperinl nuctesr bt
i the 3w

dtrial of nEnUreerael Forpobe L]
(8% Tha protecton of health nhd thy DEo-
motion of ety during pesssrob o




aptropriate to carey oul the purposes of

the act;
T Aty ed]

Opawox: § T (a) wnended Lo zead am
sot forth above 39 F. R. 3806, Nov, LS, 1004,

th The applicant 18 qualited by res-
son of tralning and sxperience {0 tae fhe
materlal for the purposs in
socordance with tha rerulations Io this
chapter; and

ter The applleant's proposed equlp-
ment and fecilties are ndequate GO Did-
toet health and n:.lnlmlu danger to Hfs

or property;
)y The appum propossl proces
dures o protect hexlih end to mindicics

wwufaurpmaﬂymnduuh.

(#) Whera the quantity of materia]
reguestad, or tha natuyre of the proposed
activitles are soch sa W regqulrs coo-
sideration of thesa factors by tha Come
milsmion, thet the spplicant appsass to
be fnancially qualifed to sssume re-
muthmtarrormnummutmmmu
alon sharges for uss, conmmmptlon or
Tom of spenlal puclens matorinl s to
engage In the propossd actlvities in ec-
cordanoz with the regulatlong in this
prrt, If the allocatlon {pursyamt to
§ 70.31 (ki of B substebtial queatlty of
gpacinl boelear matarial iz regussted, tha
application should demototrate (st the
appilcant appears 1o be Nnancially able
10 undertake apd <Rty out tha pro=
posed vae of Epecial nuolear material for
B easgoaile period of time; acd

(f) Tha special nuelear meterikl ¢
ba Eade gevallabls ta the apbileant sib-

mated schadule, if any, In the applica-
ttom, In the svent that aprlicatinne for

the sconomic and militay stoqeth of
the Netton. In the event that applks-
tipn: for apeciel nuclsar matarial for o
in acthrities Nespeed by the Commibesion
PUIERALG 0 eeclion (040 of the ack
sxseed the amount of speciel nockeer
materlal available for such wuea, the Com-

17024 AddHonal requtrements. (w0
Tn nadition ta any other requirsmments of
these regiilations, epch Lesnsse who Ub-
dar any lecapnss ix authorized o posacos
i excesy of B0 gramy of <oftained
T-23%, 200 grama of plutopdien, o 30D
grams of U-233 shall in acoordance with
plans approved by the Commision:

{1} Melntein i each area o which
pecial nuelasr matsrinl subject to such
Ncense in handled, used, op storsd, &
moaltoring eystem, maluding gamme ar
oeutron-ganalilve rodintlon deviees,
which will eoeryise clenrly sudible alarin
simalx In the event 2 oobdition of -

cldentel crillwmiity oceurs which genes-
ates radlation levels of 300 rem per hour
one ot from the séitres of the conditim
Tha montioring devicex i the aysem
shell hava a prezet alarm polok of ook
Lean than 5 millirers par hewr (i order
to avold falss alerma) nor mora than 340
millirem per bottr. In A0 event May any
sxh devics b farther than 120 faat

| Addad |

1700 sppears i 38 7. R BMT,
Hor. 11, 1088

<) {llmwmwﬂlnm
mehids in Hearsww |pmed prrsuant ta

-1

scebipn 390 (1Y" of the achk provialong
estahlinhing the lvn.ulhlhtr bo thre Hoen-

of the activitles authorbed by tha
license  Sueh provisione o by =111 be
in tha form of a teaent Ehat the

materia] trarsfers (o ioe applicant and
gﬂmu niolear mabe retitns to

{2» Provisions allocsilog (speciad nu-
cleny material will not ba inclndad n o
Yoepsn wherp the rpecial yuclen? ma-
terial mvolved {5 to e cHarged (0 A
muentty alloeated to aboiBer Loenoss
with the Commismirm, xp noclear
msaterisl anaferrad (0 & Leansss 20 be
fabricatsd or procszzsd for another
Hcahses will be charged to {he qoaniliy
ellocated I the latter's Lioepwe,

(x} Any Hoense lsaued to & petson for
ume of ppacial macleway materta] in sctlel-
tea 1n which spectal nuclear maberind will
ba preminesd shed) (subject ko tha pro=
vlodcna of 7041 (b)) be| desmted to
suthories such person tn posicss, 1sa,
rouf trafiefar the speeiil todlker eetorkl
produssd in the courss of such anthorissd
aotiritden.

[d} No Uoense orill be igued (1)
en¥ parsni fok & uoe whish K nﬂm
the jurisdleticn of the Tmited Btatea; or
[F'1) hwmﬂm Commisaio
Ands thet the distribution| of speelal

nucienr materinl to such parson would
be inimicel (0 the common gafense sod
ssouarity.

}T0LE] Comdiiions of g {.3)
Ench Loense ihall axplre (except as pro-
ﬂmmﬂuaamn ak the e o Red

in the icanse and aball contain and b
mbimwthﬁiﬁllnww pOTATHONN 1

(1) Titla to all Il B mate-

oiherwizs transfearred in vig
provielone of the act;
) AL 1 lhlll

epitiad Auckekl Mt

hunlhdﬂhthnrinhtu! plo
mtrolrmmlbrmtion nlmdtn

all other provisions of the ap;
(3 Mo spatin] wucleor eriterial may
hemadlnlnrutﬂhtlunwprﬁum
:rrllr:-l-
provislonn of the ek

4] The lesrpme shell 1 l.uuihn
npﬁniﬂnnclmmlt.eﬂlltn al
atoomle weapon or any campamant of an

atomlc

wappOL;
mn mlmmﬂl]hﬂldlhl'ﬂlﬂmd
States and the Commimicn harmlass

-nun;mmmmmw chnptar
ormtaln Lor « nlog wlloGatlong
uwlunu:mrmuh]rwmhlm
oparation of [eollitles emaed DY the Chmis




trom any damegsa rondilng from the
use or possesslon of spectal DuClear M-
by the lloanses:

1A} The Neemoa ahrell be subject ta.
aod the lcensse shall observe, all ap-
pliable Tiles, regulations snd ofders of
ths Commisaicn.

E

mmmrdminutthnhmmdlm-
sion of speclad niclear material,
{8} Requira rueh reparta and the
lﬂlﬂ-ﬂlnilu:hrtm:dl.mdmwwﬁu
meh inrpactione, of setivites under
thuuum“mbemmﬂorup-
propriate (O affectunte the pUIDoses of
the act ipd regulabicis theredcwder

17033 Rewewal of Heereer. 100 Ap-

th} In suy cage in which & Hoemoor,
Dot less than thirty (30> deys priar ta
sxpiration of hiy sxisting license, hes

P T035 Commission aclion o ghpl-
cafione 1o rexew or amend. In ennadd-
aring an applisadeon By o Hesnsee %0

oramand licansa, the Com-
misaion will mmmm-lnm:m
ia § 7048,

.28 Inalienghbilily of [leenres,
o Ueceniza grencyd under the regulatdons
In this part and no right (O pOASSAR or
utlllze sheslal ovolear materiol grerted
by any lcence !msued yursuant to the
reznlations o this part shall ke trans-
Farred, oesigned of in ony manner dis-
poaed of, sither volooterlly of heslun-

E

I 03T [Arwcigimer of worrcniia,
KMalther the Governmant nar the Jom-

terlal (a) will ‘Bt Temilt o injwry o
dRUAES THED Waed foF pilrpOses approved
by the Commiwsion, (b Wil accomyplish
the remalta for which It i peqomsted aod
approved by L Commislon, or () Ik
sala Ior any other use,

} 70.38 Redustion and termination of
alfscotfona. (o) 'The Commisnon mayry,
in accotdaice with the roceduies Drgs=
vided in Part 2 of thiz chapter, reducs
the quentities of zpeclal nuclsar matotinl
dllceated to any licensss pursoeni 1o
§ TS1, upot: the grouod that the qran-
titles allocated exceed those reasccably
rguired, of estimated W De required,
for conduct of the wetlvities authorizsd
by the Hoezise,

(k) The sxpiratlop, revocatlon or
okher terttination of 2 Loense shal) toar-

] 7041 Anihorized use of epeciel nu-
clear material, (5} Euch lcehses ghell
confliie hin posssszion and use of gpecial
nuslear meterial o the ocaflons and
Furpizes guthoriesd in hix fewnas,

{b) The possession, nm and brantfer

" of ety spooial onalear matertal produced

¥ B Leanase, in comnection with or a e
Tequit of use of spedind muclear materiad
recelvead undey his Yepnsa, shali be sub-
Ject to the provisons of the loense and
tha requilationn in this part,

(¢} Mothitg cimtamed o the requle-
tons in thin part or io any loenss isayed
pursiant to the regulations in this part
phall anthories or be decmed Lo suthor-
Izt (1) the Qlstrivation of any =pscial
nuelesr meterial to Aoy person 1ar & e
which i nok imndar the jtridiction of the
Upit=d Btates or (F) the sxport from or
import b0 the Undie States of auy
speclal ouclear material.

P7043 Tranaper of rpeciai muclear
materigl. <a) Mg lleapsea shal] transfer
aspecial nuclear materig]l except B8 an-
thorlmed pirspant 1o this esetion.

(b} Any lUcenses may (ronefer spéaial
oupelear muaterials

(1} To the Cominlegich:

(30 To & Leenees whase llcanse an-
thotlzes him to receive such spesisl ou-
£lear matering:

{3 Az olherwiw authorized Ly the
Compalsicn o wilting,

7043 Elcempow's respomaibility for
specigl Reelesr malerigl. 1) ADy H-
sepisee whe recslves specdal ruclepr
materlal from the Commimalon shall ba
responsible and shell reimiairse the Com-
miestan for aoy loss, consumptlon or
contarmination of, ar damage to, such
dpecial puclear materal ocourring from
ths thme of delivery of snch matarial ta
the lleanses or to & carrier for delivery
o the Hetnses and witll such patsrial
han basn returned to the Commission by
daliverr at the laboratory, plant ar cffice
designated tor the returo of the matardsl
in hiz Heense or ether writien instruction
Irak: che Commisslon.

(1} The trander of speclal nuslay
material by kB lesnsee to another licensza
snall not rellsve the transteror of re-

slgted by the transfemnss ps
rexpanalbllity, the Commisaion aball g‘[“
itz comzent o writing. The Codirlesd
will pot unreasenably withiookd 1t m-
zapnt. Ruch arrecogemeris may he mads
with ihe Commnitdon b advessss for &
zaTlea of anticipated transfern.

NECTRES, NEFOLTS AMD DNAPECT)

7051 Reocords, Ench Loenske
Eeep recards Ahowing She Tecelp
torr 1nd tramifer of e
materisl.

§ .52 Reports of o

%aé i

o
&
5
:
E‘?é

criticality and aoy
normal aperating logs, nr nw:m nucl
material.

¥ 053 Mglarinl Status Rapo
Hoeswes shall submit o the {ooum
o Formt AEC-5TA reportz oogce

E

spainl nusleay matarial distrdb u.d, by
the Commiasion pursusot (0 septon B3
of the Act angd received, fransierred or

by the Ueennes or for which the
Hoenaes s financlsily repons neh

Tmﬂﬂﬂhluhemulof Bl d
and Juns 50 of exsh ysar and g
filad with the Commisslan with m
after Lhe arel of the peciod coy
during the sx months preosd

§a§:=

E ;

had losses of tnmup of m tegy
ETEmA of perti] nuclear mate ..mu:u
not recelve or transfer atiy speedal bo-
olear material, of financial respooerhility
muﬂur.mmumtume ool An an=
nual report af of December 3. Tha
Conmisson mary permit o leenaee fo
uuhmltﬂlt&riﬂﬁtuunnm othar

titnes when gond eause is showd
[ hurtiact |

ACurcE! § V053 Bppears at 5 PR 1007, Peb.
28, 1900,

§ 70.54 Materiel Tranafer (Reporia.
Each Neenses wio transters end sach

Heoenses who recelves speelsi trudlsay ms-
tarial shall submlt to the Cotmimlsbion on
Form AR J8% in secordanes p tha
natractlons sed ot thepsln, reppria con-
oerning each Gemsfer of specin] nuclear
material whish hag besn diatribated by

the Commissicn pursuani to section 3
of the Act. Sueh reparts thall ha trans-
mitted to the Cotnmizsion prompily albes
tha trancfsr takes place.

Boumee: § TO.EL appears at 35 PR, 10731,
Dwec. 18, 1050,

§TES Irepoolions. (n) Bach -
caboee shall aford to the Cotoimlakion At
1l ressonsble times epporfonity e In-

spect special Anglest materlal|and e
pramises and fweoilities wherelp special
nuclenr mpterial 2 vasd, poedueed, or
stored.

{b} Each Teensea ahall make svafl-
able to the Commisson for 1nspection
upon reasonable notlee, records Eepl Y
the Lmnsos perielning to bkl recedpt,




[Amashded ]

Oaaran: MO sod ToS4 died
1M Al MBS reapactivaly at FR.
1807, Fab. 30, 108, Aubsequenidy 5t T
and ToAS, redoslguaied §§ TO.08F and TOME 1=
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TITLE i - ATOMIC EMERGY
Chapter 1 - ATOMIC ENERGY COMMISSION

Farc 72 -- REegulation to Frotect Against Radiatlom ip the
Shipment of Irradiated Fuel Elements

ROTICE OF FROPOSED RULE MAFING

STATEMENT OF CONSIDERATIOHS

The following propesed regulation iz designed to assure that appropi

Hate pra~

cautione are taken 1z connection with shipments of irradiated fuel elemegts to

protect againet accidental eriticality, radiation exposure of individuals

raleaee of figeion producte. Bequiremente to protect agalnet hazarde in

and

the phip-

ment of unirradisated spaclal nuclear material and other requirements relavant tao

the shipment of mpecial nuclear materiazl are prescribed in other parts ol

the

Commission's regulatione and {n regulatioms of other agencies having jurilzdiction

over meang of transportation,

gubject to licensing umder Part 70 of the Commlsslon's regulations (10 €

The increased numbex of both domestic and foreign reactors, and the
a oumber of licensed reactors will econ be due for refueling, have create
nead for criteria for irzrsdiated fuel element cask design and shipping pr
which will be seceptable from a radiologlesl and nuclear safety standpoin

propesed rxegulation has been written to provide cask manufacturers, react

Thie proposed regulation would govern persons

Pare 70}

fact that
d &

peedures
I Thke

pT

licensees and other persoms interested in the transportation of irradiated fuel

elements with criterie Lo peer this peed

In March, 1960, the Commission 1seuved for public comment a proposed

to establish geoeral criceris for the design of shipping coutalners, aund ¢

egcablish shipping requirements to protect agalnet accidental ericicality

vadlation exposure 1n the shipment of frradiated fuel alements
-1 -
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Many comments and




cuggesations have been recaived in respomssa o the notice of proposed rule miktng.
In addition, confarences were held with meambers of the industry concerned with the
shipment of {rradiated fual alements and with a Task Group of the American
Standarde Assoplation working on this problam. The comments received and ifnformation
devaloped in the confaraencas have been taken into consideration in prapavation of

the proposad regulation aset forth below. In formulating this proposed ragulation,

the ARC also had the asafatance of AEC prime contractors and the Interagenc
Comnittes on the Transportation of Radiocactive Materiales, which conalsta of
tepresontatives of the Intsratats Comoerce Commigslon, Bureaw of Explosives

Federal Aviation Agency, Coast Guard, Poat Gffice Dapartment and the ABC.

In accordance wich this proposed regulatlion, a license may be faaued upder
Part 30 and Part 70 to any person to carry out any of the three operations involved
in the trameportation of irradisted fusl elemsnts: loading of the fusl slementa
into the cask, tramspartation of the loadad cask, and unloading of the fuel
slemente from the cask. The license may authorize these operations in conmection
with irradiated fuel alements used by the licenses or as a service to another
licenses., Once approval of & cask design and procedures has baen obtained, a
licenses may make an unlimited oumber of shipments, using casks of the aam1 deaign,
subjeet to the provisions of the Commiasaion's regulations and to the conditdicns

and limfitationa-of his license.

The proposed regulation specifies the inforwmation which an applicaant t
gsubmit in an application fer a licenme. This includes the applicant's evaluation
of the adequacy of the cask to protect the public health and safety from hizards
relating to criticality, heat tranafer, radiation shielding, structural

integrity, and control of contamination.




vhe griieria in rke proposed reguistior desl wirh cfe destgs of e

IRERF

pi.cedures for packaging and shaipping of the irradiated fuel slements e werbinds

of mounting casks on vehiclies or vessels and operation of LhesBe vehicles |or vessele

are not covered in this regulation

Pursuang to the exemption in Part 70, Seetion 70 12 (10 CFR Part 70},

carriers and warchousemen are exempt from special nucleasr material licensing

requirementa, snd hence from the requiremenis of 10 CFR Fart 72, to the exp

they transport or store irradiated fuel elements in the regular course of

for another or storage ineciden: therero

ent that

réarriage

Whether a special nucleer waterfal

licensee rracsporta irradiated fuel elements ic his own vehicle cr delivers them

to a carrier for shipmenc, he must meet the packaging requirements cut1inrd1

The criteria specified in the proposed regulation involve complez reckaloal

conslderaclons in such aveas as cricicality, heat transfer and struztural
integrity. Iu some areas, particularly strucctural integrity, adequate teg
Information 18 not available to provide completely satisfactory answers tq
of the problems encountered. For example, reliable methods of predicting
extent of plastic deformation of eome of the metals used In fabricacing o4
well as the forcea develcped a8 a function of angile of fmpsct, are not at

avaiiahle.

hnizal
many
the
skE, A&

present

The proposed regulation is based on cthe assumption that there is reas
aasurance chat a cask designed and constructed in aceordance with the spec
catlons in the regulation will withstand extreme conditiona of rransportat

witich any shipment ig likely to bz exposed The extreme condirions assume

nable
Efir

ion fo

i are;




1. & 15 foot free fall on & large flat unyielding surface wich
the cask so oriented that it landa on any side. 4 force of 60
times the weight of the loaded cask applied for not lees than

16 milliseconds 15 coneidered equivalent to that condition.

2, 4 puncture type of accident in which a force of 30 timea
the weight of the cask applied for not less than 16 milliseconds

on & 6 inch diameter area of any sida of the cask is followed

by & fire.
3. Expoaure to a atandard l-hour fire.
4, SBubmeralon in water,

The ¢raeh shield (i1f one i used) must retsaln and protect the cask under a
givgle lmpact of the magnitede appumed in Item (1) above, Bubsequant inpa:tL,
such a8 from rolling down sn embankment, are assumed to be of lesser magnituda.

In either ceas, provisien ahould b made to pravent the poselbllity of diaplacement

cf the 1id,

Bome of the principal differencee between the proposed regulation set forth
below and the original proposed regvlation publiehed in March, 1963, are lu:*lﬂti:lﬂ
in the following paragraphe:

Section 72.3 - Licens¢ BRequirements. The proposed revisiom of Part 72
appliee only to shipments of fuel elements containiog 2000 curies or mrako!
total radiocactivity. The original proposed regulation would bave been applicakle

to the shipment of any irradiaced fuel element,




Sevian 7Y detimitdens. Ded pisaone alresdv provided In Parc M| ond
Pa.t 70 have not been restated, but are Incorporated by reference. Ihe definicions
of "carrier” and "cask™ have been revised, and definlticons of “eriricalit ¥y,

Ndecay heat", "“neurron poison™, and "primary coolant®, added.

Section 72,21 - Contents of Applications, In support of an applicatigm, the

applicant must submit his evalusitlon of the ability of the cask to provi safery
from accidental cricicality, heat cransfer, loss of radioactive marerial
rediarion shielding and structural integrity under conditiona lilkely to b

encountered in Cransport.

Sectlon 72.31 - Radiation Protection. Thig sectfon 18 new and mpecifiias

general performance criteria to be met in packaging irradiated fuel elemengs.

Section 72.32 - Structural Integrity. The criginal proposed regulatiop

apecified rthat a cask he able to withatsnd a 30 foor drop onto a solid objper and,
asduming that the cesk fell on a cover edge, that it contain the radinactije
material and thet the cask and cover remain intect. As a resullt of commants and
furtber diagussions with stress analymis experta, it hag been determined Ehst
suificient information is not available om plastic deformation of the varipus
materials used in cask comstructien and the variation of the lmpact fozces as &
function of angle of iwmpact under dynamic loading conditions to daeign a cask in
Buch A way ad to predict with confidance that it would meet the 30 foor drgp test.
It was also noted that the meaning of "2 solid cbject™ under such on iapacy was
uncartain. Thea structural integrity requiremsnts have bean rewrittem to epeciiy
forces, both etatie and dynamic, which a cask must ba abla to withstand, thin

certain limitations, & cask may now be demigned with the availsble technfeaql
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information on strass analyela to demonstrate theoretically that the epecified

conditions have beea met, The objective of the structural integrity requiréments

is to provide reasonable assurance that a cask will retain the fuel elements in
tha event of a aerious accident, The magnitude and duration of the fmpact a
of 60 times the weight of the capk and contents is based on a 15 feot fres fall
with a three {3) inch deformarion and an aspumption of uniform vield. The
deformation of the cask must be limited in such a mannsr that external radiacion
levels will oot exceed ! rem per hour. A liquid or gaseous coolant woold 1] all
probabilicy be loat in the asyent of a severe accident. Howevyer, the umnuntlnf
the shipment is limited go that in case of an aceldent causing loss of all [iiquid
or gaszeous coolant and failure of machanical cooling davicsas, thers would be only

a limited release of radicactive material.

Information based on actval drop tests of containers is highly desirshle in
formulating struccural intagrity requirements, and vthe AEC 1s procasding to
obtain such daca. The results of auch tesats may provide a basis for furthﬂr

revisaion of tha proposed tegﬁlatinn.

Oae of mechanical cooling devices, and shipment wnder pressure up Eo
50 pounds per square inch gauge, arse permittad under thim propossd regulation.
Thege techniques provide additional carrying capacity ad4 a result of improved

heat trandfer charactariatics.

Section 72.33 - Internal Structural Components, is new and epecifies

gtructural requirements for fuel element holders and neutron polpona whicshlara
purposely bullt into the caak. The object is to prevent mechanical damage to fuel

elgments and releass of radicactive material into thea cask coolent and to fssurﬂ

-6 -




that, +f esseicial to the control of criticality, the gewwetry of fuel clements
does not change and neutron polsons do rot loge efficiency because of dapsge or

change of pesitlon

Section 72.34 ~ Exterior and Attachmentse, 18 new and specifies puncture
raglstance of the external surface of the casgk. This surface provides protection
of the cask from penetrarion by flving cobjects or impalement of the cask jon a
protruding object auch ae a bridge girder or railroad rail. The strength of this
surface adde to the assurance that the cask will remain intact in the evemt of an
accident. Requirements have bean gddad with respect b0 exposure to 3 stmndard
l=hour fire fo asgure that rhe cask meintaine ite shielding efficiency, apd with
regpact to the etrength of hooke, handles, trunnione or other external
appurtenances which might be usad to handle 3 cask. It 18 &lso provided that a
lifting device on the 1id of the cask, which is intended only for lifting|the lid,
must be covered durfng transit {n oxder to prevent ite uee for lifting thelantira

cask.

It is required that in the case of pressurized shipments, a cask wusi be
agquipped with a preasure relief device in order to prevent the pregeure from
exceeding 75% of the depign pressure The cagk wvent ox the pressure reli*f device
muat be equipped with appropriate fllters te prevent the losse of particulste

radicactive material and, under cextain condicions, the loas of rediolodine.

The caak must ba provided with a flsah arrester or appropriate measures

taken to prevent an explosive mixture of gases from accumulating.

Section 72,35 - ghielding. The external radiation lavels are the 5315 aa

those originally published in the proposed rule. Raguirements have been added
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that tha shielding be aupported in the cask so chat it caemnot change poaitign during
normel transport and, in ceae of accident, will wot cause an excessively high
external radiation level. External pipes and actachmente which might contzin radio-

activity during shipment must be shielded.

A new Section 72.36 - Materisle and Mothods of Cask Construction, specifies

pat formance requirsments for materials and teachniquas used in construetion pf the

cask.

In Beection 72.37 = Standards for Control of Criticality, an lltil‘nlti.VvL
e¢riteridn has been added vhich prowides that the effactive neutron multiplieation

constant (kﬂff} shall not excesd 0.9 under specifiad conditions.

Hautyon interactisn between casks or shipments of special ouclsar matapial

must be taken into consideration f{n the design of the cask and in establishing the

limits for the contentk, The sbhipper will know the contenta of other caaks| ox

the kind and amount of macerial at the point of origin of the shipment or which he
will place on the same vehicls with any particular cask and, he can therefops
avaluste possible interaction with that material. However, there may be other
shipments at points of trans-shipment or on the same wvahicle and shipments othar
vehiclea, the contents of which he ¢annot be expected to know. PFor other chipments
at ivtermediste pointe or on the same vehicle, the applicant must consider
poonible effecta of interaction with his shipment and in some cases take positive
agtiom ke control the intersction between shipments of to insure thak other
shipments aré maintained at a safe diastance, Because of the factoxs of safety
inherent in the appumptions on which the eafety of a shipment of lrradiated fuel
elements 1e baged in this regulation, the contribution dve to neutron interaction
between a shipwent made under this regulation on one wehicle and any shipment of




Jecial nuctear materfal on a separace vehicle is considered to be Insignificant

and need not be further evaluated by che applicant.

Secrion ¥2.38 - Hear Removal, har been complately rewvised. The original
propased regulation reguired that rhe fuel elaments should not reach a temperature
greater than 180°F below the melting point in the event of loss of coolamt. This
original requirement did not adequately protrect against the loss of fissipn
products resulting from rupture of some typee of fuel elements et temperstures
below the melting points of the elementa, nor did it provide eppropriste priterisz
for ceramic-type fuel elemants. The pragsent proposaed regulation meets thpaa
deficiencies.

The present requirements apecify maxiwus temperatures which any fusl| element
may reach during normal and emexgency shipping cooditions in terms of the
failure temperaturea of the rype of fuel element. The failure temperatutd may
be determined by actual opsrating experlence in a reactor or may be calculated

from reliable experimental data, The intant of tha requirements is to provide

reasonable assurance that during normal transport, figseion products are ngt
releagad from the fual elepants Into the cask in ewcessive quantities and (that
under emergency condiciong which may cause loss of gaseous or liguid coolany and
fajlure of pechanical cooling devices, the relaase of [lasion products as|a
reault of elevated temperatures will be limited to apecified quantitiea, |(In

no case may the fuel elements reach a temperature as high as the melting point

of the fuel or cladding.

Te determine the maximum temperature cf any fuel element in the fuel =lement
holder, the temperature gradient across the fuel plement holder muse be

established by calcllation or expariment for both normal and emergency shipping
-9 -




conditione, Wherever poseible, a mockup of this arrangemant should be used|to

Justify the aseumprions mada in any desiga,

When the amount of decay heat gensrated In the fuel elaments and the tfanafer
of heat to the surface of the fuel element holder has bean establiehed, the
rransfer of heat to the inner cask wall and aubsequent tranefar and dianipn¢ion
of that heat by the cask must be eatablished, To verify the asawmptions mads in
the deiign-nf the cask Iin regard to bonding of various componente and the h?lt
dissipating properties of the external surface of the cask, operating |

characteristics of the caask as they relate to the origioal design must ba established

prior to initial use of the cask, Wherever poasible, it i{s preferable co verify

the effectiveness of che over-all cask design with fuel slemant loading in place.
Thder Sectlon V2.44, the calculated heat transfer characteristices of sach crsk

must be verified by experiment or by a thorough check of the fnitial loadi
the cask, both aa to internal and external temperaturea, After the temper
gradients across the cask are eatabliahed, the fnternal temperature can ua
be determined indirectly, vnder normal circumstances, by ssasuring the t
of the outer wall, In addition, where it fa possible doring the iunilcial
of the cask to carry out such an &xperiment without serious risk, it 18 de
to afmulate emergency conditions by draining the primsry coolant, if it 15 ja
liquid, and determining both internal and external temperatures of the casd. The
temparature of any surface of the cask which may be in contact with any paft of a
vohicle {n land transport must not exceed 35¢'F., This temperature, wvhich ia well
below the self-ignition point for wood ahavinge, will preveat charriag of wood

structuras of vehicles.
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The originzl proposed reguiacion required that casks operate at atimg

spheric

pressure. The present proposed regularion sllows pressurization of caskJ to &

maximum of 50 pounds per square lnch gauge or 50% of the design pressure,

whichever iz lower. Each ce2ak must be designed for 20 pounds per square
pregsure snd tested for leakelghtnese at no lese than 5 pounds per squsre
favga preasure. As a result of this lesktightnese gases released from ca
should be released enly thfnugh the filrer requived in the vent or pressu
davice. Shipping the cask under pressure with & pressure relief device
prevent loge of the coolant ghould the cask be cvexturned end will elzo
the petention of fisgion gaser which may be teleaged into the cask during
The advantages of pressurized casks include the ability to incraase subst
the number of fuel elements which may be shipped in one cazk because of ¢
increased heat transfer efficilency of the cask at a alight preasure and s
elevated temperatures, The dissdvantage of a pressurized cask is that, iT
event: of losa of pressure, some of the coolant may be lost from the cask K
&jection and by evaporetion if the caak reachea a temperature greatex thax
boiling point of the ccolant. However, experience indicetes that prensurJ
can b= fabricated with a high degree of relizbility. TUnder the criteria a
in the propesed regulation, evan 1f the cask losesa all of ita ccolant the
trangfer characcerlstice must be such that thexe will not be & substantial

release of fisslon products.

Qther new Sections, 72.41 through 72.46, deal with the canning of rup
fuel elements and especlfy tescts to be carried out on each new cask, prior

ahipwent, and in case of accldent.
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The labelfng requirement in the original proposed regulation has beer §liminatad

in view of the extaring requirements for marking and labdeling of the Interatate

Comarce Commission.

Notice 18 hereby given that adopticon of the following rule i{g contemplated.
All interested persons who desire to submit written comments and suggestiong for
consideration in sconneetion with the proposed rules should send them in ctriplicata
to the Secretary, U. 5. Atonic Evergy Commission, Washiogtom 2%, D. . within
90 dayes after publication of this notice in the Fedaral Begistar, Pending

adoption of ethe proposed ragulation av an sffective regulacion the Commisaion

will apply the eriteria in the proposed rule inm its review of applications For

licanss to traveport sclid irradiarsed fuel &lesents.
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AUTHORITY

Bections 72.1 = 72.71 issued under Sections 53 and 161; 68 Stat.
930 and 948, as amended; 42 V. 5. C. 2073 end 2201.

GEMERAL FROVISIONS

72.1 Purpose. Part 72 astablishes procadures and criteria for
cbeaining Atomic Energy Cosmission approval of cask duignT axrd
procedures for tha shipping of irradiated solid nueclear
reactor fuels and cortain roquirsments for auch shipments.
The critaria inclode safaguards sgelnet accidental ccaditicns
of criticality, owverhaating of the cask, osltdown of fugl

slesants, relanse of fission products or specisl nuclsar |
material, and excessive exposura of individuals to Mhtt+.
Baquiraments to protect agsinst hesards in the shipment of |
mireadisted apscial noclear saterislse srs prescribad by other
pacts of cthis chaptar. Special avcloar material shipmentas
also subject to the regulatiouns of othar agencies baving
jurisdiction aver meane of traneportatios. Ascopdingly,
tha raguirssants of this part ste in addition to and not
in substitetion for other raquirsmemts.

T2.2 Gcops. This part applias to all parscms licenssd pursuant
to Part 70 of this chaptar to recaive, possoss, usa or

transfor spacial noclear material in tha form of solid

irradiaced fuel elemwata, sShipmsat of nuclesr fuel in
aother tham solid form iz bevond the scope of this part.
Shipment by air is not suthorized by this pert.




72.3

Requirements for Shipment of Irradiated Fual Elaments. Mo

licenses shall receive, trangport or daliver to a carrier
for transportation any irradiated fusl olement cutside the
confines of hig plant or othar authorised location if the
total smount of radicsctivity in a single cask.is in axcass
of 2000 curiea, unless the cask and procsdures ussd have
bean approved by the Commission. Approval will be granted
by the issvance of g licenss oT 4o smendwent to & licenss
under Psrt 30 and Part 70 of this chapter.

Dafinitions. 4» used in this parc

(a) "Carrier” means & parson who iz exempted by Saction
70.12 from the regulstioms in Part 70 of this chapter;

(b) "Cask” means & container in which irvadiated fuel
slements are tracaported. A cask may conslst of an inner
container or recaptacle immadiataly surrounding one or mors
fuel elements and ap outer contaimer which may imcluds

shielding, arvaugemanta for cooling, sod suxiliary equipment.
i luner apd outer container may constitute a single structu
unic. JAn external struwcturs may snclose o be attachsd to

the cask for the purposs of sbsorbing mechanical shock,

controlling access, or providing spacs for cooling;
{c) "Conndssion' weans the Atomic Energy Commission or 'i" '
duly authorised representatives;

{d) "Criticality"” memms the state in which the effeccive
nautron multiplication constamt (kgge) of an array of

1




72.5

72.6

72.7

aspecial nuclear oaterial equals or excesds unity, so that
& nuclear chain raaction occurs;
(e¢) '"Decay Hoat" maans heat caused by radioactive decay;
{f) 'Neutrom PFoison' mesns & substance which effectively
shaorbe neutrons;
{g) "Primary Coolant" means a gas, liquid or sclid, or
combination of them, in comta¢t with one or more fual
slements ov the interior of & cask amd used to dissipate
heat.

Tarss defined in Part 30 and Part 70 have the asame
msanings when used inm this pare.
Commmications. 4ll communications concerning the
ragulationn in this pert, and epplications filed undar
tham, chould be addragssed to the itewic Energy
Commission, Wawhingtom 25, D. C., Attention: ll:’ut'lal'."l:\'u*l!-1I
bivision of Licenging sand Regulatiom.
Intngﬂutim. Excapt us specifically authorizad by
the Commiseion in writing, no interpretation of the
maaging of the regulaticnms in this part by any officar
or aployea of the Commiggion other tham a weitten
interpretaticn by the Geperal Counss]l will ba recognized
to ba binding vpon the Commission,
Specific Bxempticns. The Commiasion may, upon applicetion

of aoy interested persom, or upom its own initiative,
grant such examptionsy from the requirementy of the
- 17 -




72.8

2.9

72.21

regulations in this paret as it determines are authorised
by law and will not endmmger 1life or property or the
common defense and security samd are otherwise in the
public intarest.

Additional Baquirements. The Commission may, by ruls,
ragulation, or ovdar ismposs upon any licensse such
requicvesants, in addition to those sstablished in the
regulatioos in thiz part, as it deoms approprista or
necessary to procect haalth or to miniaize danger teo
lifs or proparty.

Casks How in Use. Jny cask which has baen approved by

the Commission for transportation of frradiated fual
slements prior to the effective date of cthis part may be
used for that purpose until the Commission shall have
acted upom an applicatiom for a licenss suthorizing its
use pursusnt ¢o this part; provided that {a) an applicacicn
ia submitced to the Commisaion within 90 days of the
sffactive date of this part, end (b) each shipmemt is
made In complisnce with 211 of the provisions of this
part excspt Sections 72,31 to 72.36 inclusive and in
subtantial compliance with the proviaions of Secticna
72.37 and 72,38,

Contents of ipplicacions, Jm application for & licsnse

or for anendmant of & license to raceive, posasss, usde or
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tranafsr specisl nuclear ruttri;l under the suthority

of Part 70 of this chapter, may request approval of one
or more proposed methods of tramsporting irradiated fusl
slsments. The application shall be organized and
presented in accordsnce with the regquirsments of rthis
section and ahall include:

{s) The applicant’'s evalustion of the adequacy of the
cask and procedures to protect the public heslth and safety
againetionizing radiscion and the ralesse of radicactiva

substances, ineluding:

(1) Structural integricy of tha cask, including
an malyeis of the design in accordance with the
applicabla provieions of Sectioms 72.32, 72.33

and 72.35;

{2} BResistance of the cask to fire, focluding

an analyals in accordance with the provisione of
Bsetion 72.31 and paragraph 72.34(b);

{3) Shielding againgt ionixing radiation, ineluding
an anslyeis in accordance with the provisioms of
Bectiom 72.35;

(%) Preventicon of the cccurrence of criticality,
taking into account the possibility of accidents
inecluding flood, fire and chenge of comfigurationm,
in accordance with tha provisiona of Sectiom 72.37;




(3) Ramoval of dacay hest, in accordance with tha

provisions of Section 72.38;

{(6) Adequacy of availeble equipmint end facilities
to handls ths cask at all plaanad loading, transfar

and unloading sites.

(b) Bupporting information as to the dasign snd
constroction of the cask, including:

(1) Information snd enginesring drawings dsscribing
tha cask, a depeription of the fusl slemsnts proposad
to ba trapsporited o it, with sxpavimantal information,
calculaticns and wefarsnces to published information;
(2) Testing program to confirm the structursl
integrity of the cask and its lesaktightoeas, aod
mt.ﬂlﬂttli
(3) Characteristica of fusl elemsat holders, coolaat,
valvas, sampling porta, bandling devices, amd other
faatures of tha cask;
(4) Shielding egainst the transmission of radiation
from the cask, including the composition, structurs,
maans of attachment, and other characteriscics, with
’l:lll.ﬂ-'i-ﬂltl.l information, cslculations and refersnces
to publisbhed information;
{(3) Devices designed cte protect sgainst accideatal
conditicns of criticslicy during all loading, transport
and unloading of the fuel slememts and the cask;
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{6) Brructural, machanical and other means of
tranpfar, diesipation #nd removel of decay hest,
with axperimental informatiom, calculations and
refcreoce to published iunformaticm.
(¢} Supporting ioformation as to propoced bamdling and
shipping pracadurea, including:

(1) Type, moaximum number, phveical state, chemical

composition, irzadiation bhistory amd docsy history

of fuel elemants to be transported, Ind mexisme

radiatcion lavelz and waximme decay hest snticipated

at any ecime during losding, transport and unlosading:

{2) Procedures for lomding fuel elemamts inio the
cagk and mmlosding fuel slesents from the cask,
atating gross weights, mathods for countrol of
eriticality, snd mathods of contral of exposurens

of parsonnsl to radistion, maxisum antlcipated

-

coolgne pressuras in all portions of the cask savicy,

and methods of messuriag snd relieving coolant
pressuras;

{3} Moda of trmpaport, general routa, fncluding
destination and xny cransfar points, snticipated
aolar hegt load, maxicus predicted temperature of

the fual elements and the axterior surface of the

cask daring transport, and methods of handling the ﬂ!ﬂ.

loclvding any spocial haodling avd cmergenscy precsuticna;
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72.22

7.3

(4} In the avemt that any ruptored or damaged fuel
alepent iz to be shipped, & description and
svaluation of the adagquacy of the propossd mechod
of intarior contaimment, with supporting inforsation
as to mathods of handling and specizl preceutions;
(5) Procadures for msasuring:
{1) temperatures of the intarnal and sxternsl
purfaces of the caszk;
{i1) lavels of radicactivity of the coclant and
of the wxternal surfaces of the carsk;
{1i1i) radiation levels outside of the caek;
{6} PFProcaduras for testing tha losded cask for
laaktightnass;
{7) Procedures for confirming ths presence amd
sffectivenass of neutrom polgoms.
Elimination of Bepatition. JAn application may imcorporats
by claar snd specific refersnce sny informatiom in pravicus
applications, statements or raports filed with the Divisiom
of Licensing #nd Ragulation of the Commission.

PACEAGINRG
Cenaral Packaging Baguirements

Badiation Protectiocn
(a) Aoy irradiated fuel elaments to be trenaported shall

bs contained in a cask vhich ia leaktight within the linits

preacribed by paragraph 72.45(c), and ia securely clossd by
- 22 -




a positive fastaning davieca which cammot ba opened
unintentionally or by any predictable intwrmal pressurs,
{(b) Tha cask shall coustituts a shisld, or shill ba
senclosed in & shisld, adequete Co reduce axtarmel

radiation levels within the limits prascribed by

paragraph 72,35{a},

{c) The cask and shield shall ba adequate to prevent
aduction of wffectivenses of shielding which would
pormit radiation lavels in excess of the limits pre-
gscribed by parvagraph 72.35(bh) or losz of radicactive
saterisnls, a8 & result of the action of tha standard ome-
bour firs (sas Appendix i), water, and thke application

te the cask of the forces described ip Sactionsr 72,32 and
72.34; corrosion of the cask and attiched devices by the
contents; changes in tamperature and pressurs; =mtn:‘.ut:l?n
of the surfaces of the cask and shield; apd explosive or
ether effacts of gasea which may bLe gensrated by rldiulytid,
chomical or other processes.

(d)} The comsiructiom of tha cask, in¢luding internsl fuel
supporting astructures and msutron polsoms, shall be such
that eriticality csmmot be attained under the normal
conditions of transport or the comditions described in

paragraph 72.31(c).

(e) The cask shall be so constructed that decay hest will
not, under norpal conditions, significantly impair its
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72.32

affactivensss as a shiaeld or container either through
selting of the shielding or cracking of the cask, cause
any intexnal fuel contginer to melt, or sleer the form or
naturs of the fual.
Congtruction Dateils of the Cask

Structural Intagrity
{a) Tha cask, ragarded as a simple besm supported at its
oods alomg the major sxis, shall be capable of withptanding
a atatic Lload, normal to the wmajor axis, onifornly
distributed along the major axis, and egual to 10 times the
waight of the cesk when fully loaded, without sxcesding tha
ultimate strength of the cask, considered as a wholae,
{b) Tha cask, either slome or in combination with any
shock abgorbing structure secuvely fastened to it, shall
ba capable of withstending an fmpact force iu 4 direction
noroal to any side, including the top or botiom, caused by
a fres fall of the lcaded cask througk a distamca of 13
feat upim wn umyialding borisontal flat surface, without
aither:

{1) Bxcesding the ultimste atrengtk of any structural

portion of tha caak, or

(2) Defoxrming the cask to an extent which would

pormit the sscapa of fuel elemsmts or portiona

of them or permit the lesvel of external rediatiou to

axcesd 1 rosntgen per hour ar sny point oua mater from

any acceswible surface of the cask,
- 24 -




A force egual to &0 times the waight of the loaded capk
and lasting not less than 16 milliseconds miy be deemed agpal
to tha impact ferce described in thie paragraph.

(0) Ths 1id and the 114 closing machenimm, including
boles, clsops aud othkar positive fastening davicas,

sbell be capable of withstanding & force in any direction
of at lesst 60 times the weight of the 1id and the conteaty
of the cask and, if the 1id projects sbove the body of tha| '
cask, At loast 13 times the weight of tha loaded cask,
without stress at aay poiut excesding the ultimats streagth
of the materisl, The duration of the applied forca shall
be assumad to be not less chas: 16 milliseconds,

{d) The cask shall be cspsble of withetanding & desigam
prassura aqual fo an internal gauge pressure of not lass
than 20 pounds per square inch or twice the operating
pressure, whichever is greater, with stressss wvhich do
wot oxcesd the yield sirength of the material of which
the cask is compossd.

72.33 Intermal Structural Componants
(a)} Pual alement holders shall be adequate to protect

fuel slemeamts from mechanical damage under mormal
condicions of transport, amd to avold criticslicy when
the cask 1s subjected to the forces described in Saction
72.32 1f pressrvation of the geomtry of the fue]l elements
is nacessary for that purposs.




72.34

(k) Neutzron poisons shall ba o constructed and
inetalled l:hi;t application to the cask of the forces
degcribed in Sectiom 72,32 will not result in loss of
efficiency apd so that built in psutrom poisons will
remain present saud effective at all times.

{c) dny ioterna]l container for ons or wora fusl
slewente aball be lesktight and shall be so constyuctad
that the caximum stress in the material of the container
will not sxceed tha yiald strungth undar normal comditions
of cranapor:.

Exterior and Actachments

{a) Every extarior aurface of tha caek shall be capable
of withstanding a foxca equal to 30 times tha weight of
the loaded cask, applisd oormal to that surface snd
ovar any circular arsa 6 inches in diameter, withaut
sxcasding the ultimats strangth of tha marerial of which
tha axtesrior surfaca is constructed, The duratton of
tha applied force shall ba agsumed to be not lass Chan
16 mdllissconds. M axtarlor surface of stesl with a
total thicicness eaqual ¢o or graater than thet ipdicated

below satisfies the requirements of this paragraph.
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Loaded Cask Weight Thiciness of Stexl

{in povmds ) {in inches}
5,000 to 20,000 : 3/8
20,000 to 30,000 172
30,000 tc 40,000 5/8
40,000 te 55,000 3/4
55,000 to 70,000 7/8
70,000 te 90,000 1
90,000 to 120, 1.1/8
120,000 and above To ba detsrmined ol
spacific applicati

(b) Uranium or any substance having a selting poiut lowet]

than 1000°F usad 4» ghieldicg sball be completely smeagad

in walded mild steel or other material baving a melting
point bigher then 1000°F, baving all jeints welded and
having a miniwum wall thickness of 1/8 inch for mot more
than 6 inches of shielding thicknses or 1/4& ioch for more
then & inches of ahislding thickness. If shislding materigl
has & melting point lowsr than 1000°F, provieiom ehall be
made for assuring, by deformation of ths container wallis or
controlled volde in the shell or similar means, that the
walded shell will not rupturs if cthe cask 1z exposed to &
standsrd cue-hour fire ay defined in Appendiz 4 to this
pact. The uae of fusible plugs or disca or other typas of
vents in order to avoid rupture of the welded shell is
prohibited if such use could rasult in loas of shielding
to such an oxtent that the level of radiatiom could excesd
1 rosatgen par hour ar a diacance of 1 meter from the

accessible surface of the cask.
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{c) The cask shall be provided with adequata hooks, handles,
trunnions, skids, basa plate, or other devicas which will
parmit adequata tie down and support during transport asd
facilitate normal herndling.

{d) iny device which is attached te the cask and which ias
designed or could be employed to tie the cask dowmn during
tranasport shall be sufficient to withstend a stetic force
baving & vertical coaponsnt of 2 times the weight of the
lcadad cusk amd & horizontal componsat of 10 times the
woight of the loadad cask witbout excesding the yield
atrength of the materials in cha davice,

(s) doy device which 1s actached to the cask and which is
designed to 1ift the cask shall be capable of lifting &
times the weight of the losded cask without excesding the
yvield strength of the matariais in the dasvics,

(£) Any device which 1s attached to the cank and which i»
designed to 1lift the 1lid shall be capable of lifting &
times the combined welghts of the 1id and contents of the
cask witbout sxcoeding the vield strangth of the materiala
in the device. 1f the device is attached to the lid during
trausport, it skall be secursly covered during txsnsport
unless it complies with paragraph 72.34(e) above,

{g) The cask shail ba capable of withstanding vibracion
incident to shipment without impairing the integzrity of
the closurey or of the cask iteelf.

. -’
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{h} Masns shall be provided for applying s seal so rhar
the 1id cannot be opened wichout destroying the esal.
(1) Mesens shall ba provided for massursmeat, sither
directly or indivectly, of tha internal cagk wall
temparatura st say time.
{j) Valves, piping, expamsion tanks and other sxternal
functional parts of the cask shall be protsctad from
ttchanical dsssge to ba saticipatsd duriag aormal
bandling and transport. Any such part projecting bavond
the contour of the body of the cask or the 1id shall ba
8¢ conetrucztad or protected that wmechanical damags will
not cause loss of shielding which would permit the level
of radiation to exceed | rosatgen per hour st aay poiat
one netexr from the accessible surface of the cask.
{k) Any velve, other than pressurs relief devices, through
vhich primary coolant covld leak during transport to swch
s extent that the lavel of radiatiom could exceed 1
roentgen per hour st 4 distance of ons mecer shall be
protected by a sesled, gasketed or welded closure adsguate
to retain leakage and shislding sufficient to reduce
radiation to that level. A mesans shall be provided for
detecting and safely removing coolant which may lesk
through any such valva.
{1} any valve through which prisary coolant can flow shall
be provided with a lock, which shall ba locked during tramaport.
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{m) any cask in which the cperating pressure exceeds

atmospharic pressure during rramsport shall be equippad

with & pressure relief devica which will prevent

axceading 757 of the design pressure prescribed by

paragraph 72.32(d).

(n)} Each cask vant or praseure relief device ehall be

squippad with s filcar capable of romoving at lsast

99.9% of particles grescer tham 0.3 micron in size, and

of sufficient capacity for tha maxioum rate of dischargs

of the vent or devica. The filter shall bs protected

agaivst iwpairwent of afficiency by mechanical shoek or

abgorption of molgturs.

{a) When the total amount of fodine 131 which will be

teledsed from the fuel aleswnt under the conditions

apecified in paragraph 72,38(b) axcesads 10 curies or the

sacunt of lodine 129 which will be relesased under thosa

conditions exceads 1 corie, the pressure relief

syatem shell be equipped with an iodine gas Temoval

device baving a removal efficiency and retention capacicy

in the anticipated tesperature range adequate to reducs the

total lodine which may ba relsased from tha caak to thoss

quanticias.

{p) In any cass In wvhich an explogsive mixture of gases or

of gas snd vapor may accumclate within the cask, provision

shall be wade to prevant axplosiom by equipping the cask
Y




wirh 2 flash arrester, pre-purging void speces with fnert
gas, adding an appropriate catalytic re-combinsr, or
assuring that the maximum temparatura of the fusl will
remain under zll circumstancaes, including loss of all
ligquid or gasecus coolant and with all mechanical cooling
devices baing inoperativae, at least 200°F balow the

igoivion comperaturs of the axplosive mixturs.

{q) Memns shall ba provided, either by a sampling port
or pips comnaction or otherwise, for obtaining samples of
gae- or liguid coolsmt in tha cask while the 1id is in plu#c
and the cagk ie in the vehicle or vesael.
{*) Maans shall ba provided for safely aqualizing the
intarnal pregsure of the cask with tha preggura of tha
atmosphera.,
{e)} Tha pressure relief system shall have sufficient
capacity to avold a pressure surge sxcasding the design
pressurs of tha cask in the avent of stesm gameration
rasulting from the introduction of water after loss of
gas or ligquid coolamt.
{t) Pips coomections shall be provided capsble of removinmg
sobstantially ail liguid from the interier of the cask
whila the lid is 1o place.
(u)} Aoy piping passing through lead shislding sbhall be ao
installed that dapsge will not result from settling or
deformation of the laad during bandling and transport.
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72.33

{v) Provisious shall be made to prevent freessing lu the
cask or ite attachwents of say liquid normally preseat
or resulting from condemsation, unless fraszing of the
liquid will not impair the efficiency of ths cask or
dsmage the cask or its conteafs.
Shielding
{a) Tha axtearnal radiation level shall not excesd 200
milliroemtgens par hour at the accessible surfaca of
tha cask or of the saxternal struccturs, 1f used, or 10
millircentgens per hour at a distamca of 1 satar from
the accessibla surfaca of tha cask or thea axternsl
structura, excapt that whan transport of a single cask
has tha axclusive use of a freight car or othar vehicls
the radiation leval ghall not awcasd 200 nilliroencgsns
por hour at the accessible surface of the cask oxr 10
millirosmgens par hour at a distance of 3 maters from
such sarface.
(b) The shield shall ba so constructed that in the
avent of che oscape of all subgtances wvhich are liquid
at ordinary temparaturss, and in the event of loss of all
axtarnal shialding which iz mot an integral part of cha
cask, radigtion levals will not excesd 1 rosntgen par
hour at & distasce of 1 wmeter from the accessibls surface
of the cask. Shielding provided by any solid coolant may
ba taken into account in deternining complisnce with
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72.36

this parsgreph only if that coolanmt will remadn in the
cask in the svent of any accident.

(c) Bhielding shall prevent beaming of radiatiom to the
exterior of the ceak, #nd shall be free of wvolds othar
then concrolled voida designed to contain shielding in
the wvent of melting.

(d) Shielding shall be supported in the cask go thar it
cannot change position or comfiguration under mormal
conditions of trapsport, The innay gshell of the cask
shall ba supported »o that it will not ba displaced if
the shialding should melt. |

{e) dny pipes or cthar sttachoents which might concain
radioactivity during shipwent zhall bs shialded in
accordanca with paragraph {(a) of this section, taking
into account the possibility of flew of liquid primary
caclant as & result uf thernsal axpansion or the relaasa
of radioactive gas from fua] elamants,

Materials apd Methods of Cesk Constructiom

{z) Materials of which the cask and any compommmts or
intaxnal structuras are conatructed shall be suwch that
thars i3 no signfificant :ﬁm::nl. galvanic or othar
reaction between them or with Fusl aleasnts.

() Thers shall bae no pockets or crevices om the
external surfaca of the cask which will not drain free,
or vhich aré not sasily accasaible for decomtamivatriom.
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2.9

{e) All axterasl and internel exposed surfaces of the |
cask shall be free of pits, cracks or porosity from vhich |
contamination 1Is not readily removabla.

(d) All walding and brasing of the cask shall be psrformed
i & workmanliks mapner and free of eigoificent defacts,
and shall provide & mechanical joint efficiency of not

leas than §35%. The mslting point of sny brazing material
shall not be lower than 10009F.

(e) Any bole drilled in the body of the cask and extending
into low melting point shislding matarisl shall terminate

within a boss pad weldad to ths shall of the cask body I:In.'uth

which the hols panatrates, unless loss of shielding matarial

through the hole caonot occor.

Criticality and Heat Removal

Standards for Control of Criticality
{(a) Tha cransportation of irradiarsd fusl slsmesnts will ba

permittad only if either:
(1) The nmmbar of fual alemsncs in a single cask doas
not exceed 75% of the mmsbar requirad to attain
critielfity under the comditions specified in
paragraph (b) of this ssctiom, or
(2) The affective nautron maltiplicatiom constant
kyss, does not axcead 0.9 under the same conditions.
(k) In determining whathsr sither of the conditions spacified

in paragraph {a) of this saction exists, the follewing

sagumptions ehall ba wmade: _ |
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{1) water is in and around the cask in such
quantities and so distributed as te cause maximum
reactivity. JIf more than crace quantitiss of
berylliom, greaphire or heavy watesr ara present
then further avaluation is required.
{2) If reacrivicy decreases with irradiacion, the
fusl elements are unirradiated. If rescrivity
increaseg with irradistion, the fusl alesents are
irradiated to the condition of saxismwm resctivicy.
(3) Puel slements are in the most resctive axrTay,
unless the proposed spacing will assors loss than
maimm reactivity and the fuel alaments canmot ba
raarrangad into = mora resctiva array,
{4) Btructural materials, including spacers, cask
componsnts, and neotron poisons intentiomally
built into cask components or fonl slemsants say ba
comgideread 1f thair affectivenses as nautren poisons
cansnot ba reducad by applicatiosn to the cask of the
forces deseribed in Sackiom 72,32, by melting of
tha fuel or neutren poison, or by other cduse m!d-r
nermal conditicons of trensport or in the event of
aceldsnt.

{¢) BEach cask and each shipment, whether including one

or mors casks, shall be so consticuted as to avoid

exiticality rasulting from neutrom interaction betwsen
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72.38

oaska or other shipmanta of gpecial noclear material
on the vehicls or at poinc of origin, trans-shipment or
delivery. Bracing and dunnags shall bs adaguats to
pravent ralative sovement of anch cask undar normal
conditions of transpert.
Heat Removal
{a) Ths cask shall bs s0 constructed and loaded that
under norual condicions of transport;
(1) The temperaturs of any sasily accessible
surface of the cask or of any extaroal structura
will not at say tine axcesd 180°F. The teapsraturs
of any surface which may ba in contact with dunnage
or any part of the wehicle or vessel shall not
exceed 330°F in land transport or 130°F in water
tranaport.
(2) iy coolant or cooling syatss meats rhe Following
conditions:
(1) Primary gasspous or liguid coolant is not
civecnlaced outside of the shislding of ths cask.
(i1) Provizion iz made to prevent fresszing of
any liguid coolant under the moat adversa
waather conditions to ba anticipated and with
any propossd fuel lomading., iny matifresze iy
of a typa vhich will sot under such circumatances
undergo chemical changs which might impair tha
afficiancy of the cooling system.
. 3% -




(1ii) The tenperaturs of any liquid primary
coclant will vewmain st all timés st least 200F
below fta bolling point at the amticipated
oparating pressure within the cask, undar the
conditions deacribed in paragraph 72,38(b}.
(iv) Any primary cocolant will oot causs
aignificant corTosion of the [uel alement,
fuel sleament cladding or any interior surface
of the cask, or veact with amy compoments of
Ifuel sleasnts or caszk with vhich it might
cole 1n contect.

(v) The gauga prassurs of the primary coolant
will not excead 30 pounds per square inch or

% of the design pressore, whichever 13 lower.
{vi) Each cask equipped with u mechanical cooling
device 1s equipped with a standby cooling
device of similay chavacteristics which operates
sutomatically in the evant of failure of
porformance of the firsc davice, uniass failura
of perforvmance of the firvst device will result
naither in a rise in temperaturs sxcesding 1O0OF
nor sn iocreses of presaurs bayond 75% of the

denign pressure,




(3) The maximm gurface temperatuve of any fuel
slesant will ba no higher chan the bhighest of tha
following:

{1) 200°F;

{i1) The amximum tewperature which the type
of fusl element heas maintained during at
least J0 days of irradistiom in ap operating
reactor, without failure of sny portiom of
the fusl element, as measursd dicsccly or
calculaced from experimsutsl dutw; or, if
tha type of fuel slemmnt has oot been
irrvadisted for at least 30 daya, then the
average ctemparsture which the type of foel
slement has oeintained during the maximm
period of irradisation and not less than two
days;

{111) 300°F below the fsilurs temperaturs of
the type of fuel element, with due comsideratiom
for tha irradiation and decay history of the
fuel elementz to be shipped in the cask.

{4) For the purposes of paragraph 72.38(a), fsilurs
temparature shell be considared ro be the minimum
texperature at vhich inftially sound fuel alementy
of the character and amcunt being considered as the
cask load will, within 48 hours, relessa to the
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72.41

primary coolant 100 curies of bata-gioms radio-

activity or one curie of slpha radicactivity. In
0o caze may failura temparaturs be taksn as higher
than the maliing point of the fual or claddipg,
wvhichaver is lower.

(b) The cask shall be so comstructed and loaded that, in

the event all liquid or gasequs coolamt ehould be lost,
aod wschanical cooling devices have becomss incperative,
but solid coolants including granular aclids remsin in
tha cask, the maximum surface temperature of sny fuel
slemant will not excesd & tempersture of 100°F above the
temparatura specified in subdivieion 72.38(a)(3)(iil).
Fuel slsssnt surface Cimperatures uey axcesd the melting

point of the cask shielding material if melting of the
shialdiny material will not occur. i
(c) Computstion of ths temperature within the cask shall
in every cass assune ambient air at 100°F withoot wind,
with saximmm polar heat load anticipated for the propoasd
route and conditiona of phipments and, in the circumsrances
describad in paragraph 72.38(b), loms of any sun sbhade or
ancloaure vhich would incearcapt aolar radiation,

SHIPPING PROCEDURES

fnpturgd Fuel Elementa. Prior to the transport of any fusl

element having any bresk or defect in its cladding, tha

licensse ghall complately enclosa tha Fuel alamane in an
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72.42

72.43

72,484

internal ¢onteiner, wmless the fuel element can ba carried
ic the cask without aignificant reaction or contamination
of the primary coolant ic axcess of 1/10 of the parmiseible
limits prescribad in paragraph 72.45(d).
Dafectiva Casks., The Iicensse shall mot tTansport Or causa
to bs transported irradiated fuel slemexts in any cask
which tha licemgee kriows or has rasson to balisve is
dafactive in mmy vegpaet having a potentially significant
advarse affact on tha afficiency of the cask.

esrtng Ouske

Requivenants for Teats
{(a) Bo irradiated fusl alsmants sbhall ba transporvied meil

the licensss has completed tha teats described in Ssctions
72,84 and 72,45 and has deternined that the losdsd cask
complies with tha provisions of this part and the
conditions of the licenss.

{b) Mo cask which has besn involved in any acoident or
in vhich eignificant ¢oxrosion is suspected shall be
sapleoyed for the trapsportation of irrsdiated fuel
elements until the liceuses has tested tha cesk and

datsrwined that it complies with the proviaions of this
PREE.

Praliminary Tests
(a) PFrior to the first use of any cask, the licenses shall

axperimentally verify tha calculated heat txsnsfer
- 4P -
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chatactaristica of the cask and say mechsnical cooling
device under normal conditicns of transport.

{b) Prior to the firat use of any cask, the licenges shall
datermine the effectivencss of the cask shielding snd
shall satablish tha absence of cracks, pinboles,

uncontrollad volds or other defacts.

Boutine and Periodic Testse

(a) External Radigtion Levele. Prior to sach ahipnsnt of
sy cask, the licensea shall determine that the externsl
radiation lavels of the joaded cask comply wicth che
provigions of paragraph 72.35(a).

(b) Extemmal Contsmination. Prior to esch shipusnt of sy

eask, the licemses shall survey repreasntative parts of
the surface of the loaded cask for sxtsrnal contspinstion
by wiping sn sres of approximately 100 square centimstera
wvith clean ahgorbeat papsr, applying mecderats finger
pressure, and massuriag contaninatiom on the paper through
standard counting technignas for bata-gsmma and alpha
activity., Surface contamination ao seasured shall axcasd
oeither 4000 di{sintegrations par mimite par 100 square
centimaters of beta-gamna activiiy nor 500 disintegrations
par minuta per L0} squere centimeters of alpha sctivity.

(¢} Pressure Test. Prior to each shipment, the licenyes

shall test the loaded cask with primary coclant in place
for leaktightness using an intsrnal prsssure at lesat
- 4] -
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0% bhigher than the muximam anticipated inteynal gauge
pressure, and in any evént not lese than 3 pounds per
square loch.

{d} Accivity of Coolsat. If all or any part of the
primary coolant is liquid or gus, ths licanses shall
taka a vepreasentative saxple of the coolant prioxr to
sach shipment. The sample shall not ba taken wntil

at least 4 hours after the fusl alemants and the prinmxy
coolant have besn placed ia the cask. Tha licansea
shall measure the activity of the semple and the
following limits of activity shell not be excesded:

Liquid coolemt: 10*% curies of beta or gamms Activity
par miliiliter

10~7 curias of alpha accivicy par
mllliliter

Gas cocolant: 107 curias of bata or gasma sctivity
par milliliter

10-1¢ curias of alpha activity par
milliliter

{e)} HNeutron Polsons, The licanses shall parform pariodic
tests to aatablish that any built in mantron poimans are

pressnt and sffectiva in sccordance with tha approvad cask
deaign,
Temparature and Pressure

{(a) The licences shall aot transport or causs to ba
transported any cask coataining irradiated fuel elements

until the temparature of tha cask wnd amtents has resched
- 49 -




equilibrium or until it bas been determivced that
squilibrium conditions will comply with Secticn 72.38.
(b) Prior to shipment, the licenses sball determine that
tha internal pressurs of the cask will not exceed 50
pounds per pguars inch gauge or S0Z of the degign
pressure, whichever is lass, under cormsl conditions of
transport.
NOTIFICATION, RECORDS ARD IRSFECTION

72.51 TFotification of AEC. At least 20 days prior to the date
sach shipment is acheduled to be made, the liceasss shall
forwvavd to the Director, Divieion of Licensing and
Regulation, Washington 25, I. C., the following
information concarning the intended shipment:
(a) Deta of the proposed shipment, ths propeged route,
mods of tramaport and destinstion.
(b) Type of cask and AEC licanse number undsr which tha
shipmant is authorized,
{c) Dascription of the irradiated fusl to be carried,
including the type of fuel alewent, irvadiation history
and cooling times, sgtimated maximom fiselon product
¢omtant and astimited maximum hest output.
{d) Any special conditions of shipment, such as any
raptured or leaking fual alements, with specisl

pracautions to be taken.




72.52

72.53

Recorda. Each licensee shall keep the following records
with respact to the irradiated fuel slemsnts in tha
licenses's possassion and shipments which the licenses
hes made:

(o) Ideatification of sach fusl slewent and the amoumt

of special ouclear material contsined in each fusl
slement prior to uwse In & reactor.

(b) The irradiation history of sach slamseant.

(¢) Tha tiaw during which sach alement has coolad since
ics rempoval fram the rasctor.

{(d) mtails of suy sbnoroal condicion of any fusl alement.
(a) Datails of eack shipment, including list of fual
slemants, typs and quantity of coolent, grosa weighr,
thipping data, mode and general routa of Cramsport.

(f) Datails and reasulcs of tests and obasrvations made

oun sach cask, including caleulated and obsarvad rateg of
haat generation and dissipation, coolant and cask
temperatures and prassurss, snd radiatiom and contamination

aurvava,
Inspaction and Tests
(a) Emch licenges shall afford to the Commission at all
Teraonable times opportunity to inapact irrvadisted fusel
slesuente, cesks, and the premices and facilizies vherein
irradiated fual alements or cagks are uged, produced,
teated, etored, or trmnsported.

- 4% -




{b} Each licensee shall make aveilable to the Commissiom

for inmpaction all records required by this part. |

{c) Each licanses shall perform, or permit rhe Commisaion
te parform, soch teats aa the Commisaion deeos lppropﬁlu\
er nacessary for the administration of the regulations in |
this part.

ENFORCEMENT

72.71 Violatioms. in injuction or other court order may ba

cbtained prohibiting any viclatiom of any provisiom of
the Act or any regulation or order issusd theraumder.
Any person who wilfully vioclates any provisiem of tha
Act or any regulation or order isscad tharemmder may be
gailty of a erime and, upon conviction, may be pumished
by fine or imprigommsnt or both, ss provided by law.




APFENDIX A

The "standard one-hour fire" msntionad in this part assumes
axposurs for onk hour to a fire in which the following
tesparatures ars resched st various times after the baginning
of the firm;
1000°F aftar 5 minutea;
13000y aftar 10 minutes;
1550°p aftsr 30 minutes;
170008 after 1 hour
Bote: The standard fire is dascribed in specificscions of tha
Hatiocoal Hﬂ Protaction Associacion (NFPA, No. 251) and
E J MMM :h-ﬁ'q.--ﬂ-r
tha -Aspeebabiea for ;lting Materials (ASTX, Design 2
119-50), Datails of methods for testing by means of tha

standard fire may be found in tha cited raferecces,

Dated at Germantown, Maryland, thia day of y 1961.
For the Atomic Basrgy Cowmdssion,

Becratary

- §% -
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B. The Company will from time to time during the term of this Agreement make

ol fp I 20361 '

SUBCONTRACT NQ. 2070

TRIS AGREREMENT, made and encered into this second day of February, 1961,

by and betveen UNION CARAIDE WUCLEAR COMPANY, DIVISION OF UNIOM CARBIDE
CORPORATION, a corporatlion organized and existing under the iaws of the
State of New York, with sn offfce located at Charletce Hall, Oak Ridge,
Tenneesee, {(hereinafter referred to as the "Company™ , and CAREY SALT
COMPANY, a corporation duly organized and exlating undet the laws of the
State of Kansas, with an office located at Hutchinscon, Kansas, (hereinafter
referred to as the ™Seller™.

WHEREAS thz Company has heretofore entered inte Contract No, W-7405-ang-26
{herginafter referred to as rthe "Principal Contracr™), with the Uniced Stactes
of America (hereinafter referred to ag the “Gavernment™), as represented by
the United Stares Aromic Energy Comnission (hereinafter referred co as the
“Commission™); and

WHEREAS in furtherance of the Primcipal Contract, the Company desires to
procure from the Seller, for and on behalf of the Government, certain wmine

space and services in connection with such mine apace, for conducring I
experiments ta derermine the feasiblility af disposing of resctor fuel
and raprocessing wastes in rock salt.

AND} WHEREAS the Sallar ig willing to furnisn the mine space and servicas
upon the terms and conditions heresinafter set farth:

NOW THEREFORE, the partiss hereto mutuxlly agrac an follows: '

TI1C ~ STATEMENT OF WORK

. 1 The Seller shall furnish required mine space in the Seller’'s mines
near Hutchinson, Xansas and Lyone, Kansas necessary for the performance 1
of Company's experiments in determaning the feasibility af dispoaing of
reactor fuel reprocessing wastes in rock zalt. The wlne spzte to be
furnished will %e at different locations rhroughout the mines but will
not exceed 500,000 cubic feet of mine space In che mise near Rutchinsc»,
Kansas and 500,000 cubic feet of mine epace in the Seller's mine at
Lyons, Kansas. The mine near Hutchingon is hercinafter referred tc as
the "Hutchiogon Mine™ and the mine .t Lyona Lls herelnafrer referred to
gg the "Lyasns Mine™.

2 The term "Mine Space™ a: used herein means apace in the Seller's
tiines assigned to the Company for lts exclusive use in conducting
its experiments.

requests in writing for the assignment of Mine Space required for conducting
rxperimencs and wvill set forch ite space requitvements In such requests, The
Seller agrees fo furnish the required Mine Space as and when requested by
the Company, within the limltatlions set torth above, at sulrable locatlons
for the performance ¢f the experimeacrs,
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. The Seller further agrees to furnish such materials, equipment, and services
neceasary to permit ingress and egresas to and from the Mine Space es noay be
necessary for the Company to obtain mtcees to the Mine Space and for the
trangportation of personnal, materials, and aquipment reguired by the Company
in conducting 1ts experiments. It is agreed and understood thac if in rhe
apinion of the Seller and the Company additional facilitfies or equipment is
requirad to effect this transporrtation, not alresdy installed in rhe mines,
the Seller shall, with the approval of the Company, have wuch facilitiea
installed and the rassonabie cosc of such additicna! facilitisg and equip-
ment requlired solely for the Company'a benefit a3 espproved by the Company
will be for rhe account of the Company. The Seller shall not install any
addiricnal equipment or facilities For the account of the Company unless
autheorized in writing by the Company. Failure to agree upon such cost
shall be a dispute as to a questicon of fact which shall be resclved
pursuant to the paragraph entitled "Disputes™.

D. A lift and shafr have been inatalled by the Seller in borh the Hutchinson
Mine snd the Lyons Mine. The S&ller agrees te maintain the lift and shafc
in each mina in oparating conditicn and sparate the 1ifc during the term
aof this Agreement for the transportation of Company equipmert, personnel,
and materials to the interior of the mines during normal working hours,
1f rhe Seller operates the 1ift for the sole benefic of the Company during
sther than normal working hours, the Seller shall be paid its direct labor
cogt for such lift operationa.

B. It is5 understood and agreed that in conduwting 1ts experiments the Company
ahall not introduce any radioactive waste materfial into the Hutchicson Mine.
It is further uaderstood and agreed that tne Company shall have the right to
yse radisactive materials in conducting its experiments in the Lyons Mine.
It ia further understood and agreed that the Company shall have the right
to ilntroduce radloactive tracer material ia the Hutchinson Mine aubject to
the approval of the Seller.

F. The fallar agrecs to maintain adequate ventllabion in each vf the mines at
all times during the term of this Agreement when rhe Company is conduciing
its experiments therein., Seller further agrze- to mainteln the mine shaft
and access corrldors Lo che Mine Space belng vtilized by the Company in a
safe condituion,

ARTIGLE I1 - TERM OF THLS AGREEMENT|

A. The parties herero hereby agree that the initial cerm of this Agreement will
be {or the pevicd beginning March L, 1261 and ending February 28, 1962,
provided however, ithat the Company may at ires eption and under Lhe terms
and conditions as herein contained by written notice to the Seller prier
to February 28, 1962, and prieor to February 28, of each calendar year there-
after cauae the term of this Agreement to be extended for additlonal periods
uf one (1) year each.

R. The parties furcher agree that with respect to eny addiclonal one {1} year
perlod of this Agreement, beginniag vn March 1, 1962 to any March 1, there-
after, the Cowpany may terminare all or any part of this Agreement upon a

e ——
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aixty (60) day notice in writiag to the Seller setting forth the extent of
the termination.

¢. The parties further sgres that at any time after Jasuary 1, 1970, but not
before, the Seller may tarminate all or any part of Chie Agreement upon a
sixty (60) day notice in writing to the Company setting forth the extant of
the terminarion.

D. Upon expiration of this Agteement or prior termination under Paragraph H. or
C. above, the Seller agrees to allow the Company or the Commission to enter
uvpon the Seller's premises in order that the Company and/or Commisaion wmay
remove therefrom all equipment, mateclals, and suppliea that belong to or
are otherwise subject to the control of the Covernment; providing, thar
nothing herein shall prevent the Company or the Commisaion, witk the cansent
of the S¢ller, from abandoning any property owned or controlied By the
Government at such time as the Company withdraws frow the Seller’s premises.

ARTICLE TIT - ACCESS TO MINE $SPACE

The Seller agrees that authorized Company and/oy Commission personnel will be
afforded access to the Mine Space at any time during the term of this Agreement.

ARTICLE IV - CONSIDERATION fgg BT O

1,35, 20
The Seller shall be paid $1;250.00 per munth for the durstion of this Agreement,
its direcc labor cost for lift operation during other than normal working houra
as provided in Article 1 Paragraph D. herecf, and such other costs under this
AgTeement as are approved hy the Company, the totzl of which payments shall
constituce full and complete conaideration for the Seller's undertakings heve-
under. In the event pof the cvccurrence of a casualey or mlashap which resuits io
a termination of the Agreement ae provided in Article ¥I herecf, the moothiy
payment to the Seller of §I,750.00 shall cease effective at the end of the
month in which the casuvalty ur mishap occurs.

ARTICLE V - TERM3 (OF PAYMENT

The Seiler shall submit iovoices after the end of each calendar month and payment
against proper invoices shall be wade within thivey () days after the recelpt of
such Iovoices.

ARTICIE VI = CASUALTY OK MISHAF

Seller shall be responsible for rormal maintenance cof the equipment In the sald
salt mines, itw. ing the l1fts and shefis of the #ald salr wines. In the event
of any ¢asvalty or mishap rendering either mine or any equipment therein, includ-
ing the lifta and shafts, uwoueable or only partially usable, Seller shall not be
obliged to repalr or replace the said equipmenr or che liftz or shafts. However,
Company shall have the right to repair or replace or cause to be repaired or re-
placed the said equipment, iifta or shafes at the expense of the Company, or
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Company may, in addition to any other right of termination hereln sentained,
terminate in whole or in pert this Agreement effective at the end of the
monch in which such caaualty or mishep occurs.

ARTICLE VII - SAFETY  HEALTH AND FIRE PROTECTION

The 3eller shall take all reasonsbie precsucfons in the performance of che work
under this Agreement to piotect the healeth and safety of employees and of members
of the public and to olnimize danger from all hazards to life and property, and
ahall comply with all health, safety, and fl{ie protection regulations and require-
ments {including reporting reguiremencs} of the Company and the Commission,

ARTICLE VIIl - CESSATION OF MINE OPERATIDNS

1f, for any reason Seller shall decermine at any time to cease the operation
of eicher or both of its Hutchinson or Lyons Mines, it shall have complied
with all of {tra oblipations hersunder by continuing to make availahle to
Company the sali mine or mines and equipment therein, and Company may operace
all of Seller's equipment to accomplish Company's operations and experiments
hereunder. En thar event the maiarenance and operation of such eguipmenc

aml facilitiea shall he for the account of the Company, and Companv and
Seller shall negotiate in gond falth for an adjuscement of the consideracion
o ba paid to Seller under the terma of rthis Agreement,

ARTICLE I¥ - EXAMINATION OF ACCOUNTS AND RECORDS

The Company and the Commission shall have the right ro examine sny directly
pertinent books, documents, paper-. and re.ords of the Sellsr for the purpose
of verification of any direct Lar ~r arher charges involoed under che torms
af thie Agresment,

ARTICLE X - TERMS AND COMDTIONG

The provislans of "Terms and Conditiurs” desipnted as Flle Mo, 2-53 (S9-80%
attached herecto are hereby made a part of this Agreemont except tnat Articles %,
10, 16, and 17 are hereby deleted,

ARTICLE X1 - APPROVAL REGUIIRED

This Agreement snall have no {uroe o citect untll approved i wr +ing by a
duily authorized reprrsentative of Lre Jemedlas:on,
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IN WITNESS WHEREOF, the parties heretc have executad this Agreement as of the

day, month and year first above written.

CAREY SALT COMPANY

ay . o ..-__‘ -

Ticle _ v - *=m o+ & A

APPROVED 1N BEHALF OF THE UNITED
STATES ATOMIC EKERGY COMMISSION

A

By . '-q-«*".n':é.}u‘{;’.uw

UNICH CARBIDE WUCLEAR COMPANY
DIVISION ©F UNIOW CARBIDE CORPORATION

o _
= el

General Purchssiong Agent
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PULCHASE QORDER SUBCONTRACT 96X -42124-C

THIS SUBCONIRAGT, entered into this the 9th day of February, 1959, by and
between UNION CARBIDE NUCLEAR COMPANY, DIVISION OF UNION CAREIDE
CORPORATION (herewnafter reflerced to as the ' Guntractor" or the "Company'')
a cotporation orgatized and existing under the laws ot the State of New York
with an office lccated at Chariette Hall, Oak Ridge, Tennessee and THE CAREY
SALT COMPANY (hereinafter referred to as the "Seller® or the Subcontractor'),
a rurporation ovganized and ex:sting under the laws of the State of Kansas, with
an office located 1n the City of Hutchinson, Karsas:

WITNESSETH THAT:

WHEREAS, the Company has heretofore entered into Contract No. W-7405-eng-
26 {hereinafter referred to as the "Contract') with the UNITED STATES OF
AMERICA (hereinafter referred 1o as the "Qovernment''t as represented by the
UNITED STATES ATOMIC ENERGY COMMISSION (hareinafter raferred to zp
the "Commission'?), and

WHEREAS, :n furtherance »f the Contract, the Company desires that the
SubLontr..ctur furnish mine space :ipd necessary utility services requared 1o
conduct a serice of 1eats 10 deterinutie the feasibility of the disposal of 1eactor
{uel reprocessing waste in r¢ck 841t and

WHEREAS. the Subcantractar has sigralied s willingneas ta perform the work
af reguired by th e Curcpany

NGW, THEREFORE. the parties here's de - rualiy agree as follows:

ARTICLE I - STATEME™T OF THE WORK

The Subcontracter riall provite mine space and the necessary vhility Bo. Ces
required Lo conduct 4 series 7 st3 whieh il help to determiine the feam: -
bility ot the digprsal of reactur t.-1 reproce -sang wasts e 10 rock satt.  The
Subiontractor wiaill further provons 11! vecessary work, 8sivices, facilttiea
equipment arnd excavale the teet vivitied o7 4 inea') Test sqnoment,  Test
agqu:pment wnlil be provided and operated Lv the Tomipany.  In gereral, the
work wiil ~onsist oi t.e tallowing

Pragse ] - Preparating ;:nf Sglectes Teat Suie, The Subcontractor will
I:l'i Biale any 100+ 1o ¥ oif the ce s ng 2 and whitewash tihe walls and
ceiling of the Belected tegt «'w ither, 181 provide adeguate lighhing

Al vantiation of 8a  crambes, 2nd (1 provide guch puwer cablas
am] vLriet: 22 may be required o pcrate tha 123t equipinent and
agsgoeiated control paneais

Praae 11 - Irstallanon of Tess ' j Hics Tnless otherwine divested by

ke Co'.meny, “the Subconiractor sk 1) rxcavale two cavihies, approxi-
roefely 7-162" v 7 172 x 10 sepan -1trd hv o Dineal disiance orf 100 {eat,

= - S



\

L
-

96x-42124-C o © ® O

Page &

{2} coTre drill 120 thermocouple wells in floor of chamber at locatione
designated by the Company; (3} transfer test equipment from the surface
down ta the test chamber; (4} assemble and install all test squipment in
accardance wath apecifications designated by the Company; (5) assemble
the segmented cavity-cover according to apecificationa designated by the
Company: (6) conduct necessary tests to determine that all equipment
and facilities are {unctioning properly; and {7) tranefer approximatsly
7,006 gallons of Company furnished synthetic, non-radioactive, reactor
fuel reprocessing waste from the surface to the test cavities in measured
amounts for each cavity specified by the Company; and (8} perform all
other work neceasary or incident to the performance of the above work.

Phage IIf - Operation of Test Facilities. The Subcontractor shall provide
the neceamary asrvices, labor, and egquipment to permit continucue opera-
tion of the test equipment by Company personnei.

FPhage J¥ - Clean Up of Test Chambers. At the conclusion of a test, the
Subcontractor shall remove the wastes from the test cavities, and dispose
of the waetes aa directed by the Company. Prior to compietion or termina-
tion of this Subcontract, the Subcontractor shall refill the teat cavitiea only
after notice from the Cornpany that all test data have been accumulated,

Opticns for Additional Tests. In conmderation of the award of thas
Subcontract ta the Subcontractor, options are hereby given by the Sub-
contractor to the Company whereunder the Subcontractor wall provide
manpower, facilities, and servicee as cuthined 1n Phasea I, [I, I11, and

1V above to enable the teat program te continue heyond the pressnt calendar
year until such time as the Company has satisfacierily concluded its teat
program. Any opiion to be valid must be exercised :n writing at least
tharty 30} days prior to tentative commencement date asaociated with

waid option. The following ie a }ist of additional teeta covered by these
options with tentative commencament and completion dates indicated;

Tentative Commencernent

Option No. Test No. and Complation Dates No. Cavitias
[ il January I.1760 - June 2
30, 1960
Il LI Februavy [, 1960 - Juiy i
31, 1360
uI v Jul~ i, 1960 - December )
3il. 1960
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Tentative Commencernent
Option No, Tent No. and Completion Dates No, Cavities
1v v August 1, 1960 - January I
31, 196t
v vl Auguat 1, 1960 - January I
31, 1961
VI VIl January 1, 1961 - June 2
30, 1961
* * * ¥ » * *

Dependent upon results of the test program, the Company may desire
to intraduce the use of radioactive tracers in the waste material.

It is, however, specifically understood that the intraduction of
radisactive tracerse in the wagte will be permitted only upon Company's
receipt of written authorigation from the Subcontractor.

ARTICLE II - FERIOD OF FPERFORMANCE

The perind of performance of the work under this Subcontract, exclumive of
options, shall begin on or before March 2, 1959 and shall continue until all
test work is completed. It is presently =stimated that the test will bae
cempleted on or before December 31, 1959

It in preeently contemnplated that work under options exercised by the Company
snhall be commenced and completed substantially in accordance with the tentative
dates associated with each option under ARTICLE I of this Subcontract. It ise
apecifically understood that the Subcontract work will not extend beyond June 30,
1962 unlens paid date is further axtended by mutual agresment.

ARTICLE III - CONSIDERATION

Exclusive of any work performed by the Subcontractor under any option exercised
by the Gompany, the Subcontractor shall receive a fixed fee in the amount of

Five Thousand Dollars {$5, 000 00) and will be reimburaed for the allowable
coate incurred in the performance of this Subcontract to the extent apecified in
Appendix A attached hereto and made a part hereof.

The Subcontractor will be reirmbursesd for allowable costs wincurred in the
performance of the work covered by any option exercised by the Company to
the extent specified in the attached Appendix A, plus a fixed fee as indicated
halow:
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OEtion No. Fixed Fae
| $£5, 000, 00
I1 2, 500, Q0
II1 5, 0O, 00
v 2,500 Q0
v 2, 5. 00
Vi 5, D00, 00

ARTICLE 1V - TOTAL COST

It iz estimatad that the total cost te the Company for {ull performance of the
work hereunder, exclusive of optione, will not exceed the sum of 5 eventy-Two
Theousand Dollare {$§72. 000. 00}, exclusive of {ixed fee, and the Subcontractor
agrees to make every reacsonable effort to keep said cogte within eaid estimate.
Neither the Company nor the Subcontractor guarantees the accuracy of aaid
estimate. If the arnount payable o the Subcontractor hereunder ahall have
equalled such total eatimated cost, the Subcontractor shail not continue per-
formance of the Subcontract unless and unti] the total estimated coat shall

kave been increased by the Company The Subcontractor shall notify the
Company of the date when, in the Subcontractor's estimation, the total satimat-
ed amount payable hereunder will egqual such estimated coat; auch notices shall
be given at least fifteen (15) days prior to auch date

The maxirmumn amount authorized by the Company fot reimbursement for work
performed and commitments made prior to June 30, 1959, including a {ixed {ee,
18 Forty-Five Thousand Dollara (545, 000, 00) Any expenditures or commit-
menta in excess of thigd amount made by the Subcontractor prior to June 30, 1259,
will be for the account of Subcontracior, Unless wratten authorization for
additional funds 15 guiven by the Company tu the Sub.ontractor prior to June 39,
1952, or such other date as the parties may muatually agree upon, the Sub-
contract will terminate, and the Subcontractor will be reimbursed for its
expenditurea and allowable fee in accordance with the termnation article of
this Subcontract relating to termination for the convenience of the Government,
but not in excess ol the amount avthorized for work performed prior to

June 30, 1959.

The estimated total cost designated in hine three of paragraph one of this
ARTICLE 1V shall autornaiticaliy be increased by the amounts aet forth balow
for worik performed by the Bubcontractor under any option whith is exerciasd
by the Company:

Optivn No Amount
1 $72.000. 00
1 36, 000. 00
Il 72, 000. DO
IV 36,000 00
v 36, 000 OO0
Vi T2.000 00

——



-

96X -42124-C

Page 5

ARTICLE ¥ - PAYMENTS

A

_'“-—-“__—_

Feimbursement for Allowable Costs. The Subcontractor will ba

reimbursed monthly within thirty (30) days after receipt of
invaices for its allowable conts expended in accordance with
ARTICLES II] and IV hereof upon submission by the Subcontractor
of duly cartified vouchers or such other documents as the Company
may require and in the form required by the Company.

Provigional Ovarhead Rates. For the purposs of making paymants
in accordance with ARTICLE V A. of thia Subcontract, the [ollow-

ing provisional overhead rates shall apply:

1, Operating Overhead 130 % of direct labor

2. General and Administrative 13 % of Subcontractor's
allowable costs excluding
G k A expenses.

Detarmination of Overhead Rates. Upon the determination of the
revised rates for overhead allowance as provided in Appendix A,

the Subcontractor ahall pay to the Company the amount, if any, by
which the o¢verhead allowance paid under the provisicnal rate excesds
the amount payable under the reviaed rate, or the Company shall pay
ta the Subcontractor the amount, if any, by which the overhead allow-
ance paid under the provisional rate is less than the amount payable
under the revised rate.

Fixed Fee. Ninety percent {90%) of the fixed fee shall be paid in
manthiy inatallments as follows:

1. Thke Subceniractor ghall receive cach month a sum bearing the
same ratio 1o ninety percent {30%) of the fixed fes ap the allow-
able coste reimburged to the Subcontractor in accordance with
paragraph A. of this ARTICLE V baars to the total estimated
cast eatablinhed under paragraph A. of ARTICLE IV.

2. Upon completion and acceptance of the work hereunder and upon
completion And submission by the Subcontractor of property
accounting, patent diaclosure, and assignment and fina]l releane
in a form required by the Compaay and upon determination of
the revised rate for overhead allowance and the payment of
any amount due the Company by the Subcontractor under
paragraph C. of this ARTICLE V, the Company shall pay the
Subcontractor the remaining amount of the fixed fee,
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ARTICLE VI - INDEMNIFICATION

A. Subject to the availability of appropriated funds, the Subcontractor
shall he indemnified and held harmless against all claims, losses
and expenses on hccount of parsonal injury or property damage
{inclunding injury o the Subcontractor's employeea or damage to the
Subcontractor's proparty), not compenaated by insurance or sther-
wise, based on or caused by the simulated radioactive wastes or
radioactive tracer matsarial furnished by the Company and used by
the Subcontractor in the performance of the work under thia Sub-
contract, unless auch claim, loss or expense 14 caused directly by
bad faith or willful misconduct on the part of the Corporate Officer
of the Subcontractor or the aupervising representative of the Sub-
contractor for the performance of the work under this Subcontract,
and provided such c¢laim, lose or expense is not specifically made
ar allowable cost elsewheres in this Subcontract

B. Subcontractor shall alec be indemnified and held harmleas against
all clmima by or on behalf of Company employees under Workmen's
Compenaation lawas.

ARTICLE VIl - SUB-SUBCONTRACTS AND PURCHASES

A, While it is the intent of this Subcontract that the Subcontractor will
perforin the major portion of the work defined in ARTICLE I hereof,
with it8 own forces, it may enter into sub-subcontracte for work and
services which the Subcontractor is obliged to perform under
ARTICLE I hereof eubject to the limitations set forth in this
ARTICLE V1.

B. The Subcontractor shall reduce to writing all sub-subcentracts {except
contracta with itse employeeas) made pursuant to this Subcontract.

C. The following prior writtan approvals are required for all sub-
aubcontracis eniered into by the Subcontractor;

1. All cost reimbursement {ype sub-subcontracts regardless of
amount and all sub-subcontracts over $100, 000, 0} are subject
to the prior written a; sroval of the Company and the Commission.

2. All sub-subcontractes in axcess of §2, 500 and less than $100, 000, 00
are subject to prior written approval of the Company.
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3. All lump sum and unit price sub-subcontracts in which the
considerstion is over $500. 00 and lens than $2, 500. are
subject to the prior wriiten approval of the Company axcept
aub-subcontracts awarded to the low bidder on the basin of
proposals received in reply to inquiries sent to competitive
muppliers,

D. Record of Sub-Subcontracie. The Subcontractor agrees that the
racords of files for sach transaction in which the consideration is
more than $500, 00 shall contain information astablishing the
Jastification for the award.

E. For the purpose of this ARTICLE, the tarm '"sub-dubcontract'’ shall
inciude contracis, sub-subcontracts, purchase ordere and commit-
ments (sxcept contracte with the Subcontractor's employoes).

F. The Company o: the Government may furnish wny equipmaent facilitiea
or other itema neceasary for the performance of the work and if the
Company notifies the Snbcontractor that the Company or the Govern-
mant will furnich any equipment, facilities. or other items, thes
Sub-contractor ahall not parchase such equipment, facilities, ar
other items unless otharwise directed in writing by the Company.

The Scbocontractor shall obwrin the approval of the Company of
any building alterations and/or conetruction to be performad by
the Subcontractor as wall as that to be periormed by any third party.

G. The Subcontractos agrees to comnply with requirements of the
Company's subcontract purchasing procedure dated January 2, 1958,
a copy of which has baen furnished to the Subconttactor and which
in incorporated herein and i made a part heraof by reference.

ARTICLE VILI - RELEASE OR FUBLICATION OF INFORMATION

The resulte of the work under this Subcontract may net be published by the
Subcontractor except with the prior written approval of the Company.

ARTICLE IX - ADDITIONAL INSURANCE

Premiurmns paid by the Subcontractor for additional insurance o cover riaka
directly attributable to thia Subcontract sball be reimbursed as a direct cont,
Such insurance shall be specifically desigrztel aw applicable solaly to this
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Subcontracy. Payment thersof by the Company shall not excluds sllowanca
of Subcoatractor's gsneral insurance cast as an overhead expsnse. |

ARTICLE X - TERMS AND CONDITIONS

The provisions of "Terms and Conditions', designated as File No. 2-53 (1-58}
pages L, 2, and 3B are xttached hereto and made a part hereof axcept
Paragraph ¢ of ARTICLE 21 is hersby deleted,

ARTICLE XI - APPROVAL REQUIRED

This Subcontract shall have no force or cffect until approved in writing by a
duly authorired representative of the Commissioa.

IN WITNESS WHEREOF, the parties hareto have axecuted this Subcootract as
of the day, month and vear first abova writtan.

UNION CARBIDE NUCLEAR COMPANY
DIVISION OF UNION CARBIDE CORFPORATION

By N il LM
Ceneral Purchasing Agent

THE CAREY SALT COMPANY

BY A L <N

| Title s dbe ot L mrre ST ere T ong

APPROVED IN BEEALF OF THE UNITED
STATES ATOMIC ENERGY COMMISSION

H .0 aRD e

By
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placimy of al] orders for vatetlabe, facilitien, end supplios o conmectjsn with par-
nanck thah sahtenct wnd whall poceed 1o casosl promplby all crining saders
tvmimatn all aubconrmctn (nwafar wh sur b oodete or pubromowcly e charpeabbs
«him corlrect .

ke Tevminatian Fer Dateudr. The Ttmonce of the work may be eninmied for
delanh il the Salbet reiumen or Pails Lo prosscug che work, o any caparible part
ttreed, widk ouch diligence wn wlll wmure we compietion within & reesnsbie time:
Pruvidgsh Thol ths performuncs of e work shall mot be ieimineted ine defant be asasr
of l.l{ delaps in rampladicn of wark dur o umlatevesubls cuumex beyond the
contial dnd wilbow, iha faali o dagligese of the Seller, indoding, bul not reatra wed
ta, noew of Tod, or of the p-ublir encmn, a-bw ol Ehe Gorstameng 1 el s sovercagn
o rostorecdusl capsciry, Birep, ey, rpdemace, quasotioe restricdoms, srihes,
ki smiargorn, b ohanuvally severe wresther of delmge of mubcodirsciars due o
such capn=n, il the Seller abgll within ten (10F days romw Ik beginming of auy a1 |
dulst (unless the Cospany chall grost o Iurther poriod el s prior 14 the dai- of
linal metilement of the concraetd amiily 1 Conpany o wodlog of ke cuusen oF delan,
who shall mormain (ke focis and the wesene of che Hefuy and eatend vhe vine dor
cowpleting i work when s 42 rudgiient the hindings of Tael Jusif w3ch an ev-
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1he urtec e sotiy fad “*Oippetes, ™
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lot the defualt of th~ Seller, the Fappant mar cmier wpon the preniaes
i ol il mmaieriale, 1ol mackinere, equpeont., amd s lasers,
seamian al she Sehled wnd of g1l aptiosi=, primlege .

whacl may be pwhed by
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wonten 1, [ull ond complete wetlavent of w2l claome of tee Seller with peape :
teratotcd nork akoll by pade gp Jollow -

(1} Awaumprianm af Jullec'e Gbligotions,  Fae Fonpeoy mas, b stk o eeda,
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Lika wll wush Merl- ms the Compamy muy regquos Tof 1 perpree ol j‘.m wEnANg
in the Crampany all th viahiw wed benefra of vhe Seiler apder such uhliganens or
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{3 Poymeal for dpwabls Cppre. The Lompuiy smell tmimbgrne the Seller o
alhe cpaelin ber al) shhonable comts uscurred in rve pelev ance of L eeinansf
wurd and mA previcumly spinbaresd o olbeterlee discnarged,

11} Fayment far Tarmingion Expomze. 1l purformance o »wl wsder tbe Gondrar
I% tnrmamated bor the convenwncs al the Govarnmisg, Vi Compsn; shail resl o
Ve heller [or such further eancmdowren rede atiet the date of Lerminalion ‘ot the
prolesPom of fepvenaieit propetty amd for swb lagal aed accuslling setv. or
1 FanpACLigh itk S0 lemenl aw s Poyuired oF agabeied By the Tomgean

L4 Popagars &n dceawmt of Flasd P, I poriuoman ¢ of worl ander the . onirarc
i et anmisd o The comvenicias ol the Lotumoeem . b 2o lier vinbl be poid 1l
pordisn ol Lhe liseil b while v ahe wotk actusbly coupleted, s dewarp, oen by che
r-uiwpllmk. podds N ter prdare wiwrk umder thoa cemelwon leug Papmenty .-u-.-ru..nl:.
Sdde oo mceaunt o0 e fae. M peeloemomce of Ane nork urder che comirsn o
perinated for the dyfayle of yle Neller, no durther pavucms s aceoum o L
e Fen abul] wiattee.

Ve Campawigrien of dgwh Dot |2 arfirag W e wncast dee the sglier wuder
chus wnpele. chete wmiad! be dedwcted 17 a1 ynll pebdaced fdvanre o oler on-
liquithand poymeeis un mes okne tharetolde sl e G flhe Seller, 120 mny claies shacl
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the Compasy amd/or the Coveromem may have sgainmt the Sebler o oooneclion
wilh thin coutheet, sad [5) dodwciboas onder the terma of 1hbe condrech. asd not
oikgdwine rocovered by o oredited o the Coinpany . Nmbitg conwised w thin
sgtuph whwll be cohmirmed io limit or affest apy otber remedinn whick ihe
may have on w ramull of m delfanli by e Sellor,
{§} Disganitien of Advancen T porigrossce of the wick wder e conrent in
tarmimated for the delauls of wbe Seller, the 5ol mbwll Porthxih ovmie 1ooibe
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LITIGATION AND €L AdWE
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with lhe- delenme: of the acviop 0 gt Tath, and in sock svgsl the dufegne al the
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APPENDIX A
The Carey Salt Company
Subcontract 36X-421 24- C

STATEMENT OF ALLOWABLE AND UNALLOWABLE COSTS

I = ACCOUNTING PROCEDURE

The Subcontractor represents that it has, and haa had throughout
ite curreant and next preceding fiscal ysars, an established accounting pro-
-eadure which will accurately reflest all of the cogts allowable hersunder;
that such sstablished accounting procedure is in accordance with gensrally
accepted accounting principles, consistenily applied; that such established
accounting procedure is fully reflected in ite books of account; that it will
maintain ite books of account in accordance with such established accounting
procedure for the period of this Subcontract unless otherwise approved in
writing by the Company, and that it will maintain its books of account in a
manne? conducive to varification by audit.

il - ALILOWABLE COSTS

A, Bawls for Determination of Allowable Cowts The allowable conts
to be reimburwed to the Subcontractor under this Subcontract shall be all
costs and expenses necesasarily incurred by the Sehcontractor in the proper
performance of this Subcontract; provided, however allowable costa shall
not include, directly or indirectly. 1) any costs or expenses designated in
thia Subcontract, or thia Appendix 2s unaliowable. and {i1| any costa or
expenssd for overhead and other indirect costs excapt to the extent provided
in paragraph B. (2] of this Article Ii.

B. Exampies of Allowahle Cogte. The following are sxamples of items
of cost which are allowable under th = Subcontract to the extent indicated.

1. DPirect Costs,

{a) Threct Labor. Dhirect labor coste consisting of
salaries and wages including premium pay actually paid by
the Subcontractor and properly chargeahle to the perform-
ance of this Subcontract in accordance with the established
accounting precedure of the Subcontractor, consistently
applied. In the svent the full time of an arnployea of the
Subcontractor is not applied on the work hersunder, his
malary shall be prorated on ths baeis of the actual time
worked in the performance of this Subcontract,

e ———— _
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{b} Engineering Labor. Engineering labor costs consisting of salaries .
and wages actually paid by the Subcontractor and properly chargeable to the
performancen of this Subcontract in azcordance with the satablished account-
ing pracedure of the Subcontractor, consistently applied. Jn the event the .
full time of an emaployee of the Subcontractor is not applied on the work
hereunder, his salary shall be proratad on the bagis of the actual time
worked in the perfarmance of this Subcontract.

{c] Materials. The cost of purchaged materials, touls, suppliea,
apparstus, equipment, and other articles {including processing and teating
thereof and rentals of apparatus and equipment} and services {all of which
are collectively referred to in thia paragraph as "Materiais™), including
transportation charges thereon ae are condumed during or necessarily
acquired by the Subcontractor solely for, the performamce of its undertak-
ings hereunder, If such Materiais are furnished {rom the Subcontractor's
cormnmon invantary, such Materiale ah21] be charged at the Subcontractor®s
inventory cost thereof in accordance with the Subcontractor's established
accounting procedute, consistently applied. In caleulating the cost of
Materials, there shall be deducted all cash discounts, trade discounts,
rebates and other allowances and creditnm available to the Subcontractor,
inglyding credit for any Materiala returned to stock or to vendors. The
Subcontractor shall phyeically inventory Materials left over after the
performance of this Subcontract and shall furnish the Company with a
certified copy of such inventory.

(d) Cost of Travel. Cost of travel for the Subcontractor's enginasring
and aperating employess in connection with mattera directly related and
pertinent to the performance of the work under thia Subcontract. Cost of
travel for employzen in other than engineering and operating classifications
shall be charged to overhead accounts. Reimbursement shall be limited to
the actual cost of transporpertation, cormmunications and lodging plus an
allowance of Seven Dollare ‘$7. 00! {for each full calendar day sach employee
ie in travel atatu® in lien of subsistence and all other expenaes for traval
performaed. One-fourth (1/4) of the daily allowance in payable for each
t-hour period, or less, of travel status time. Tranaportation and lodging
receipts shall be retained with report of travel expensea, to the axtent
that obtaining and retention of euch receipts is consistent with the Selier's
practice. Cost of travel in private autornobiles ahall be reimbursed at the
rate of 7 centa per mile based upon mileage distances set forth in the Rand-
McNally Road Atlas.
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{e} Other Direct Coste. The cost of such other direct
expenditures by the Subcontractor as may ba approved or
ratified by the Company a» properly allocable to the perform-
ance of the work hereunder and which are specifically certified
by the Company in writing t0 conatitute an allowable item of
cont.

Z. Indirect Costn.

(a} Operating Overhead. An allowance to cover all of
the Subcontractor's overhead and indirect expenses {axcept
G k A sxpenser set forth below) properly allocable to the
performance of the work under this Subcontract other than
the unallowable costs set forth in Article ITI of this Appendix
A shall ba paid to the Subcontractar. Such an allowance whall
be the sum that bears the same ratio of the direct labor coat
exclusive of engineering labor allowable unde: this Sub-
contract a# the total overhead and indirect expenneas of the
Subcontractor hears to the total direct labor axclurive of
engineering labor in the fiscal year or yearws covered by
this Subcontract.

{(b) General and Administrative Expansa. An allowance
to cover all general and administrative costa of Subcontractor,
other than the unallowable costs set forth in Article III of
this Appeandix, shail be paid tc the Subcontractor. Such
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allowance shall be the swm which bears the same ratio to
the total allawable cowsts under this Subcontract, exclusive
of the coste allowable under this item (b}, as the total
general and administrative expenses of the Subcontractor
bears to the total cost of the Snbcontractor's sales in

the fiscal year ar yeara coverad by this Subcontract.

{c) Determination of Overhead Rates. Upon the com-
pletion or termination of this Subcontract, the Company,
in consultation with the Subcontractor, shall deterrnine the
actual rates of operating overhead and gensral and adminis-
trativa axpengs allowances applicable ta this Subcontract
in accordance with items {a) and {b) above, and the partiss
shall axecute and appropriate amendment to this Subcontract
setting forth tha rate agreesd upon which shall apply to the
entire period of the Subcontract. In determining Subcon-
tractor's total operating overhead and total general and
admininirative expenses under items (a) and {b) above, there
shall be excluded from such totals {i) all coste and expenses
which 2re gimilar to ¢r of the same clasa an costs and ex-
penases which are unallowable or are allowable as direct costs
under this Subcontract or this Appendix and {ii' all costa
and expenees which, in accordance with Subcontractor's sa-
tablished accounting procedure, are charged on Subcontractor's
bocks of account as direct costes 0f another job or contract.
if the Cornpany and the Subcontractor fail te agree upon such
revised overhead and general and administrative rates within
ninety (30} days {or extended period to which the partiea
may agree} after expiration or termination of this Subcontract,
the failure to agree ahall be deomed to be & diepute within
the intent and meaning of Article 8. DISPUTES, of the
attached "Terms ard Conditinona'.

41 - UNALLOWABLE COSTS

A. Examples of liems of Unallowable Cost. Irrespactive of whather
they are treated aa direct costs or as wndirect coats, the following iteme are
considered unallowables except as indicated. Failure to mention any item of
cost specifically doed not imply that it is aliowable.

1. Advertising, except "help wanted" advertising and other
advertining ciearly necespary for the performance of the Subcon-
tract,
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2., Bad debts {includiag axpenses of callection} and pro-
visiona of reserves for such debts.

3, Bonuses, and similar compensation under any othar name,
which are not consiatent with a practice so established ap to
constitute a condition of employment.

4. Compensation pursuant to any agrasment or understanding
for peyment of a commisesion, percentage, brokerags, or contingent
fas to any perzon or eelling agency amployad or ratained to solicit
or sscurs & Government contract.

5. Contingency reserve pyrovisions {except provisions for 1
splf- insurance raserves).

s, Contributions and donations,

7. Depreciation in excess of that calculated by application of
the straight-line method, on the basis of sxpected ueeful life, to
the cost of acquisition of the relatad fixed ansets less satimated
salvage or residunl value at the end of the expacted useful life.

Any amount for depreciation in excesrs of that computed in accord-
ance with the foregoing isa not allowable. regardleas of whether such
excess id included in tax amortization certificates or is acceptable
for income tax purposes under libsralized depreciation metheds
permitted by the Internal Revenue Code and Regulation. Amortiza-
tion or depreciation of unrealized appreciation of values of asseta
or of assets fully armnortized or depreciated on the Subcontractor's
books of account is unallowable,

8. Dividends provisione oT payments.
9. Entertainment expenses.
10. Federal, atate and local taxes on income and excess profits.

il. Interest on borrowings, however represented, bond discount
and expenses, and financing charges,

iZ2. Legal, accounting, and consulting services, and related
expensen incurred in connection with organization or rearganization,
prosecution of patent infringement lit:gation, prosecution or defense
of anti-trust suits, or the prosecution of claims against the United
States.
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13. Loeaes from sale, exchange, or abandomment of capital
assets, including investments

l4. IL.oeses on sther confracts.

15. Maintenance, depreciation and other costs incidental (o
the Subeontractor's excess farilities {including machinery and
equipment} other than reasncabhle atandby facililies.

lé&  Prermums for 'nsurance on the lives of any persons where
the Bubrontractor 15 the bereficiary directly or indi: ectly.

17 Selling ard disiribution activities and related expenses
net applicakble fo this Subcoatract products oY servicas

18 Taxepe and rxoensen in connection with financing, refinanc-
g, or refunding operanona, :ncluding tha listing of securities
on sxchenges

19, Empinyee compersaben aad bepeiit plans. nciuding pen-
sion. vacalien, miev leave hospitalizavion, termination pay,
retiremert, bonue proup health, a:cadzant afe nsurance, atc.,
entplovee relat.on preprams. wmelading awards  rteoreation house
oruin operptien of -epensiries etr estept those currently
i effect as ol the de b ol the Bob ortract afr s conditiorn of errployment.

AL Fineg ard weintliea pxcent cv provi led [or elsewhere 1n
thia Sgbede ra. -

e Excent (g artkerw.ae pravded ir 'rie Sepcontract, Togses
ditd eApeEnded (RO corrpendatas by sagurat e o otharnwrsg) gudta.ned
in the performanc= of thos Suhenntract

22 Muving expennes of empiovees spa the = families excegpt
x4 gpecifically pravided 1n "nra Subicantrane:

2 Any grobtsar ocerc vty ot rotra -compntay transactions
ard trancac I oLe v th gubAs - r1ge ot ot D re 2 of the 3 LoORtractor
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B. Examples nf Tnallo

wable Coete Unlesg 3
Approved by the ¢

pecifically
Ompany,

l. Rearrangement or relocation of facilitien or Plant sites.
2

Repair and replacement of Guvernmeut-uwnad Property,

kN Security redsures of 3 #pecial natura.




RA/RCHAZFE “RDER SIRINOHTRACT 96X-4217haC

SUFHLEMERTAL AGREEMENT NG, 1

TRI: SUFFLEMENTAL AGHEEMENWT, mace hd éntered ipto thie the 10tk dey of

March, 1954, by And between UNIJN CARFIDF NUCLEAR COMEANY, DIVISION OF

UNTIR CARRIDE COTFORATION (here.rsfter referred to ag the "Contrator” or

the "Compeny”) acting under Tontract No. W-Till-eng-26 with the URITED

STATES UF AMERICA {hereinafter referred to ag the "Soveroment") ss represented
by Lhe LNITED STATES ATYMIC ENERGY COMMISSIOR (hereimafter referred to as the
"Cammigsion™) and THE CARRY SALT TOKPANY (hereipefter referred to &g the "Seller”
or the "“ubeontractor")

WITHESSETH THAT:

AHERBAS the Compary and the Sukcontractor huve herstofore as of the 9th day
of Pebruary, 1959 entered into Purcuase Jrder Subcantyact YoX-L2124-C (herein-
alfter referred to &2 the "Subconiract” ), and

WHEREAS, it iz Tound ascvantageo eamd in the best in.erests of tone Contrector and
Goveroment to modify s2ild Subcontract ay herelrafier set forth,

HOw, THERFEF JRE, in <ongliderat-on f the premiser :nd the mutua. agreements
here.pafter seat forth, tla Jub-onteact 2 pereby acdliied o tne fol owing
particulars only.

. o article Vi oo INDEEIVZATT ¥, Paregrsph &, line 1L, the word
"glloweble” is hereby ueleted, au? the word oalliweble' substituted
in lieu =herectd

2, In Article 17 - AUDITIOBAL INSUMASNCE - * & warnls "3uilert —o the approvel
»f the Campezoy shell be inagertes poe~eline *he F4-=¢ zenience of the first
CabhpAar igreph, uegianing with e wor - Mremoum-

3 [n Arpeadis “A' - JTATEMENT CF AT WARLE &40 URALLOWABLE 205TS, under
subpareazragh T.7 L, «dd the fol._wirs

n1

3, Jvertame wook Aand reloted cogerso oo 3 Jdirect and ipairect labor”.

All erher rovision erns B0G conditioss o7 e Atuwonbrect shall remsino
0 HAagel] Ard T6 dwl. a0 E AW tie 1

I8 WITKLGE JHERE . Lhe jartles peretd bhave execus=" "L°L Supplemental
agrec.ern, o of the s L't oand year fies=t n%o 3 R
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FILURASEL JRDER STROCNTRACT KO. 96X-LR12L-C

SUTFLEMENTAL AGRERMERT Moo 5

THIS JUFPLEMETAL AREERMGAT, made and entered into this the %th day of March,
27?51, by and tetwser UNIDY CARBIDE NUCLEA. CCOMPANY, DIVISION OF UNWICN CARSIDE
TULAPTRATION ‘herelnafter refsrred ic as the "Company") acting under Contract
Vo. W-Tylli-emg-25 with THE UNITED STATEIS T AZRICA (hersinafter referred to
&s the "iovarrment®} ap represanted by THE WIITID STATES ATCMIC ZNERCY COM-
¥ISSICE (hereinafter referred t¢ as the "Copmission™) and THE CAREY SALT
SCIPANY (hareinafter referred to as the "Sellar')

l‘:ﬂr:‘ji}HLH [ H

WHEREAS +he Company and the Saller have heretofora as of the 2th day of
Febroary, 1959 antersd inte Firchase Order Subconiract $6{-L2124-C (herain-
after referred to aa the "igreenant"), and

WHERTAS the Agreamer.t has heretcfors been modiflied by Suprismantal Agrsament
cumbers 1, 2, 3, ant 4, and

WHEREAS 1t ia frond sdvantagecus and in the hest interests of the Zompeayr and
severnmart o modifr waid Afgreement s hareinafter met forth,

KCW, THIRZF. .., :r ccra.daeration of the rrarises and ihe metugl a.graunahs
hereirafter pot forth, the ‘sreement ls hersty madl f j_n .2 f~Tiowins
partieulars enly-

- Inm Artiele IV - MALIMOM AN UT AND TIITTATI NG, delel- faragrathe A oand
cin their eptirety and ilnpsery the f:llowlng in iie. therecf.

"A It ls metimeted that the %ciald c~et 4 the " mpssy for parfoermance
of th's Adoresment for toe per.d March &, (9S% thre:gr June 35, 1642
11 net wxesed & maxomum arcocnt f 390,77 LI, whaic amowht fohszats
of 5,000 estimated coat and 3°,850. . fee,
s r ATt ocae VIo- LLLEICITFITATIN, Paraa: d.ph A, Line 13}, the word "a.liow
al.a" 18 quresy deleted and the wird "gnalilowable” sabetitated In Tie:
theredf.

ALT -ther prov.elci 3, termA oaco ondd

it ne f the Agreemernt shall remalr un
rhprged apd e f2 4 mre e effect .

1

IN AT EBS wHITILE, ihe parties herets have axecuted Lhos OO plenstal Agres
meart A oof the day, mon'n and vear first s ve written,

-}
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FURCHASE ORDER SUBCONTRACT NO. 96X-242121-C
SUFFLEMENTAL AGREEMENT KO. 4

THIS SUPFLEMENTAL AGHEFMENT entersd intc the 2nd day of Fsbruary, 1961 and
effsctive the lat day of March, 1661, by and beétween UNION CARBIDE NUCLEAR
COMPANY, DIVISION OF UNIOV CARBIDE CORPORATION (hereinafter reaferred to as

the "Centractor” or the "Company™), acting under Contrect No. W-T405-wng-26
with THE VHITED STATES OF AMAERICA fhereina.ftor rafearysd to aa the "Covern-
ment™), ae represented by THE UNITED STATES ATOMIC ENERCY COMISSION (herein-
after referred to am the "Cormimsicn™), snd THE CAREY SALT COMPANT (hereinafter
rafarred to a8 the MSellert), )

WITHESSETI! THAT;:

WHEREAS, the Company and the Seller have heretofore am of the ninth day of
February, 1759, entered into Purchase Order Subcontrect No. 96X-42124-C
{hereinatter referred to as the M"Agreemeni’), &

WHEREAS the Subcontract has heretofore been modified by Supplemential Agreement
Haovhers 1, 2 and 3, and

WHEREAS the parties herstc have mitered Iinto Subcontract No. 2070 whersby the
Seller has agreed to f{urnmlsh the Company certain mine space and services in
salt mirea of the Seller located nesr Hutchinson and lyvnz, Fansas for the
parmoas of conducting certain experiments t: detesrmine the fesslbility of
disposing of reactor fuel reprocessing wastes in rock salt, and

WHEREAS the Jorpany is desiyous of securing additicnsl supporting services
from the Seller in conducting the asid eoperiments and the Sellar is willing
to furnish such services as hereingfter provided

HOW, TAEREPCARE, in conalderaticn of the premises and mutual agresnenis herein-
after set forth, the Subcentract ip hereby medified in the followlng particulars

only:

1. A4rticles I, II, IIT, IV, V and V. are hereby deleted in their entirety and
the following Articles I, II, IIT, IV, V and Y] ere substitubtasd in lieu
therecf.

PARTICIC I - STATEMENT CF WORK

‘4. In support of the Company's sxperiments to deternine the feasibillty
of disposing of reactor fuel reprocessing wastes in rock salt {(herein-
after referred to aep the "Work"), the Sellsr shall render service and
furnish facilities aw et forth below for the periods shown. Test
equipment will be provided and opsrated by the Company.

Mouring the Period Yursh 2, 19249 Lhrough Februsry 28, 1961:

"1l. The Jeller zhall prrvide =pace in its Hutchinaon, Kansas mine
and provide the f:l.ewing supporting services for the Work:




Supplonentsl Agreement Y¥e. L
iurehase Crder ubeon’ract FA-42124-C

tage 2

.

ny, The

and
bhe

{1 Geale any loose rock off the ceiling and whitewash the
waila and ceiling of the selected test chamber; (2] provide
sdequate lighting ang vemiilaticnm of said chamber; and (3!
provida sucn power cables and . 1tlets as may be reguired tc
operate the test squipient and asmcciated control panels.

v1) Fxcavate two cavities, approximately 7-1/2t x 7-1/2?
x .0t, separated by a lineal distance of 100 feet; (2}
c.re 4drill 120 thermecouple wells in floor of chamber at
incations designated by the Sompany: (3) transfer test
mauipment from the aurface down tc the teest chamber: {4)
azgenible ard inutall all test equipment in accordance with
apeciricatione designated ty ithe Ccmpany: {5) assemble the
sgrneniad cavily-cover according to apeelfications designuied
Ly the Icmpany; (&) conduct necessary testa to determine that
al’ apiprent and facil_ties sre funeticnng properliy; (7
transfer approximetely 7,000 gallons cf Company furmished
aynthet_c, nin-radicact ve, reactor fuel reprocessing wasta
from ths surface tc the test cevitiens ln messured ameounta
frr each cavity specified by the Company: and (8) perfamm

1 other work recessery . r incident tc the parformance of
the ahove wrk.

Fil1 the two cavities 7-1/2¢ x 7-1/2t x 10t with brine sclutlon.
ixcavate tw, axperimsntal test chambers In the wall of the
large test peom. The bettom plane I esacl ~hamber [a to be
l.eated 3Y aneve and parallal %0 *rne T2-or of the teat roon:
sach heing 10t wide x &% high x ' levp; each to have one

190 pyoare x 210 Jeep sxcavated hole loeated in scecrdance
with Lhe sketeh "Sugzested Locaticn foer EZxperimente I and 2V,
deted May 11, U257, Ach chanmhar is to have approcimately

~2 themmigouple heles lrgiatad at the direction of the Company.
Seavate one onvity Womguare a B4 leer on the [loor of the
adne In o the area adlacert 4 the .arge test room.

weller sha!l provide uine sphce, supporting labcr, materisl
211ty services Lo enabls Jompany erscnnel to eondutt
I New me experiments *n the 3el.er s 'uichinscn mine:

ctudy of Javity Alteracicn 1or Sinthelic danford & Futex
daste inm .wek 3a.i. An etperiment cotel sting of bwo 30
Aiameter cylinders 37 lonz contain:ng aynthetic waata, The
cylinders will o swa’ed with sa:t Lliocks and heated wsver a
paried of tims, & char 7@ Irn shape of Lhe cavitiss wil!l
e be siudied "o cletal..
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Supplerental Apreemant Mo, o
Purchase “rder Umbeantract MR-42024- 0
Page &

t. Detemsing ops of Sffert of Tewperature Vardaticn of Thermal

Ireperties F Falt om AppSl

- ¢

o omxperioant Wil aaml o0 o T LRE Lemivpemens - hempeTalires
arcund A 2oy of buried heaters ans sround 2 stnpgie heater,

c. Ffieid Meggurmrent of feat Fiow Peatterns from Cylindpicsl fadio-
aptive dourges CEtored in Natured Salt Formations. & long
eylindri~al heater (44" active length, will be bwuried in the
Foovr woth LD thermm 2ouplez installed at varioua diztances and
varioue depths in =ight h.2e=s arourd this hester. A second
7¥lindrical heater wi:zl be buried in the well of the large
riliar ad'zscet e the dompeny s previovs experinents, and
will aise have L] thermocsuples in eipght aimilar nooes.  Slal
Lype strei: ganges wilil e instalied to measuys Floor Lo
ceiling movement apd "ell” type zaugea to measure fLoor o
celling and witi to wWell moverent.

2. Mipom and buddie™ Test. A small T2 x 12T x 247 avity cut
ints the fage 3 ril a» ard DEv.ng 4 recessed Tloor wlill te
used to erdsunte the coroept f dispossl o oghail~w . ayers ok
toe Tisor of A4 cavity 'rn osalt.

i, The Jeiler sra;> fornish wathout chelJe axecapt Top iako T Aard

traraportaTiorn 81 (A) plocka ¢f matit, ‘otz -sbimstsed weipgnt
TO reunds, ane shell ship via | vrepaid met. - fredight b0 the

Follow:ing .aress:

Silgerme 0 0 vertsin

i Gecloploal lurwey
dreom, cilling

Fem - L1 AyentE s 0 oeman
OOER ONrine, twrniend

Jootraet

Wi Whe Sellor Wil oerrg AnL1 oAt anpoeadmataly foor (40 lpestions in
the TMon: mine, Trare Wil te ke L enpe Weles b el LeovRt3An. I
tr Pl ire hoae wl 1L Ye N tae ITgL-, W4 L Feet 2een, e ;
cerar bl R e e §, 0 TenT vort ol Lr A% posmibla, 0Ll L
Feer aesr . Twe. L Lhe Toup pors B2 e pest! c8 oara flrxed 52 Pollows-

iRt i aexereme sonin oend Y Lre "Moo pac” entry.
AL whe extrens west and of Dntry ! 5 off the The u oM ertry.

taxations oF the two sda Y -5 core gri1l hries 211 be determined
afier Lhe work : egins. 1

"rinp tre beel ol Vxpek 1 4E 3 Ehr o ;..'11.]"_,'_&;_;:.-'_',_ A

[Fepfrip. LIRS = P R

we o Tnosdditlen . LR s oanrtiuat s o the taterent of Aork ootlined
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Lwrchage Opder Sube it wfa L2124
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‘m Artsele IOA abe o, the 3¢ _ler shalil provide s ppourting labor,
ALY vt 1LY fewwize - enalle the lompany oT Lomrnany
wrtoe el b eevey Lk fnl.owing ioecrzbe| studma
related booroaet e Liuw ma o1v oty Lot 1Htr . D soree i thre
el erta Futebo-oor and Lysns, . s ” MINes [rovaies ' v onder
Apare 4VIREMArT S CONTTACT o0 T TatWel, The Tompany Aanc
the “&_. T,

a. T PLs mEtALY thres | )] roome r&ppD £SBITEIY * 0 4 7T (a0 PR
wW.i' e exasvated anl heated tc var: us temjeratires.  Vhe
rlagtie¢ flow {epasr rate) will *e pegsured In bhFie SRI. TLOME
2t ame .ent temrerst oss aie! 81 the elevated tempevnrires. ¥
Toealing the o ooms s, reea of drfferent <tres: t e affer, 7
ML Ial Eoress SL1 A s T e 30 dlwT.

t. EASUIANTE ot A 2 L& GerBftyre cpn ovartous ot e
the Bel erts dot oz ¢ oapd (Fralf, Lansid mines w.l, Te
.o e deter ops T wPfeots o odeapth, rom s.g€, and
211%ar TI o oo, TAR 200 12 e :nt3 loom thine mesoare
oarts wall e aza, Lo 1> APt & I 4. PALALTOGEhLTS
aete s depkr A .1 BYress o a2t Foea . and Yhe rem - oy
gtrocteral tRisot oy foarews . oa fer ogromrge ol radlo
Sar_ve VRELES,

. om0 ttaoagm Lf mmele frTa RAnliniknt L. I vecter DS
the  ompan) .

Turare Loe lerded C o7 2, o . intoa dung B0, 29

B - LR ) 75 S A A TR SR AT e ARPYLIEd Ahppwt Tl tre
droa cLw e bne e el Byt neln a4 e, Poraas wones
- - T -1 T I L AL 22T el
Tra v e gnc ned teee aelor. Y o-i- T o L
a .- oeornoend estheaer o Ter s Ny o llém T ore

e, L, Des-s the Lempatdts rep_ o0t @n-LneAr Lo bR sflLeT, &6

e o o4 chet Furarr rhe owemL a0 amt fepln fpepreipn.

s

ALov L P, Wt ATIa m 1 jer t¢ L scesaar) b
AR Y ARSI VELL LTS SRS o O A o L -5 o T (1 AR A
wubit aael; Rl LA SN I L
Ferferm nim e mg - acw tas ¢ o~ - onreltlion st tre Wore.

¢, Ater avaon Y T L T N T e
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Supplementsal Agreement Ne. 4
Marchaas Opder Smbcontract 6421242
Fuags 5

&, Repove and dispose of wastes and squipment as directed by
the Company.

f. Provide the privilege of and facilitiea for ingr=ss and
spress to the work areas of the Company and fts contractad
personnel and squipment desemed necessary by the Company to
meintain progress in the Work.

Y. It is vnderstood and agreed that radicactlve tracer materials
vy be uaed in the Hutchinson mine aubjecl te the prior approewnl
by the Sellapr, It iz further underatocd and agrsed that the
Company shall have the right to use radicsstlve reactor fusl
reprocessing wagtes and sther radioactive matepials in zon-
duct‘].ng its n@erimant.s in the Lyonsf mine.,

MARDICLE II PEH;DD OF PERFORMANCE

i, The psidod of performanes of this Agresment shall commence March 2,
1959 and sontinue until Jurne 30, 1964. The work shall be in thres
stages. The periodas of performance cf sach stage are as follows:

L. March 2, 1959 through February 28, 1961.
2. Mapch 1, 1961 through June 37, 1961.
X. July 1, 1961 throogh June 30, 1964.

MARTICLE IIJ — CONSIIERATION

"k, Payment for allowsble coste to the =ctent apescified in Appendix MAM
attached hereto and made s part herect and feec as set forth in this
Article shall constitute complets compsnsation For the Seller's
parrices including profit and all items and kinds of expenses not
allowable under the terme of thic Agrssmant.

1. Fixed fee for performance zaot forth in Faragraphs A-%, A-2, A-3
and A-4, Articls [ of this Agraemant - §5,600.00.

2. Fixed fee for performancs a2t forch in Paragraph A-5, Article I
of thie Agreewent - J250.00U,

3. A fixad fes will be negctiated apnually for the performance

described in Peragraphs A4 and A7 of Article T of this

mant. Prior to July lat of ea: 3 year (beginning year 1961) the

Company will present to the Se. .ar the mecope of the work to be

performed during the succesdin twelve-month July-through-June

period, and tihie rarcies agree > negotiaste in good falth the

reascnable estimated coat of @ :h work., The fixed fee for that
"o "ver . twelve-month period shall be f.ve percent (5%) of the agreed
e . au‘c.imu.tad mt. Fni.-.m of t.ha pnrt.iu t.e:s ngru upon such

+ -

T s -obem il o “Ir'--F
'.‘".' : ",ﬂ: " 1'.: A <A J' et oorw LUem,

v " Tt - e T R O
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Supplenental Agreement “o. o
Purchase (rder Subeontreact 96X -L3024 O

Fage &

eotimated cost shell be deamed to be & dispute within the intent
and meaning of Paragreph %3, VISPUTES, of the Terms and {ondaitlons
of the Agreemant.

MARTICLE IV - MAXTHUM APV ARD LIWTA, J°NS

HA.

na.

I"L_

IIF -

T4 is estimated that the totel cosi 1> the Jompany for perfamance
of this Agre~rent fr; the perivd “ar.h 2, 1999 through Febmary 28,
1961 w1ll not exceed F85,500,00, which amount consiste of $87Y,000.00
estimated oot and 0,500,000 fee.

It is estimatea that he total eost 4r the Cunpany fur performance
¢f this Agresment. fur the pericd March 1, 19ci threugh J.ane 37, 1961
w21l not exceed a nax_rum weunt ol 35,250.00, whach amount consists
of 35,000.M eavimatee cost and J200.0M0 fee,

Thee etimated +-t&” comt W the  ompany for  rformance o8 "8

Agrecment Jd.~ing t.e paricd Juy 1, 1% . thr - dJune 3V, |-, &pt
the fixed fer meliad s+a . - Iatewi-a I " rde 0w ATt cle
- T

IIT A2 hereut.

The Jeller o rees Lo uge s west el o+ 1- wime  refoarmance
of this Agreement withir 83 d eat.ird = n8va, .1t de fler e
Company 72 r Lhe Jelisr ooarantees - 4 marae? ol the est _maved
cont 5.

The Seller shall keat *ha _ompa-y surpart 17 aov.esd of emend’ Lupes
arnd commitments ana sh'e’ not rpen. 2w r oo it om, o oa wnte
axzmae gf tke estimati.-a coats Ap set ran on b cle o4 o d TV B,

and az shal, oo det-tna el o orewrdunes esth ARt 2.0 T 7 L hereof,
The fompa 'y 3 we ot ' - e, o we  ® Payments ‘o e 1eller in
srpasg of Ll macmm wour o5 betauiattyve stat L 48 s homaximur
Aus LB WYY o SiEes tanily orools “HoWPLTIRE BY tRe Yimpaeaty, Aol the
SGel.e= -pall ~ob _np r asts oper rmamLe rl s Yrraseet 1y
ey ess L s oo 4 opehed et~ LrmIor L Lta L emx oed bt L the
Jomoeany chal P LE wEa.gr wr Btm oyt e cpeyes inp tle -atimoted
tos. and atot.s, the reviged =ctowalbed oot Wk +oal, tharerpon

ronrt tte T e v timated ot L rerf mar-oe £ vl per od - tpas
Arresment, Lo wvans the e ltL rot e af ary soeh rev, s egt mated
coct, the onpuny 9h&.2 Lasv s fr- cight w wpme 01 s et mee o n 0f

tve mrk and  ther -7, lgatires wnwar Yt r Peemant WP~ o s3al’
wort e Lo perfon

oo dfurtment shall - w s b wmo o owf bt Foyer fes b At

v ent thet the ast o, et wf the Tk valTes Jrear e of2tomaa e
eegt thar— f r 4t = At 4o o=, matod 2o8h 8 e s ay
sareits Lol soovtand, eutelt ko puw Led Papoin fre pararaph cr e




Supplesental Agreement No. 4
Purchass Order Subcontpaet 9AX-42124-C

Page 7

"ART

attached "Terms and Conditions'™ antltled "Changes". HNo claim for
any adjustment of fixed fee shall be made or entertainsd bacauss of
error o cmiesich in computing the sptimated cost of the work,

The giving of any notice by elther perty under thia Article shall nct
ba cunstrued to walve or impair any right of the Company to terminate
the Agresment under the provisions of the Articls entitled "Termination.”

ITLE V- P AYMENTS

!IA-

i,

Fayment for Allowa“le Zista. The 3e ler will be pald menthly within
thirty (30) days after recaipt of invoices for ite allowable -nats
axyended irn accordance with Art!.las 117 ane 1V hereof g subciasion
Y the Geller of Ay caprtified weuchers or #ch other documerts asg
e Dempany may require and in the form eequired Yy the Company.

I rovisional Overhmad datea. For the perpose of paxirg payments in
acxordance with Artiele 7 4. of thia fAsreenant, “he follwnrs pro-
viaiona! overhead ratss shaL. apr 'y
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ATTACHMENT 1

Chronelopicz]l Summary of AEC Contact with

Petroleun Resesrch Corp. and Atomic Storage Lo,

+

-

January, 1960 - A, T, Levorson, consulting patroleum geoleogist, zcting

on behaif of PRC, wrota Dirvector, U. 5. Geological Survey, for help in
arranging & meeting with AEC staff for prasantatian‘of PRC ideae on waste
dispossl.

February 24, 1960 - Meating with Cilmas Hill, President PRC, J. 4,

Lieberman, RDT, and representarives of USGS,

June 17, 1960 - Latter from Licberman to Hill raquesiing an informal

indication of “the nature and scope, including estimated cost, of laboratory
god field iovestigations.,. to demonstrate and prove the concepis..." Stated
that budget limitations precluded commitments for new projects .

June 24, 1960 - Letter from W. &. Colburn, Vice Presidenc PRC, to,

Licbexman transoiktting And alaborating on an outline of research (total
cost - 5248,000),

August, 1361 - PRC negotlated with Blackfeet Indian Tribe om a jeint

veature to drill test wells on the Iadian reservation and to develop a .

facility fox subsurfncé disposal of Hanford high-level wastes. AEC was

not approsched oa this propossal and waz not a party to tha discussions

between TRC and tha Blanifaat Tribe. Sae-staff DADRTS 13&31?, Atgust 17, l96L;
180/18, October 30, 1961; 180/19, November 13, 1961; and 180/20, Novembar 9, L961,
Voluminous correspondancs and much discussion invoelving Semators Menafield

and Matcalf, Governor Rutier, and pumerous private citizens, ZBlackfeat

rajected the proposasl.

T,




JAnUary, L3563 = Ex-lgave:rnar MeWichola of Colorade approached JCAE staff
on behalf of PRC for informaticon on the status of a propesal fo AEC by PRC |
to dispase of radivactive wastes. A propesal of this nature had not bean
made at the time. Review of coukscts with PRC sent to JCAE staif.

- January, 1964 - *Joint propesal from Scearns Roger Manufzeiuring Co.,
_E. 4. Polumbus, Jr. and Assoclates, and Atomic Storage Co, submitted to RDT.
Detailled discussion of the prnpusal.hﬂtween B. W. Akerlow, Stearns Eoger

W. A, Colburn, aad ROT sud Production scaifs. Coples of propossl sent

by Colburn to Senators Mansfield and Metcalf.

Fabruary 12, 1964 = %Proposzl rejected by lettar from Pittwsn o Colburn
on the basis of unaccaptable problems In safaty and economica of the concapt

afcer trechnicsl review by RDT and Froduction.

April 8, 1864 = %Rebutfal attempt by Colbura, submitting a series of
quastiona, answers, and discussion". '

June 8, 1984 - *Dgtailed responsa to questions posed by Colburn in

latter from Vander Weydan.

May 1, 1965 « Latter from Calbuire to Senator Jackson requesting information
on incidence of cancer and leukemia in Washington. Expresses concarn that
radicactiva waste iz ascaping from Hanford. Lettexr refarved to AEC by
Sanator Jackscn,

May 20, 1955 - Rasponsa to Senator Jackson by General Managey.

-

*Copy ﬁttacﬁah,
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RESUME

Atomic-waste 8isposal will play a vital role in the development of
the civilian nuclear industry ac well as in the continuation of the

...—.u—.u--—--—-

4_'fal)-safe", coonmomically competitive method for storing atomic
wvaste was develsped by the Petrglewn Hesearch Corporstion and l1s
presantly owned and beinpg promoted by the Atomie Storsge Company.

In a limited number of locatiems, the pressure of the wster In

deeply buried geologic Formations is lower than the pressure else-
where ln the same formation apnd also lowey than the pressure in other
permesacle formations above and below 1t. Uhen fexic fludds, such az
atomic waste, are Injected into the formatleon by conventionsl pet-
releum-industry technigues, the fluids will remain perpetuslly in
storage, These low-pressurs zones, therefore, copstltute "fajl-safe"
storage =zcmes for toxic flulda becauss the existance of fanlis,
fractures, ate., will result only ino the furthar dilution of the
waste by flulds from the cutslde.

The sites where these storage zones exist can be ukilized effcce-
tively both as industrial centers for aevw fuel-clement-processing
and isctope-productlon planbts And 48 SLOTAEE BALES 10I waste iTom

‘exisbing plants. Tas letter applicetion will reguire that the

atomic waste bte removed from the temporary storage tanks, he trested
in preparation for shipment, and be transported to the sicrage site.

Extenslve work has already been done by many organlzaticons on each
of these operaticns, but e coordinated feasibility study of the
entlre program has not yet been carried out.
It 35 hereby proposed, therefore, that a detailed feasibility study,
a5 described below, bhe conducted by the followlng tesam under the
auspices of the United States Atomlic Ernergy Cammlssion:
Stagrna-Roger qupomti:bn {Frime Contzactor)
E. A. Polumbue, Jr. and Associates

Atomic Storape Company
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The role that atomic-waste disposal will play in the sverall develop-
ment of & dynemic nuclesr industry will be, by necessity, & vital

one. Literally every phase of the nuclear industry, from the mindng
of the ore to the reprocessing of the fuel clements, products atomic
vaste that must be stored for from bundreds 4o thousands of years.

Although the cost of atocmic~waste storage Is not the principle
expense of the nuclear industry, the danger to man's envirocnment
peeed by the waste ls & principle problem £or the industry.

Humerous storage methods have besn proposed and many mors will he
forthcoming. Many of these methods involve scme form of deep burial,
such as in salt mines, in low-permesability shales, in isolated
sandstone lenses, and ln depleted oil fields. The method advocated
ia this proposal also ilnvelves deep grologlc burial but in a very
advanced form.

Many feactors must be considered for any permanent storage methods,
but three of them are paramoant === (1} tie absclute protection of
Mah' 6 environment, (£ cOnservation Of DaLural Iresources, ohd

(3] the ECOLCHLCE.

mdoubtedly, the most importent feature of waste sborage must be
ghsolute safety. Hot only must the method bhe "fall-safe" under
normal conditions, but also, 1t must remain "fall-safe" even 1n the
event of such natursl or man-made catastrophies as devestating
earthquakes pr thermonuclaal explosions.

L

The conservetion of our natural rescurces must also be a major cons

Bideration. Meny very valuable redionuclides are present in atouic

waste, and therefore, the strateglc need for them mast be evaluated.
Fortunately, the projected generation of valuable radiomuelides (frem
civilian applications alone) axeseds the projected production cap-
abjlities of even the proposed lsotope-production plants. Therefore,
guch plenmts cen be fully supplied by fresh wmate from other feeoll-
itles and, consequentiy, the requirement for saving the existing
wvagte is eliminated. In the Interest of safety, it is very dasirable
to keep the amount of vagte in tempopary tank storapge to the barest
pinimum. The very presenceé of large guantitiea of high-level

atomic waste In the vieinity of prime military targets may poce a
malor threst o Internetionsl safety. Although an attack on such ap
installation 45 bi highly improbable, every aventuallty must be antici-
pated.

Safety, conservetlon, and economics oanh all be reallzed by building
reprocessine plents and isotope-production plants: at altes where
the waste can be stored by a "fall-safe” method. Such a, methed is

[
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proposad by the Atemic Storwge Company. This method involves the
injecticn of the wagte into very selective decply buried geologle
forpations that arse under very low geclogice-fluid pressurs because
of the natural conditicns of salinity, electrieal potentisl, snd
temperature that exist in the peclogic formaticn at the storage
gite. Vhen stomic wasie is injested into such a geclogic formation,
+he woste will not be able to move from the storape site and will
remadn perpetually in storage. Such & storage facility is literally
"fail-safe" bacauwss the sxistence of faulte, fractursa, steo. will
result only in the further dilaution of the waste by fluids from the

outside.,

These storage sltes can be efflicliently utilized in two very general
ways «-= [1) by tuilding new fuel-clement processing end iactope-
production plants at the storape slies so that the surplus waste can
te permanently and safely stored immedistely after 1t 1s generated,
and {2} by traosporting existing vaste (apd neaw waste from exlsiing
plants} %o the nearest storage sites. OfF course, each alie can be
used for both applications.

Detallesd theoretical, laboratory, amd fisld investigaticns of this
storage method have been performed. However, because of the critl-
cal nature of the atomlic waste, 1t wlll be nsceseary {or simllar
technical apd econcmic feaslbllity studles Lo be carried cub under
the suspiceas of the United States Atoniic Energy Coumlssion before
the storage method cen be utllized for atomic wasie.

Such feasiblility studies willl reg_ﬁire tha combined efforts of engl-
nesrs, geologlisls, and sclentists who are famiiliar with bapdling
radicactive paterials, with chemical plants, with petroleum drilling,
conpletion, end injection practices, end with the detailed knowledgs
of the low-preasure storage method. Therefore, 3tearns-Roger Corp-

‘oraticn, E. A. Polumbug, Jr. and Associates, and the Atcmlc Storage

Company have formed a team to carry out such feasibility studies.

Stearns-Roger Corporaticon will provide all architectiral and struc-
Tural, electrical and mechanlcal engineering, and chemiecsl proceseing
for the processing plants, transportation systems, and speecial
radicsctive-material handling equipment. EStearns-Roger Corporation
will also provide all project.management persommel and be respon-
gible for coordination and planning of the entire project. E. A.
Polumbus, Jr. and Assoelates will provide drilling, cempletion, and
resgrvolr enpiresrdng services similisr to those providad by them

for the deep disposal well drilled at the Rocky Mountain Arsenasl
neaxy Denver, Coloyado. The Atomie Storage Company will furnish the
detalled knowledge of the storage method, the hydrofynamic evaluation
of the storage sites, and $he geologle interpsetetion of the storage
gites.
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Raceusa sack site can be used both as & location for new reprocessing
plants and a5 a storage site for waste from exlsatlng fecilitles, a
daetaliled feasibility study o cne slte will serve B dugl [Irpose.

The largest single guanuity of existing waste 1s at the Hanford Plant
at Richland, Washington, =rc the nearest safe storege site to the
Hanford Plant i in oorisern Mootans.

It is proposed, therefore, that detailed fessibility studies of (1)
the storage method, (2) the storage site in northeyn Montans, (3}
the transportation of wesiz Zrom the Hanford Plant, and (L) the
techniques for handiing the waste be conducted by this tesm under
the suspices and supervisicon of the United States Atcmie Energy
Comml ssion.

LA
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HLISTORY

Sinee 1951, the Petrcleum Resezrch Corporation hes deveted most of
its efforte to the study of ground-water flow and ite effects on
petroleum trapping, productlon, seccndary recovery, eto.

Through this extensive resesarch and eveluation program, a number of
sites were discovered in the contineuntal United Ststes where the
ground water is flowing toward each site from gil directlioma: north,
sast, south, west, sbove and below. These flow patterns have been
full;.r documented and. verified by larges volumes of relisble preasure
date cbfeined from the petircleum indugtry.

To explsin these apparently peradoxical eonditions, extensive
ressarch programs were oarried out both with staff members and with
numerous consultants from unjversiiies, research institutes, and in-
dustry. The cause of these closed-low-préssure conditions has now
veen gstablished to be electro-chemiesl csmesis --- the same pheno-
menen which brings water to the leaves of trees and whieh sanses
many physiologiecal and blological procssses to take place. Labora-
tory and field Investigations have werlfied quanititatively that the
prezaurs conditions in such "c¢losed-lov-pregsure" sites are consic-
tent with the electro-chemlesl and geclogic conditlons which exist at
such sites.

A very complete disclosure of the theory and practice of wiillzing
these closed-low-presaurs areas for atade waste storages was pre-
pared and submitted teo the United Statles Atcmlc Znergy Commdselon
{on & coapany-confidential basis) in February, 1960. However, a
complete proposel wes never submdtied Lo USAEC, nor waa USAEC re-
guested to evaluaie the method.

Scon after the closed-low-pressure-zeong method of slorage wvas dis-
cloged o the USAEC, the groud-weter hydrodypamlcs of the Stetes

of Washipghon and Oregon were luvestigated in sesrch of slorsge
sltes, but no satisfactory sites couldd be found. AL the regquest of
USARC, the results of the situdy vere sent to USAEC apd 4o nembers of
the AMAPG Subconmittee on Atomic Weste Ldsposal.

45 & result of the extenslion of the study of the States of Hashington

~4nE UTeEDn, Lwa storepe sitEE were discovered in norther Montana. One

Was under the Dleckieel Reservation. Therefore, in June, i96L, &°
proposal was presented o the Blaclkfeet Indisns at Browning, Montana,
wvbhereby the storage site under the Rese:nra.‘bion would be developed.
Ultimately, the Blasckfeet Tribe rejected the proposal with the
expresged fear that the U. 5. Govermmenti wonld condemn the Reser-
wticn 1f the atomic-waste materin] were mected under the Reser-
vation.

Tn June, 19563, Gilman A. Hill and William A. Colburn applied for a
patent cn this toxde-fluid storage method, -and sssigned all rights
to the Petroleum Research Corporaticn.

k!
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On February 16, 1953, the Atomic Storage Company was foimed to
promote thls waste dispcsel picjeci; and, Subsegquently, &Ll rights

to the project wers purchssed ﬁ the Atamic Storage Compeny.

&:hse:_:_uentl:.r,; a study team has been cargemizéd that 15 capable of
carrying out all erxez= of the Ilnvestligstlon.

This vnsclicited nroposal constitﬁtes the next siep In the verifl.
catilon of this method as a practical sclution fo the storege of
ghomic vaste,
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DESCRIFFION OF THE PHOJECT

The proposed Ffeaslbility study will comsist of four separste, bui
clozely interrelated divisicons of etudy. Division I wil) be devoted
to & deteailed study of the storase method. Division I will involve
the evalusticn of the geologic condiiions &snd pressure systenms

in the storage site, Ddwvision ITY will conslst of technical and
econamic evaluatlons of transporvation-container desigas and 4rans-
vortatlion gystems. Divigion IV will ecuslst of investigating
waste-handling gystems and fecilities.

Divigion I «o- The Storage Msthod

The practice of Injecting salt waler Into permesble agquifers is rou-
tine end accepted practlce in the petroleunm industry. Because of
the need foxr salt-water dlsposal, pressures maintenance, waler
flooding, eic., the petroleun industry has extenslvely developed
the science, engineering, and art of such injectlen practicee.

In October, 19558, the Subcommittee on Disposel of Radicactive

Waste of ths fmexlcan Fetroleum Institute submitted a report on the
deep-well dlsposel of liquid-radicactive weste enbitled, "Problems
in the Dieposal of Radicactive Waste In Deep Wells." This report
vas very optlmistic in its evaluation of the deep-well disposal
systam and indicated no Insuwrmountable obgiacles. The sddition of
the closed-low-pressure storege method to conventional petroleum-
industry cperations provides an economically conpetitive "foil-safe”
storage systenm. .

This "fail-safe” method of storing radicsctive waste involves
inleeting the waste Into deeply buried genlogic formations that axe
under stnormally low pressurse because of the natural conditions of
salinity, electrical potential, and tempersture that exist in the
gealogic formablon et the storape site. The very fine pore spaces
between the individusl platelets of a shele mineral have propertics
similar to those of & membrane. Whenever a membrene-like matezisl,
separates two waters of dlfferent aslinity, of dlfferent alsctricel
(redox) potential, or of different temperaiture, vesmotic “pumping”
ol water acroes the membrane reswlits. However, only water molecules
are "pumped” acrogs the membrane because the menbrane filters out
the salt ions. Becanse of osmotic "pumping", water will be removed
(1) frem the permeable formation with the fresher water, across the
shale, to the formation with the more sallne weter, (2) from the
Perneable formation with the mere positive electaricel potential,
across the shale, to the formation with the less positive electricel
potential, or (3) fram the permeable formation that is at & higher
tampereture, acyoss the ehale, to the Pormmatlon that 1s at a lower

temperature.
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Under certain coambingblion. <l nawural camotlic and geclogic condl-
tions, cloged-low-pressurec and/cr clossd-highepressured zones are
meintained, In & closed-low-usressursd zone, waier is flowing toward
the zone from all dlreetions: north, south, east, west, sbove and
below. Consequently, onc - rn.te ig placed in the elosed-low
pressured zone {storage . 1. will not be gble to escape. Even

if an earthquake should cac.l aad esuse & mejor feult Lo open up
through the storsge zone, The only offect would be that water from

the cutaids would enter the storazge zone and merely further dilute -
the wagte. No redloactive ions could escape.

Furthermore, with the procedures proposed for the wiiiizatlon of this
gtorags wmethed, even afcesr the injsction of atomic wasbs, all of tha
cherdeal, electrical, and themal conditions will continus to be such
as to naturadlly maintain thes zone as a closed-low-prepeured gtorsge
alte.

The reawlts of the theoretical, lshorabtory, and fleld verificaticns

of geologie osmotlc pumping are lmmedistely evalisble for the feas-
ibdlity study. Therefore, the division of the feaslbility sludy that
will pertain to the storege method will involve reviewing, challenging,
eveluating, end presenting owrrent data, procedures, aod results.
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DHvision IT =--~ The Storaps Site

The proposed storage site in northern Montane was discovered as an
extenzion of the investigation of the States of Washington and Qre-
gon for possibls sites. In the storsge zome, the Cut Dank sandstons
dips to the wast and is from 3800 to 5200 feet deep. Fressure in
the Cut Bank sandstens at the storspe site 1s spproxdwataly SOO
pounds per square inch lower tkan it would have been if hydrostatie

condlitimms had existed.

Although the storege zons in the Cut Dank sendstome 1s at the Lowest
datum pressure in the srea, water-withdrawal {or bleed) wells will be
used {1} to lower the pressurs further in order to improve the effic-
ieney of injeation, (8} to insure that the vpressure nser the injection
wells will not become excessive due to the injection rate, (3) 4o
furnish water to slutriate the radicactive icme from the containers,
(%) to furnish water te dilute the waste, (5} %o control the dletribu-
tlon of the waste In the storege aquifer, eic.

The evaluatlion of the storage site will be carried cut in two pheses.
I'n the firsi phase, cne fest well will be drilled, cored, logged, and
thoroughly tested; and detailed meclogic, reservois englneering, and
hydrodynamic studies of the gresier storage srea will be made. An
appreciable amount of data are already evallsble Trom the petroleum
industry. However, becanse wmost of the petroleum expleoration wells
in the area were drilled wrior to the scceptance of hydrodynemics by
the petrolewum industry, insufficient pressure data aye available to
delineate the exact extent of the storage zope. Iets from the first
well, when compared with existing date, will (1)} establish that the
storage elte does exlsh, {(2) provide water samples for use in Divi-
sion IV, {3) indicate the probably storege capscity of the site, and
(&) provide geclogic, pressure, and chemiecal data which will e
necessary for the design of the injection systam.

Subsequent wells to be drilled in the pecond phass of Divieicm IT will
dalineste the areal extant of the storags site and also will provide
date neceszary to loestae the "eye" of the closed.lsw-pressurs zone.

A review of existing dats indicates that from four to six welis pro-.
bably will be nesdad to complete the sacend phase of Division IX.

.
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Division IIT === TransoorcEwich

Unfortunately, the seologic cad pressure conditlons et the Henford

Plant site are not favorzols fOr vhe sLoTage of washe 1n salt beds,

or in fractures in low-parmeshlality shalss, or an "isoleted DPHTUE

SEEUCIR, OF Ah closodnLloi- ~epgure Zones. lherclore, the LranepoTlh-

aticn dlvision of tais project will a2dd materlelly to the sericus
considaration of any of these storage syszstems for the Hanford weste.

It would be wveoy difficudi; =nd perbeps even imposslble, to overse-
timate the Importance of a detalled, comprehensive, snd unblased study
of the transportaticon division of this project. The operation of the
othar divialons of {he project will be cerrised on within the confines
of restricted areas populsied by trainsd personnel. However, for the
transporsabion divisicon, the wasie will be in the public resim even
though it Iz being handled by experts. The gbeclute security and

1ty of the publlie are parsmount, but perhape of equel inmportance
is the conviction of the populus thet every precaution is being taken
and thet the new storage =ite will alleviate potentisl hazerds of the
pregent storage systems.

The feasibillty study of the transportstion system will alse invelwve
twe phages, The first phase will invelve the g=iection of the proper
trangportétion-containar for the waste and the gelactiom of the optixum

- of coupling the contalner to the injection well, ease of handling the

meens oY Lransportation Of the coateinerg. The second phese will invel-

ve the preparation of preliminary engincering dasigng end cost estimstes
for the container and the transportation gystem.

Waile negotlations with the Bleckfeet Indians were being carxied ouk,
mreliminsyy studles were made of the optimum container for transporting
the waste, Comsidering the methods of loading, heat dissipation, case

containsrs, the avallabilivy of handling equipment, ease of maintenance
of the containers, ote., it was suzeested that metal containers 2 4o &
Inches in dismeter and L0 to 60 feet long would be applicable. Depend-
ing upon the method of waste handling that is adopted and depending upon
the physical glate In which the waste 1z placed In the capsules, sddition
&l conecentric ¢ylinders mey be reguired as insurance agsinst accidental
spillege. Of course, the meithod of transportaticn that 1s wtimstely
selected mey suggeet another shape of contalner,

Flve forms of transportation have been suggested for evaluation by the
a5l e LIANSEOR GBL LGN s 0¥ Gruck, propul s-
icn of the gealed containers through pipelines, by alreraft, and by aer-

dal tramway.

The use of cask cars on the rallrceds for transporting radioastive mat-
erdals is already en accsphted practice, and Stearns-Roger Corporaticn has
deglegnad and built such rail cask cara.

1
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The uze of trucks bas aimiliarly heen aceepted for the transportation

- of raedioeetive materlals in ¢asks.

e Prnpulsﬁl_m of the sesled containers through pipelines Is not ad

DUVLIOUS TrensnOrveLiolt SYSod, S0 some SLe00raviod ls hecessary. In
the receni pagi, department siores uwzed posumatiic fubes to carry
metal cansules from cne part of the store t¢ another, Einﬁ_'l.a.rl:r, btk
on & much more technicel scale, the pipeline Industry "pumps" very
large solid "pigs’ through the piseline in ord.er to separate dlfferent
meteriels or to clean oub the pipeline. The Digs woed for Cleaning
the pipeline axe equipped with wire brushes, welgh on the erder of 500
pounds; and axe capable of passing-through 37-degree bends. Conseguent=
Ly, the fechnology of moving the c¢ontainers through the plpaline is
ro::.ﬂtine gnd operational, but many other consideratlons are abtill to Le
evaluatsd.

Transportatlon of cootaivers by elrcralft was shtudisd to a modsrate oxe

tent. Technically, the meshod i1s feasible, tut public apprehension
is antlcipatad.

The nze of aexial} trams to transport shielded casks is feasidble and app-

arently cconcmically coampefltive, However, cnly a curgory evaluation
of thiz eystem was made.

ot M e A -
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Pivision IV == Waste Hemdling

A vest emount of regezrch and development work has already Doen done
on the hendling of atomic waste aa part of {he routlne cperation of
the USARC plants, &5 pert of the Waste Menagement Program, as part
of the lsotope-productlon programs, and as part of the study of waste
dispasal.

However, the particuler flow sheel for handling the wagte that iz to
e injected irto pemmeeble geologle formethiona mast be designed to meet
the requirements of the injectlon and transportation systems.

e First phese of Division IV of this study will involve (1) a review
of eurrent waste-handling mathods, (2} en imvestigation into the pose
sihle need for modifying such methods, (3) an Investigation of the avail
shility of facilities at Hanford, and (4) & preliminary deaign of a
flow shest for processing aad handling the waste.

The second phese of Division IV will involwve (1) a detailed etudy of the
cherieal flow sheet, (2) a detailed study of gystems for lcading the

wagte into the containers, (3) a deteiled study of systems for elutrist-
ing the waste fram the econtainers, (4} a study of the compatability of
ihe reservoir watsr and the waste, (5) a preliminsry degipn of the wogte-
handiing facilities at the ctorage sits, and (6} a preliminavy desian of
the water-treatmant plant at the storage sils. .

Thyoush many years of exparisnee in galt-wygter disposal and waber flood-
ing, the patroleum indupixy bas developed higly the technology of in- |-
Jecting fiuvids intc vermesble geclogie formatlons., OFf the many factors
‘40 be congidered, the two most Important arve (1) that the waste must be
in liguid form, end (2} that the waste mmst be compatible with the water
thet iz in the geologic foxmmtlon.

With regpect {0 the tranmsporistlon of large wvolumss of high-level atomic
Waste, oo fomel cxiterlsa heve been establizshed. Howrever, to insura
meximam sefety, it is sugeesied that the waste should be In cosrage gran-
Wlar ToTd.

ALl of these reguivements can be mel by the use of solvent extraction
and ion-sxchangs technigues. The contalness can be Lilled with coarse
granular lon-exchange-meterisl and Then the agueous solutlan of wWaswe
can be vassed chrough the contalnerg. Lfter Toe exchange material is
properly loaded, sir can bs blown throughi the container to dry the exs
- chaager and then the conitainers cen be gesled.

At the sborags site, trested fomaticn wster cen be uged to slutriste

the waste from the ion-exchenge materisl, By this gystem, even though

the waste 1ls trangported to the storage siie in solid form, it is in-

ggit:ianmtﬂ tha storsge formation in llguid form as a compatible palt
Aty .
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BESL«E OF Ci= SILToT 70 FodFORM DATA

The particular chilitiazs sr_ . 7 irlonzs of esch menber of the team ag
they partain to the fsasibo. | ¢ eiidy cxe ap follows:
Stearms-Roger Corporsiior € =v-ator) M

Thae Speclal Projects Divisic:- on & zai-s-Roger Corporation 1s a widely

diversified group which was ov - 5 o w0 seoafle projects such as nue-
lear enginsewing, ewyogsnls , - .s-le Dcunch complsxes, and tegt fac-
Hiities.

This diwiglon g suopcrbed v o cendralized engineering department that
coordinate;s the needs for desi-ners snd draftzmen for &1l divigionz of
Stearmns-Roger Corporacloa.

Phe porticns of this orojec. .. 4 o9 Sweazns-Roger Corporation are
nornal funeticeaal products o, zorvicss. The chemdeal portlons, the
desigaing of "cask"cars, the design and construction of pipelines, the
design and construebion of remote-handling-equipment, eic., are con-

ventional projects for Stearnz-Rogsr Corporsbion.

E. A. Polumbus, Jr. and Associates

The functlons assigned to E. A. Polumbus invoive operations for which
they are specialists. Thair abilitles were demonstrated specifically
b their perfommancs on the wagte Cisposal well gt the Rocky Mountain
Arsenal neay Denver, Coloradoc.

E. &, Polumbus and Associates are Intemationally recognized for thelr
abllitles in petroleum engineering, ressrvolr evalusticn, secondary re=-
covery programmlng, water flooding, driliing-testing-logging supervision,
and wetrolenm propercy evaluaticne.

Atomic Storage Compansy

The funchlone assigned to Atomie Storspe Company for this projsct in-
volre the theories, date, and techniguss dewsloped by the Petroloum
Regearch Corporation and purchaged by Willism A. Colbum doing businsap
ag the Alomic Storage Company.

A3 Viee Presgident for Regearch for The Febtmuleum Resesrch Coxporaticn
during the entlire pericd of research snd development on the gtudy of
caunges and effects of groundwster flow (1954 to 1953), William A. Col-
burn was dnvelwed direetly in all phagas of the theoretical, leboratory,
field, Instrumentation, and testing work of Fetroleum Research Corp-
oretion. Purthermswre, Willism A, Colburn iz eo-inventor of this method
of toxie-fluid storsge and, throush contrachurel agreements with Fet-
rolevm Resegrch Gor_'p-::ra:tian, rossecses the righta Go all of Yfolroleom
Heséareh Corporations's theoretical, lesboratory, and field data whichk

may be needed to verify, explain, or dsfend the Atcmic Storage Comp-
any's methed.
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Petraleun Bessarch Corporgsion's eetivities were devoled mainly to:

1.

TPae study of the causes and effects of geologle pressure
systens. The causss of prassurs systems includs zravit-
etlonel forees, differences in salinity, differenceg in
temperaiure, differences 1n exidation and peductlion con-
ditiong, goologic compeetion, and men-made fuid withdresw-
als and injection.

The reductlon o »Tacilce of the results of these studies
in fields both releted to and unrelsted to the petroleum
Induaibxzy .

The codlecition, evalua,.on, extranolation, and interpret-
ation of over 30,000 geologlc fiwmid pressures which were
measured Wy the petroleum industry. Dhease pressus data
hawve been made evallsbls to the petroleuwm industiry through
Petroleun 3eseerch Corporation’s Data Centers.

The inventlon of Instrumentatlon and equipeent for a;aolog-
letormetion evaluetion end production.

Pty




Y
(e
c
Y
- -"'rf
‘mt
B TS AC 15
| [
. K - 1[+'
T Tixllowm A, Colbuma L0 ‘:L'S
AT = L 4 - r-h ’lf
Sheaie Teorare Jonnatny \ .
1ran h.cu,h uaﬁ'r.ﬁnc Dome
Jogvar 5, Colosa
Cooee Do, Oolosnis
Raloseade Lh oS 50 8 M0000e. & L oa o« . mesnomn Dmpacration w0
vivwalen o g St i AadoLelsr »oJlen. o oA Jnue Do nuioas
ol *.r!:r* lores Jemillion-Jlnil ) Lot ewrs Uo2o WOnetant nenss, Vatidk -
oad enciioalusad o EREIs Div L o T o 00 e O ET; 12-15#1
- LS dhnxesdon oF U0 SO, N D e LI ¢ A B 0T ok B B N
Beld o o de Deormy Lnolooll DL ee el lise Cen Swemtozy 17, 1GSK,
A o B Hh.a;.":,,..? wid  te wm e e Dezanas-Ionor,
ey Gt T3 owen ws cuz Ihwloion ol oo2dal L 2 ~A eedBgge Bolier,

mn e T -

SIS emd Chrroen, oo c._. oy SO AL m Tk wennednd Thot oan
FelI%end e wal PWOIOSHL D20 L L. OLaw uhe Tod, wmaWl & oDy Yo
wd u':.n-l-'ﬂw"'--.l_ua. »

JiWcas the LGlooras-Tolor e, - LIl Jlrgruca In eocor pardk av
LI ek A5G ...J.u_..&.. B wnl i Ll e P Rk, W -w3d D00 ¥
Tolord elne 0Go3 LOSLITul B Ll net oo 0o wovkd na lnjocted

Lato & subeonlan ol co2lnl ol D0 ke conine ol ihe

" 1
LiSalollon Lod. LTl R0IT © L e e L e oo Tal AmuowosTod 1o
yous puaocal I e T PN mntes, you wiihed

P [T

Lo UARVE A8 STRLALULON 30 WIu LHShude vl e oeewl0d Ga 220uid vestes
anth cubouglacse Jonlatloss be... _ L3, oicld nboomaes.

T osualh Beo Dorlhar rovicosol bed ouBoo ol ualsh yoa 1ol f;uring P 4
o T.u.,..lt T wid Sodlosdar, frovonrnS13 o0 aslEe oun thowphts on

prprast=y p"aga:-:.l_, e L2l as Wb Loeoso vilth vnee Jlscuseed TEG yoo

2act $0r. Myerlow Swidor yous oseiiaey LY vIobl

it weteTonee B0 wre Hatloid oo s T Wi youd woihd nrojoco o
Treaciore wo & oluee 48 Ioscun 4l lz,. - Zato woils; dhe Damord
lo:.sw TONSE WALWE KIDATL I0AE Tl 3 LI wSvealliiog Ot d.lz.m and storags
ol vasae Taaiie deco rob, cal wlll aos, dociido woaansooilag dica £n
eoas (todnbiies oS Wie renrnalicd. Loo anlord wmcioencrooansat
2lon L5 Gaceld o4 4 earoual conllilioroclodn oo Swlorous aclolys atcoondc,
enoineering, ad clcr fackors ews =oJ T8V TRl Te EARAncnaal and fhe

Fi



http://CCi.i~v.ij
file:///CLth

-

¥

o

Ire Vilidan A. Colbuzn -2 -

eep ol oL
plen Io concidaored o be cnulooly cdodl eodn.
Lo oyou Mrov, thls Biwvizica Ree Jo o Lo Ttoo of yoors conciderod thay
deapeusil fnjocslcn ol rodicoewlcr YLl L. oy Bold poealeoe Dor uae
i paral, b eorioin Eyace of Waldo, oLl s pubnunfoes goolocde
ond hydrolosie coadizlons oie Jolondvii. 0 w13 2lor of e plant
CECPRCINT The BanTas. XL Ao rolia al.Taus anh an ooeanleusdiy hish
Tluid wropoura in o potorelol Oo ool oo ol wrald be o unfavor-
muse eoncition, wut baryoad Whis; o wolnliva Ioealones ol Lludd
prosoures to eilior Jaclers, Soud Wb Dol lioy, SScbility of e
mincrd aoporulagse ia tho proocces of wasee, <oliotay o a0 notive
VACED, JUl., DRG0 Lot bedn ecosloualy dovcioiasd,

1 dlacucoing your nropocal, o oo pgodaten ool thil curday the piat
ioge FusrE [ha Fosonron Sl Covedois oo solord Hos Doon reodiaciad
foow eonodcaralions of Bish: ccddvioy ool toaerd wpolicoblon ofF chhio o
ratized Por ow med ittcorocdicc oo iyl vaobos.  Avibough hds 4hiaking
h.s beon evoluiloosoy dn oefils wal Lo Ao porw & prodecd of duvordble
Covelozogate ia mothows Bnd pl.hnicnon o coawvanning bdoh solivivy
waLTan wo colil, relawblvaly ool furm B0 othich whoy oon B oore silely
wid coavenleavay Woacporood and awaros, 3% has clse aocveloosd 2o o
rasukt ol The vory delindto and Sooows vs Aioiinblons of dos-wrall
Giepocol modnols sor hIT Fevel uloic.w, o.0.; 1)} 4ae hish docres of
protraatinat required, 2) ihe sivi-Jopooacder, dud 3} eatimabod costs.

ie Ao rvof to ooy ot tha conelid od dooonetuzdd dnjcction of hish

caesivivy wastes bas ook Ipovoc.ily wluesimdcs; Los oo W oead

intorgodialo-achivity wastos rec Boin; o 28 c7lotd. Lovouse of thelz
Lover dgale contony 2ad sensrallis sdr hes Ol bz ched uvosuos wlill
regulire nuch Loss pre-fnjoctionr <iiull.ie wol woe 2oos 1ilely to

crezie problons In boadiing, Lndoooloh,; e Tooaatic: plustics. They
era, however, just as Gepoadodd oo Javooasic cutiuzloce cocelticons

ao Wie =its. On the oohoe hoad, Wio mooriol 00U oo e veslos oo
coariaad to thal port of the dicomoal s nooools Lo the inasdfats
vieitadty of the injectlon wI2ll Lo L0l oo Jo.oC6 ia the cose ol

Ioir and intorasdiate-aosividy oolos Lo Lol 0o o are oble o needict
Tadionl) the roto and direstlon o wmove ot of Daeordeun radiomelldos.
tarrents rasecrell end vork plovaoad Je oie Joilra Lo directcd ot irmoving
Csa piredicotive wochaicuon, Ioao bvr ol oup careond epgeafscl of the
rode of formation~illvid pegssare Jistrideiloa 1n deop-iteild Injoelicn
ol wastes 1s eoneoracd: It lu coly omz ol oy fngorlomd foocers b
goncider ot sny plant pito whore Qocp-vwiiz Lnjeoedtica oppomrs 0 ofler
o goludthon to & wpocilie wmocs disnsoul | »odulon ond low pocsoure
gaonalies vonld zot nocossarily e regrirol for low and Intamoedicte
lovel wasites. -

—_— e ————— — e i ————




I ‘ [L™

o T : )
Dr, Wlldica L. Colpura -t .

‘ . RY - R
ia ouinazoy, bt propocil Go S Yo :.?.1.'3 cortlia carinest=
N ins, siie and econotbe limmlia ma thaa consiared with
hizn lovel wesvs dispesal sron § c. o voadvanesd sioio ol
Govalopaant. We tharolore ob . - C e et LASMOPT ol Four
presosal s warranuod.
Ta %hnak yoa and the Stowrns-Gi, | .0 Coric wslon for your intarest ila oar
prograw and for the effcwrt thue ~.l v It e proparabicn of your Jodat
pronossl.
_ -‘3, - .
Foa't K. .....n..u.....i'l, THreotos
Divigien o. Decthur DoveloDusat
cg. Staorns-LRogor Corp. .
bee. Director, Hvisien of Production
steaticn: Mr. B. Schwarte
JINT-3
|
R D
RIl=2
orfices | RRGDISy. . .__BJ? e RDiDBe | RRiD s an RD 0210

Aerebis e T.IGBEJ:*:.er picedomn | Powddie  mcid

| SURNAME b e o ) grieiey

- ¥ DATE® -2‘{.-? /6% E,//"’..i..ff‘:il-
SR B sl S e

I AEC=F15 Wﬂ_ﬂ-ﬂ-} W CEWRNIT AUNTIHG QPR M—RETOE ¢ '



http://Corpc.-j.cion

faD

JUN & 954

Ho AL

pr. Willicn &, Colbusn
Arcgmie Storaso Company
1525 Juuapkzna Strgod
Denvey O, ColoTzdo

Deze bDry Collbum

“aio 12 in weopanse Do gpour ooy of Aeodl B, 1984, with che list of
ix quaaiisng, ancwere, aod dizcvisisan pour Cempeny has prapalad oa
tha tromeporiolicn aud sfevopn of sismic unoic,

Your leztar Imnlies & the Steoouas-Ooor pronosal may have besn
roiacted Docauas it wus-tuc b:ﬁuq; oz loohsli coooatial dataila thag
minhie hove influosnecd ouy evolw Sy suaff has assured mo that
iz proposal oad ths Petzolew h

weeh Gumpusailon raperic, sugmantad
Wy bhe lonr discussica with you ond Ifr. Shevloy of Biejdvnsz-Rojer, and
i, Schweris of ocux Division of E crueiion, pa.aw.r.‘ﬂd & sufiicieatly
dotailed dzgoription of ehe cocou i fnd plana for ul to reacsh 2 flmm
dacision nob o suppozb thn pyouo oL YL, Thals wero uoe anvesolved
Insaes,

Alihoush the pzoposal ceatoinc. ..o J:I:vcicisa on eost of L work you
uighod to wndertaka now did Lt oo o2 e fite for (e proposad ivjeckicm
wollz, thase points would Bove Loon fnjcosant only 1f the proposed work
hod warpaniad supporl,

As you moy oy, one of the AT 0 D tolvoi oda the long trs:*'m siorara
rndfor dicsonsl of ghe Lilshiy LTl uds_hs ririy'wa 1_4 homical
procassing ocsvobions is o po L Ll ae ooonmal ly aos possibla
cormeamsTaie with the safety ». -0 .oy low iz loag ‘.: i, Jny plam
whiek we have exmmined foo twmr . ol Locre cumatities 5E vadigoctiva
waczes off-gite for disposal di- - - Loz a7 to ba eompletely
unottracktiva. Cur roluetaned oL :;;a aiva oparations for aff-
sita digpecal of radisactiva w. nowltenpioorad By ouy gamoral

-

consanans that tho 2itss whews . D0 L 41¢"ﬂulﬂﬂ wastes nay sTo haing
hald in tauk stewape aloe oo to sulkciiz fovr long fomm stowmapn providad Liﬁﬂﬁiﬁ’?

cortpin precouticnary mosgures cue Talis., Tuis ia trug porticularly of IR ORI
S B -

. __‘“-.I'-.'___-‘_-i"" -

v "l ‘ 41 ﬁ:‘i:tu'

- - rpRy A

- [H .:\ .
* N . - 1‘ ) .
.~ R . B
H-‘-‘_"‘-\._‘_ 'E||| " -
-. o i



http://ecc.ee

D a® Hillim ﬁ- cl:lhum - 2 -
JUN B 1964

e n_qﬁb*ﬂ slkn, Imselay ac o 3Vo Gooa 2bld Eo aecoztain, dispeaing

of tha lmalerd wodiegotivs waoics io lteatras wpuld Be s gEgat deal wmere

euranﬁivr Ehan takivg tiho mooosricy poosouiicns to safely contaln those
wassos a% thaly proocomi locoiticno.

Socvaral peduic bwouwphs oud fa dho duestiuas,; aasvers, oand digeursion ave
goroncous, of indicats a lack ol andezsizpdinn of vaske bhendling and
treatmest tochaslony as well 2z ol ths Cesoiisciznts policy on hipsh-lavel
wadie monarcnont. e hove reviowed Cac questicd-ood-answer motecizl emd
have the following coomeats: t

1. Is thova an ceongmicaily Zcacible, sals, ticnspuctation systom for
afonic wostol

Tn tho cozbtoent of Cho Stearnms-Doror prowscal, chio euca:ion xefczc fo

hispelovel Lieuld radioactive unsfan.  Tuo e0ab of nspariine hish-

Llewal 11Qh1L vapton 300 milas or nsrg tozid hove to he zdded to tho

casto of soalt wooto sboeonc Tooaolc, Lacoues tr*casanrtobicon, por 2o,
e, would not alimln_:c che necd S0 nrenacl tooaimoat aud sterarn, In
foet, cdditional crpatmont would vo woowimcd Tor coveornl of tha trange
pocteslon mathods progossd. Ziis oinll Do "f2asibla™ in the sonse of
malng pocsitle, bui it would rot Do cecrounically eqpatirive with
oxigiing ond projected wosts-rannremcll meCheds,

Bacauso of Tthe medility of 1l-ulld wmastas md tholr autwemsly hinh hazayd
wataniinl, accidental releoss duning trononaul cculd met be folaratod.
Taz cost of gy oystes fSor shipuiayg tuc Loums voluw of wasto uvider
consideration, which iz dosipaed fou miinloin itz inbogtibty undor exadible
accldant conditlons, weuld bg pegibitively hich,

Vha matter of the fSpacibilisy of clisnics oolid containozs of sizenbiux
oud egoium on an fon-axchanyg radiom chra¢;4 pinplings iz not peviingnb;
' srrentlva aad cosivm avo soporatce oo Shoe wastos and stoved fow
. posciblo Zaturc uoo in snll nuciaas norar dovicos ond ethoer radiation
scuTees, Fuzihatumora, the mocowery ol tiooce uscliul fissicn products o
tha exient cn1tcmglmtcd (95 co 9%95) docs not cliniasta the wesse problom.
L Sovezal handrad vears of atorasz will bo roeguived boforn tha zosidual
radiolsotopas Iin tho wasto hava decavgd Lo an inaccoous lovel,

1 +

2, 1Is tha llonctana sito safel

The proposed dicposal vasorvolr {Ehe Cut Lank mandofoung, lylag at o

dapeh of 2303 to 5200 foot) fay wary wall bo oz adeguately safe vosorvoir

for ecextain types of ligquid vasite. Tha scipty of the "site" would dopend
i o othaxr foctars as well, such 2z fhe lecal hydvolony, poolexy, ond

oadomalpr A Tares pawd pF Poatoage feomars onceontibla o soyvoto

s 1 1 T . T



file:///nyrrri

. Willlagm A. Colbuxn -3~
JUR & Inw

carvshruakos than tle vicinity of theo Donicrd site,. Facilitios would
Wicva ta bo doodpmad wigh gheo ln wind,

The Acoxlecnt Potroloem Zassisotc stuwdy of dorcn-tell injection of high-
lowal madlonctiva wotlog, cossccicd Mo I05., did nod esnoidor long
digtoneg trsaopocbofion, Tho ool wos boczd oa tha pootulato that

soma futura funl-clomont xoarTsiatnimg plzct mishs ba logoted wheie
subsuzfnen conditions would perlic decn-uall injectien. A6 indicoted

in ous pravicus discussican and corxospondonee, sinen 1955 tha conversion
of hira-leval wostas to goalids an prosrosced To tha point chat deep-well
disposal of thase wastoes io loos aitrociive thoa i€ was in 1953,

3. Caa tha vasts bo offiefantly Injecsod iate tha gtorass fommantign?

Tho answar te this caonot bo sn vnguel lipl “sas®™ baosed zelely aa the
thickasso and permosbility el cha lanjesiiex Ifzmaztioa, Efficismecy of
an infccidon wall eporabisa is Cascenicod by a ccoprricon of dnjaction
praszures with ths rate of Lowldus of loopobina preossuge. E6 moy ba
soselble o Inject £luids ollicicoatly into $he prowczod dispocal

rasgzvoir, but tiis has mol booa Jooosscrabed.
4. T3 prokscatmonl of she wacea fow dnyjcotion prelhdbitively expsnslve?

Vhathar cho cast of pratroatncac is pronibiciva dopouds in paxt on otlor
ororacing costs. Twocatmant to ollost in~tonk solidification is tokelly
faccmpatible with tho protrcalrcns nocescasy te proveas pluzping of an
injeccion well, Preliminary estiqnkes Indicaie thot tho cost of pre-
Injeevdion togatiaxs of hizu-acbiviiy, bBich-golids-conient wastas would

ba relativaly iz,

It iz nmoi tha gage, a8 staced in your digenssion, that radiomuelidos
couid ba romeved froa the zasllio anioplsle with troaatod fooootion
water. Strong acid im reduited £o olute Lz radionuclidon.  Torthepmore,
thoy vould, of nocassity, cmia off ia bGlizaly coneentroted foram, and
alaborato and axeenoivae fociliitios uould zeceosdingly bo reguirad to
handle the kigh lovels of wodioncrivity iovalwvad.

5., Is if negcessary for cervialn radisavclidas fto ks eovnd for possibla
futora uze?

“fhis quastion hao no bearing oa tha Staaris-Rozcr proposat. Tho Fission-
proditet remaval presvam doss nok ereate off-gito safoty probloms, as your
LOSHOT imPliﬂs ]

—— i —y



http://or.ee

aTT—

Tr. Willizm A. Golbura -& - JUN & 18564

6, Ara the climaia and soound condibiens at !licnford reliabla
gaferty foctors for wosto that mighit inadvattontly escapa to tha
argund?

Tha inhaorent advantaxes of & volatively arid climate 2nd ralatively
sepat depth to the water toble heve nwover boso reolied uper oz the

only barriaers to movemgat of radiozctivity that might be inadvertontly
gincharped. HNaither Hamford nsr likely any eiiwnr sita providas
"ideal' environrantal eonditiona for the uaconfined, long-term storaga
of ligquid radioactive matericle. Conlitions lika thoso atb izafsed ara
coriainly prefeorabls, hwvover, Lo tleooe of btumid climatoe and shallow
vater tobies, Tha conditionsz at Hznfowd kave beea uwszad advantageously
for nony vorxs for the mowagesms and dispasel of a wide varlety of
radienctive wastos without advorss ofipcis, .

in youxr digevasion, you f2il fo eompidor tha faef that lisnford plana
to polidify theivr hipgh lovel vacizs by o esnbinsiion of long Lived
radigouclide vomaval ant subao: oot adsovplica ea zeolites bogathaer
with in-tauk solidification =0 .l rpeulvio: low hizat conbont wasktas,
This progrem is desewdbed i il in ths boeklet "Radicacklve Wosie

-

damageeogat™ to which you well . .voual {hses ia your discwssion.

Utilizatiom of &bz Hanford rouiciodc asypbsurfoce fey dispesal of low
lovel woastes has beon acecapzulsd by o dotziled progran of moaltoring
of wmate movezgnt both in ool 2oov the zoue of goound-wator sateration
and by on inteasiva yasesTel v Lt oo che Elowr of aguoouws soluticas
of rodiontelidas theoush poo. o _unt. Plopoo ba asseroed that we sra
ot relying ealy on eonaistc . onoooox ogaditicas to proteet publie
hoalth for canguries o ect. .

If ona cum#nrcs.thg goghydrol-. o covdicions At Banford with conditions
pocguntoved By 2 pipeling I- - - - cud Lo Levolugrn Mowtena, the

cdvantagas of $he Henford i . oo Cordlly Do teon, The pipeline would

huva to owons major styvesms, ..oz

and eross through the seisniznlly

ghwoush zenas of highey rainfzll,
copive Balb extendiog all zeross

waatars Monfana,

In summary, after roviewing th: czisinal Biecyns-Bozey propocal and

the matorial submiteed wlth - loniers of April 8, we have counfirmad
oug judpment that tha propootl (iiu wof warzaat ARG support, As my
steff polnted cut to you laset Jancary, the loug-distance ivansporitation
of pross quanéitigs of ywodigsetive licuid wooies, by any mat@gd. would

-
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enizil unaccertable safety hazards nei precent o fhe Haonfowd '
reservaslon &nd would rasul: in unjustifiecd and wrmecessary costa
for wasto managengad,

Sincazgly yours,
Frame X. Pittosn, Director
Diviecion of Resater Development .
cc! Stcarns-Reser Corp.
Aggn: e, R, W, Akewlios
I‘I-'-‘i Bi ﬂl:h".".'«*.‘.rt!-. Pa. }:Q
Jeind Jomodibtos & Atcic Doariy
Artn: Hr, JI- Epohan:
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April 7, 1964

A review of the corresvendence concerning the Atowie Storape Companyts
broposad mathods for the transvertation and storaps of atomie waste indicates
that a few critlcal issues are not vet rasolved.

ng conveniencs, & “question=answar~diseusgion™ form of presantation of
the Atomle Storage Companv?s interpretation of these issues was chosen.

It is respactifully aubmitted te the United Stataes Atomic Enerpgy Commis-—

gion fer further consideration.

ATOMIC STORAGE COMPANY '

o]
wWilliam A. Colburn,




Guegtion 1.

Iz there an econoxrieally feasible, safe iransnortatlon syatem for
poomic waosta¥

Angwer 1.

Yas, but it should be evaluated further under the anasnices of the
USARC to he gsura that all factors have bson considered. A

Discussicn 1.

Thie aysten entalla rropelling sealed gontziners through Bipelines
using conventionsl pipeline-industry technigques.

General Fleotrie has develonsd a container (Figure #, Madicactive
Vaste Mansgement™) that is intended to slore cesiwi, strentium, and cer—
tain rare-carth clements on synthetic zeclitaes for cemturias.

The pipeline industry routinely rropels solid devices callied #rips®
through pinelines to clean the nipsline, to remove econdensed waterial,
and Lo samarste different products which are being {ransmorted. For ax-
ample, when jet fuel is to be followed by erude oil, a "pip" 1s placed
batwezn the two phases 28 &8 spacer.

Tt i3 nrorcsed that the General Blectric container be placed inside
ancther steel cvlinder {which actually cornrises the body of the mpigh)
and that the MpigM then be prorvellsad to the storags site throush 2 buried,
welded, steel pinelina. The smvbied contaliners wovld ba returned to Han-
ford throuwgh a parallel pipeline. The washte thet is in trédnsit will be
snclosed by thres, ssparate, hirh-~Iintesrity, steel containers — (1) the
General Elestric container, (2) the steel bodr of tha Mripgh, and (3) the
walded stoel nirelina. FBercavse the General Elegtrdie conmtainer dig alraady
designated as being indenendently safe Tor holding the wszte Tor centu-

. ri#gs, the octhar two sieel containers are sdditional factors of saloty.

Tha seonomie asnects of this transnertation svatam will devend, to a
grogt axtent, upon the organization; oneration, and puroeses for the nirg=-
linﬂi

It is pronesed that the pireline be oyrmanized as a common carrier that
ig” eanable of carrving water, metroleum oroducts, and other materigls in
addition to the alomic—waste-laden "pirs™. It cowld be Financed in 3 -
bar of wavs inglndinr low-interest moverarent leans, guasl-municinzl bonds,
a publie stoek commoration, or a corporation Cormed br ordivete entrerreneurs.

This methed of transrortation has besn reviewed in detail by the-angi-
neering staff of a major nmireline company, and no rajor problems could be
found. 3pecial techniques will have to be vesd Tor some rhases ol tha pine-
line conatruction and the yumping stations, but all of these techniques are
within the art of the trade.



"gerssion 1i  {Contdnuad)

Pap gimilie’tyr, this disenssian wvag T'ivdted to nronelling M™ipst con-
tainine the Cenaral Dla¢trie crlindars Lhrourh the mirelines tul, of e-wmnrse,
other containers and othar radicnuelides should be includad in further in-

vestigations.
fugation 2.
Is the lontans aite safa?

Answe» 2.

Yes. 1'aste that is nlacedl in the steorars Tom-ation cannot cagare undar
any conditions including agrihquaves.

T geusaien 2.

Yogt of ithe npas’ble nmbler g asscosiat ed with the deen—well disrogal
of atomie wasts were svalvgtod bir 2 wvermr zalect srrmittae of the Arariean
Petroloum Institute Im 1958 Jor the 13VIC. The onl - unresolved problam
wgs that of conlinement. Fortunatc™ , .h2 injaction of waste in low-presssure
geologic formations completely res-lves aven the confinement problem.

Cuesiion 3.

Can the waste be effieiently 1w:csted inle the stoerazs formation?

hnswer 3.

Yea, the siorape fomeation Y2 3" “etanity thick apd sulfisiently
varmeable for efficient injeciion.

Luestion L.

Is pretreatment of the waste Jor injection srohibitively expensive?

Ansuwar & .

The exact amount of pretrestrment in acdition to that already oregrammed
for the Henford ‘laste lianarsment Prorrae cannot be accuratsly determined
without detgiled Yknowladpe of the ifaste langrement Program.

D acuasion 4.

The Montsnz storage ferration Is a structurally competen. zandsicone
go that only the [iltration of solids is absolutely necessary.

e — e—— — -
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‘Disengsion L. (Continued), .

-

If the fan—exchanre syster is naad Tor all wasts which is transnorted,
ne nlugpinye of the fommation 1s wossible hecaze treated, storapge-Torration
water will be used to remove the radionmclides Tror. the zeolite materials.

Cherieal nrecinitation deem in the reserveir npnesibly could result if
“raw waste is injected directly into the formation and if vrecautionary
action i3 not tsaken. Howewvar, the science, technnlopy, and art of disrosing
of undesirable “luids in desn wells by tha retrolstr industry are so well
advanced that techniques for taldinm suich nrecautionary astion should ba
available from the metrolewn industry.

Quegtion 3.

I= it necessarr for certain radionuclides to bs saved for peoassible
future usa? )

Answar 5.

Prom infommation available to the publie, it apoears that the nrojected
sunnly ol such mielides from the eiviliagn nrelear industry is grestar than
the nrojected need for the nuelides. Production of such nuelidas from mili-
tary apnlications would further assure an adeguate sumply. The eritical

decislon 1s probably whether the rsady availability of certain radionuclidss
outwelighs the Inharant danger of near—surfase astoraga.

Muestion b.

Are the ¢limate and grownd conditions at Hanford reliable saloly
Tactors for weste that misght inadvertently sscans to the ground?

Anawer &.
Parhapa net —— especially for long veriods of time.

Niscussion &.

Unfortunately, remrizble reclopgists have honestly anpwered an ungual-—
ified Myes" to this question and, under ldeal econditions, "yea™ would ba a
correct answer. However, ideal condilicns cannot be zasured to exist or to .
ramglin for the certuriss over which thiz waste 1s intended to bo stored.
Some of the "idaalV comditions which are veguired are:

al That the "dryM sclid must be perfectly homogensous and must
"not consist of lavers of different pore sizes, pormeabilities,
porosities, or mineral content. Fipure Z of “Madicactive VWaste
Honagenent? by CGE suggests thet thia condition doss not axdat st
 Hanf'ord. '




I

- . .
o Miscussion &, (Cortinmed)
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" “The detailed exrlanation of this reguirecent derends uron the
eoprbinat.ion of meologie, retmlamereserveine-cnminesring, and soils—
nechani¢s tLechnologies. Hrwover, orly a sinrlified disenssion will
be presentad here. I7 ths "3 sedl is cormosed o7 larers of

coarse and fine so0il, any Fluid will norcolate eas®ly through the
goarce materdial but will be held bac's o sone axient by the finsr
sodimants. Some well-knom ceeunrreness of “rerched' water tables

are examnles ol such rthenorenon. Mart of the fluld widch is held
back by the {iner sediments will {low alone the tors of the fine
sediments in the directicn of dir of the beds. Irveplaritiss in

the lateral extent, the direction of dip, and the pore=gize distria-
bution of the finar bHads malre mondtoring of the Tlow alony thess
beddinr nlanes almost immessible. Murthermore, bssauvse the flow
rath is larzely along bedding nlanes, onl vnarh of the fldd Collows
the distribution shown in Firure 3 of '"Tadicactive lizste Hanarorent .™
Horeover, tha Tlaw along ths beds is often in a very thin laver so
that the adsorption of the redicactive nueclides by the minerals ray
actually be so nepliglble that Lhe wasta mar flow great distances
almost intaet. TL would be almosy inpossible for angrone to positive-
17 asegure that the flow paths for anilled or eribbed wastes are

known 1f the gzoil ls net complestely homogensous.

That 1T, for the next Jaw centuries, no single rainfall ever
excoeds the avarare rainfall, "hen ellratic eonditions con be come
sidered faverahles. However, a sucze or "slug' of water which wowld
result from a sinele moderatael - haavy rein woold, Clrsh, preatly
amplify the effaets deseribed Ly aflyr in (a) above and, sacond,
simnifisantly modity and i and the &istribution tietured in Plpure
3 of MRadloactive .aste Manate:ant.™ The effscts of such surges
or Mslugs® of water through et zedirents was studiad in proat
detail by the Petroleun Res::i»sh lornoration in comneetion with a
secondary recovery method o o1, The resilts of these studies
envhasized thal comslstent iz har conditions carmet be depended
upcn to protact rublie head:. Jor ranburies to come. .

That no sarthguaks aetivl » Lty -z »lace at or near Hanford.
{ course, the intenaity of 1..: -arthguake will determine what is
meant by ™near™ Hanford.

Some areas can be designaied as highly suseeptible to earth-
quate getivity, but no ares can be guarantesd te be fres [rom earch-
gqualie activity fer centuries . ¢rie. If ihe Alaskan sarthouales
could have been nradicted, i::  rered eities would not have bean
built at their present sites. Certainly, nd such earthquales were

artieipated.

"

In the lecaiion of cities, cglclated riaks must be talen.
However, when thers iz even 2 rewote 20ss5ibility thatthe Coluwbia
Eiver and the Jao:mnese currents could be contaninated, not even
calculated ris"s should be takeun.

oy T - - HID
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UNITED STATES

ATOMIC ENERGY GUMMIEIIJN
WASHINGTON 28, B, €.

.April 15, 1960

" MEMORANOUM FOR : CHAYRMAM MC COKE
COMIIBSIONER FLOBERG
COMMTASTONER GRAHAM
COMMIGSTOMER WILLIAMS
COMISSTORER WILSON

SUB.JECT : BURLAY, OF PACFAGED RADIDACTIVE WARYES

- The attached report has been preparad by the staff in response to
your request of March 17, 1960 for ecomomic information on packaged
radiogetive waste disposal. The suxvey of ARC officaes and licansscs
which was completed in the last thres weeks revealed that licensess
and ARC offices de not omintain cost records which can conveniently
provide the infernation requested in your wemorandum. Becguae of this
fact, sod becanse the type of waste, the aize and type of containare
usqed, the waste humdling feclmiques and accounting procedures for dia-
posal on land or ak ¢ed, vary over a considerable range, the cost com-
parisons presented can only be considered approxivate. Although some
of the cost informatiom 1le¢ spproximate, it ls felt that the conclusioms
drasm would not be altered wpon recelpt of more preclse informatiom.

In summaxy, the conclusions which can be drswn from the informatiom
presented in the -attached report ares .

1, The interim regiounel burial sites at Uik Ridge and Ydsho can

- iomediately bagin raceiving pachaged waste from licensess.
Cherges of 70¢ per cubic foot of properly packeged waste with
a minioum charge of #21.00 for 30 cublc feet or lass have baen
developed on the basis of our full cost recovery policy. An
anpommceament, similar to Attachmant D, will bs made om the
establishwent of Oak Bidge smd Idahe as- interism regiona] burial
‘altas.

2. Tha matier of the need for AE( to meke land availsble for
- reglenal burial sites other than exlating AEC sites should ba -
. re~pupmdnad after the AFC obiains, duging operatiom of ike
interim disposal eites, additionsl experience snd data for a
moTe comprehensive study.

As a reeult of th:l.s rveview, 1t appeara desirveble to also re-

examive the earlier conclusion (AEC 180/12) that weste diaposal
on privetely-osmed land should be prohibited. Under sultabla

;Mﬂ‘l_m '!i_-'f s g ‘5"_,'_. P-&d
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3.

arrangements whichk would provide for the Government assuming
responaibility when the private party could ne locgexr do so,
private dispossel cperations may be feasible. The problem
%1ill be the subject of discussiom in & forthcoming paper om
induatrial chemical reprocessing.

The experience with licensees' waste shipments and the addi-
tionel tima for the wore comprehensive study would snable
AXC to obtain neaded information in the following gemeral
aress:

a., The volume of wapte from licsncess compared to that from
AEC inatalletions.

b, The economics of & new regiomal burial groumd from which
apecific comclusions can be drawn on sn operating frame-
work with maximm private participation - because of the
low volume of waste genexated by liceneees, & new regiopal
purial site requires waste from ABRC Installations before
it would be en attrective commercial proposition unleaa
the dizposal activity would be an adjuncet to an existing
operation.

c. Btate intereat In the establighment of waste disposal sitea,

d, The burial of licensee radivactive wasies by the private
procesaor of frradisted fuel,

The decision to re-exemine ABG's participation in mew regional
buriel sites asbould not bamper the development of the nuclear
industyy because:

a. Adeguare AEC bhurial laed ig available to handle all low-
level wastes generated In the U. 5. during the period
1960-1965.

Bh. The cost of transportation, rail or motor, is not signifi-
cantly high for shipments not requiring hesvy protective
shielding and the contimcation of Oak Ridge or Idaho as
Anterim digposal sites for sn extended periocd, up to five

yeare, should not ba & ssrious economic burden to licensees

ag long as pultsable land burial srese ars st aside,

Land burial of low-level radiocactive waste, requitring no protactive
shielding, iz generally more attractive ecomimically then aga dis-
posal. The commercial zost of sea diapogal (excluding comcrate

packaging} for drums of waste under & contract LRL hes with
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4.

Coastwise Marine is aspproximately 911,00 per 55-gallon concreted
drum {equivalent to $22.00 to $33.00 per 53-gallom drum of wasce
priocr to concreting depending on type of waste baing packaged
in concrete for sea disposal). The Army Chemical Center total
concrete packaging and sea disposal costa are expected to ba
spproximstely $29,.80 per drum of waste, The quoted sea disposal
commercial price to the military for waste delivered f.0.b.
Company's facility is $48.75 per 55-gallom drum {includes

cost of concrete peckaging snd other sea dispomal costs by

the Company). The Air Foxee, through negotiatioms obtained &
reduced price of $41.75 per drum. Thesse unit costs are higher
then the ARC land burying charge of $5.15 per drum of waste for
quantities of four drums or more. When transportation and
shipper hendling costs are ineluded, the total cost of sea
digpossl ia again found to be genmerally higher than total

land buxial costs for licenases inciuded in the survey. A
similar e¢onclumion is reached for off-site shipments of
paclaged waete by ABC contrectors, However, sclection of sea
dispesel ovexr lend disposel coculd atill be made in faoclated
cages such ss:

a4, Companies that own shipe could continue fo find sea die-
posal convenient and economically etiractive.

b, The military uee of transportation and sea training pro-
grams to off-set some of the costa qf diaposal placea
sca disposal cn & wore competitive basls io the military
eatablistment. '

¢, The small waste generator, e. g., New Eogland Desconess
Hoapital, located near the eseacoast mey contloye to pay
a premium for a convenient dispoesl service by their owm
choice.

With respect to shieldad comtainers, the cost ocontribution of
transportetion becomes significamt. Therefore, Brookhaven and
LRL may still find ses disposal wore ecomomical then land burial
for gome of its wapte. Up to now, the volume of waate from
licensees requiring heavy protective ahislding is small,

It"ghould be roted that this paper does not deal with the problem
of liquid wastes, particulsrly 1o bulk qusmtities, which are
logical candidatee for direct dumping at sea without packaglag

or withoot solidifying as would be required for land burial.
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‘. Although Fadaral, State and Local regulatory or reporting requirs-
mente are burdensome, they should not unduly affect the frae moves
ment of waste. The onme posseible future problem area Ls the pro-

" posed actiom by the rallroads to Temove irradiaced material ra=
quiring heavy protactive shialding from common carrier status,
The rallroads have asserted a2 right £o refuse to transport such
material for licensees if they are not catisfied with public
liability coyverage for such shipmente.

Sinee the dispozal of Low=level asolild wastas ls mora in line with the
reaponsibility of an operating division, I have assigned to the Division
of Production the reaponaibility to coordinata and supervise the
oparaticnal phase of providing to licensees waste disposal services

at: AEC altes and to further study the need for AEC to satablish addi-

tional regional disposal aitea. Subeequent reports will be aubmitted
to the Commission om the progress of the program.

G EL ool

Genaral Manager

Enclosuras:
Report w/Tables & attachmants




BURTAL AND DISPOSAL OF 3OM-LBVEL BADYOACTIVE WASTES

This report is limited f£o low-level solid waste propesly packaged for
land burial or sea disposzl. ' Such weste Includes properly packaged
liquid wastes but disposal of bulk liquid wastea im not included.
The waate disposed of by licensess usunlly comtains miner guantitiss
of radicactivity. This is {1lustrsted ino Tsble I which summsrizes
the gquantity of radiocactive waste now stored by licenzees for disposal
at gea. The wasta doea include some ARC genersted materisl. In com-
parison, AEC ¢perating eltes bury snd diepcee of st sea asignificant
quamtities of activity. The radiaticn level of some equipment buriaed
at Hanford during 1958-1959 is illustrated in Table II.

This repert will provide Iinformation om the items noted im the Chair-
won's March 17, 19640 memorandum.

The Oak Bidge and Idabo Opgrations (fficea have each submitted detailed
breskdowns on the cost of burying low-leval wastes at their respective
eites baeed on the ARC policy of full cost recovery. Procaduras for
burial of wasises heve also been developed for esch of the sites. A

copy of the Qak Ridge shipment data form i attached {(Attachment A)

to illustrate the type of datz required on each shipment. The pro-
poned wnit cbarge for burial at aach of rhe two sites is 70¢ per cubic
foot for properly packaged waste, with 2 minimom charge of $21.00 for
shipmenta of 30 cubic feet or less. This iz essentially egual to thae
charges previcusly used by Oak Ridga. The assumpiions which wars used in
preparing the coat at the two sites gre included as Attachment B and the
cost elements used to derive the ARC charges ara presemted in Attacheent C.

A public sunmouncement (Attachment D} will be slmultenecusly released by
Washington, Ozk Ridge and Idabo after the Commfssion has reviewed this re-
poxt, -

B, COMPARTSOM OF LAND BURIAZ AND ARA DISPOSAL
L. ‘Hﬁm

The cost of waste dizposal to the licensees wes obtained by con-
tacting a mmber of selected licepsees. Tha licensess were
salected 80 as to include both ssa and land disposal operations.
Paceuga of the various disposal arrangements which are available
apnd bacsuse of the different types of wastes being generated,

a wide unit cost range was reported by the licemsccs. The mnit
coat breskdown supplied by the licensees was not alwiys complats
gince the records maintained by licensees were not of the type




2.

“? .

which could pupply the details on short notice. It 1s eyidemt
from a comparison of Tables III and IV thst, in gensral, the
totel cost of sea disposal ($10.00 to $40.00 per drum) ia
higher than total cost of land burial (510.00 ta $25.00 per
drum} for a given gquantity of waste. Some anomalies sre aoted
in the Tables, viz., & $4.00 unit cherge for eea disposal smd
a 962,00 unit charge for land burial. Thase are not considered
repregsentative in light of price information received from AEC
contractora and the wilitary. Companies that use their owm
ehips for dieposal could find sea disposal couvenient amd
economically attractive. Wirh respect to an organization such
aa Bew England Desconess Hoepital, factors other than zconomics
appear te contribute to the selection of sea disposal cwer land
burial.

AEC Contractors

Based on operating information from several AEC installations
disposing of solid or packaged radicactive wastes off-site, by
either land burfial or dlsposal at sea, the following conclusions
are drewn:

a. PFor wastes not requiring shielding (estimated at greatar
than 90% of total volume of all waste shipped off-sita for
dieposal), approwimately 1.5 to 3 times as smch waate
(volumetrically) goes into a typical 55-gallon drum package
daatined for land buxinl then in a similar package destined-
for disposal at ses due to the extra conerete requirad for
welghting purposes in the latter packagens.

L. Oa a cost per 55-gallon drum basis, Ehe total cost for Land
burial (includes packaging, shipping and burying) ranges -
from $2.00 to $18.84 and for disposal at sea comparable
total costs range from $23.31 to 369,00 (See Table V).

¢. For disposal by land burial the diztedbution of wnit cost
(i, e., 49.00 to $18.584) is roughly as follows:

1) Packaging 55 to &67%
2y Shipdng 10 to 37% - depending on distance and mode of

transpoxtation
3) Diaposal B to Z6%

d., For disposal at sea the analopous d;atrihutinn of unit cost
{i. e., $23.3]1 to 365.00) ia:

1) Packaging 28 cto 45%
2) Shipping 5 to 10X
3) Dieposal 45 to 66%
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e, Cost savingl possible by shifting to land burial from ses
disposal are indicated by the following exmmples:

Z,

In 1959 Bottis shipped 2148 drums of geusrated vmete
to Earls, Bew Jersey, esach weighing 900 pounds average
and containing about 3 mefdrum. Coet per drum was
§65.95 with 841.40 or sbout 63X being the coet for
dockside handling and sea transport and dispessl, Ths
total cost was $141,300, If lapd burisl {at OBEL) were
utilized, it ie estimated that 1075 dyuss wald havae
been required sach welighing 300 pounds and containing
gbout 6 mcfdrum, Ko conoreting would be nacessary.

The cotimated cost par drum would be about $20 with

ghout 1/4 of this cost being disposal coet at the
.. burial greund. The total cost would hawe been $21,500

or a savings of $120,000. For wastes requiring shialding
(18 drumn from Bettis im 1959), the savings would have

" been due oply to the differenca in final dizpoesl ocoste,

1. 8., 541.50/4rvm for sea dispozal out of Earle ,
Hew Jersey, vereus about $12,00/drum for land burial.
Thus the eavings for wastes requiring ahislding would
have heen about $6175. A eimller cparation nesar the
Rew Jersey Cosst would Inmua the total land burial
coste by approximately $25 to $33 per drum for trans-
portation depending on final dyum welght.

The LRL, becauns= of shielding requirements for fts wasts,
has determined that no economic adventage iz apparent at
thiz time td force & shift from zea disposal to land
burial for its waste, With preseat packaging mechoda,
currgnt estimetes show an annual savings of approxi-
mately $60,000 over land burial at Hanford or Idaho.

A contract with s privare concarn for sea disposal of
waste included a unit-price of $11.00 per 55-gallm

deum of concreted wasts,

simathamtawlmplrd:nHmHh:Mt[
om-hnlform-tht:d'hﬁn!:hawuhm
sea dispisal, the sas dispoesl unit aoek

~tnmamhmaburymanwm1n fw e

$33.00 per drum of waste: The packaging of waste fn
concrets was done by LRL acd the coats are not inecluded,

3. Hilitexy

The Army Chemical Center, Edgewood, Meryland, is responsibla for
sea disposal of radioactive materfal for the Department of Army.
The current disposal rate is about 50-35 gallon druss of waste
per month. The contaminated waste covexrs a wide variecy of
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materiala such ag tubes, radium dials, low lavel reactor wastes,
laboratory waste and equipment, etc. Tha waste has heen packagad
according to 0. 3. Havy density apecification of 100# per cu. ft.
for concreted drums. Aeccordfng to Army experience, the volume
incresse from unceoncreted waste to concreted waste is approximately
50 to 200 percent. Tha current annual volume of waste being
generatsd within the Department of Army ie¢ equivalent to ome-tenth
of an mere of land burial. The waste volume from the Department
of Army im expected to double aver the next few yeara. The other
two aervices have about the same volume of waste being prepared
for disposal. The cost of packaging the waste for sea disposal

is about 32I1.60 per drum of waste. The transportation and sea
dispeaal operutionz were performed as part of trafining programs
and ne charge had besn made. The Havy has discoatioued the die-
posal aervice and future sea disposal service 1 szpected to he
provided by the Military Sea Trensport Service at about $10.00
per drum of concreted waste. MSTS has submitted a licenae appli-
cation for tha sea disposal operation.

The Departments of Army and Alr Force received bids from commercial
gea dlspoeal companies ranging from $41.75 to $48.75 per S5=-gallon
drum of waste. The Army Chemieal Center {s mow studying the economics
of land burial versus sea disposal.

C. TRANSPORTATION OF LOW-LEVEL RADICACTIVE WASTES

Fadaral, State and Tocal Regglntfana on Trnnagnrfntion of Low-level
Wasates

It fg concluded from a review of the wgulatory requiraments
(Attachment E}, that the Pederal, State and Local regulations

on trangporfation of low-laval radloactive matariale do lmpoce
vperaiing and procedural conditiong which are burdensoms to

gome degree, compared with shipments of non-radloactive, non-
hagardous matexriale, but that they ashould not upduly impede the
free flow of low-level waste ghipments nor would they aignificantly
increass the total cost of shipment provided that ICC would continue
tg allow exemptions as in tha past. It is aleo concluded that

-securing transportation services should not preaent a problem at

this time and low-level waskte packaged in accordance with Inter-
state Commerce Commlasion regulations should mowe freely in commerce.

Increased intsreat by Local authorities fn the transportation of
radioactive material through thelr jurisdictional diastricts has

come to our attention., For example, the shipper muat now furnish
the Hew York City Depariment of Health certain advance whipplog in-
formation. This procedure is wirtually umique in that usually che
carrier would be raquired to handle such notifications. .
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The increased cost to AEC, if the AEC choosss pof to uss the
exenptions provided in the ICK regulationa, are indicated by
the following examples:

a) In 1939 GE-ANPD, Evendale, shipped 150 packages to the Ouk
Ridge National Lahoratory under an ICC exemption, 1. a.,
with an escort, at a total coet of $3500. If ICC require~
ments were to be mwt cm 4 non-exespt basia, this cost would
have been about 340,000

b} In 135% EAPL shipped to ORHL 1300 cu. ft. {out of total of

about 30,000 cu. ft.) by utilizing the box car as the package,
i. e., the wastes not requiring shielding acting as shielding
for the materfal having a high radiation level, &t a coet of
$26,000, If each package had to conply with ICC ragulations,
this cost would have been approximately $143,000.

c) Brookhiven Natiomal Laboratory estimates that approximately
twice as many packages would be required mmd that thia would
result in about a 30% coat increase (sbout #ﬁo.mo in 1959~
1960) . :

d} Argonne National Laboratory shipm.ti to ORNL have met ICC
requirementa. This has bean accompliched through use of a de-
eay storage facility at ANL,

Shipping Conts

Govermment shipments of low-level waste, by motor or rail caxriers,
may be made under rates published in (1) carrier teriffs, or (2}
carrier quotations by authority of Section 22 of the Inmterstate

. Commerce Act as a matter of sxpediency or economy im liew of publi=

pation in carrier tariffs, Section 2?2 rates are not available for
use by privalte shippers. -

Private common carrisr ahipments must be made wmder published rates
in tariffs filed by the ecarriere with the Interatate Commsrca '

- Commdasion, The basic levels of the rates contalned in thees

tariffa are prescribed for use by all shippers, including the
Covernmant. Adjustnencs to theoe rates msy be negotiated through
established varrier procedurea.

The direct transportation charges (exclugive of any packing, local.
drayage or losal coats) are based on & percentage of the Clasa 100
Taten in published tariffs between point of origin and destination.
Table VI 18 a schedule of freipght claesification ratinge as ¢ per-
centage of Tlase 100 rates for reprecentative materials cuxrently
being shipped an waate. Table VI is a table of approximate Class
100" rates from representative points gemerating low-level waste to

*buriel areas. For estimating purpoaes, this scale of ratea may be

wied for rail and motor freight tranaportation, Por example, the
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Class 100 freipght cost from Log Angeles to Sen Francisco is
$2.56 per 100 pounds. Shipmente of serap irom would move at
50L of thia rate for LCL shipments and 22.5% of this rate for,
CL Shipments.

From Table VIL it ia scen that theve is a large difference in
freight coat between Ook Ridge and Idaho for the varigus points
generating weste east of the Misasissippi River and " a. emall
diffarence in freight costs between Oak Ridge and Bostom (a
possible sea disposal polnt} for the same castern clities. Xf
the waste is not packaged for sea disposal until arrival at

the port, the cost of shipping waete from the easterm cities

to either Oak Rldge or Boston is considered not ‘to significantly
affect the choice in method of disposal. With respect to the
weet coast, the eost of transporting waste to Idahe for lamd
burial may have an apprecimsble effect on the gholce of dia-
posal method. Of particular note ie that shipping coata play a
mora loportant role in the selection of the disposal method if
the waste were to require shielding. i
A proposed change in a rall niform Freight Claseification might
ba Interprated as a future transportation service problem for
gaa disposal and private Land burial operations. The railroads
have asserted a right tn remove from cosmon carrier status, :
radicactive materiala, irradiated or requiring shielding. This
would allow a railroad to refuse shipments if it iz not satia-
fied with the lisbility coverage. Informal discussions with
top=level rallroad officiale lead us to believe that this tule
is intended to apply omly on highly irradiated material which
would, therefore, remove low-level waste¢a from ite application,
Even Lf the proposed change is applied to low-level waste, it
ahould generally not affect the transportation of low-level
waste from a licensee {without Price-Anderson coverage} to

QOakk Ridge or Idabo or to amother liceénsee having Price-Andersom
cﬂmag&.

D, PROJECGTION OF MAXIMUM LAND BURTAL ACKEAGE USAGE

The estimated quantities of low=level waste for which disposal areas
most be provided through the next five years from all U, 5. operations
are preaented in Table VIIE. A total land veage would be in the ordexr
pf 22 acres per year. ©Oun the basls of AEC axperience, a land burial
projection of 3/5 of an acre per year was included in the above total
for licenses waste. As noted in Table VIII, the land acreags usged by
licenseer could be an additional 1/2 zere per year for the period
1960=-1965 and the milicary waste, now disposad at sea, could add am
additional L/2 acre per year. Even with theas additional increases im.
the volume of waste from non-AEC organizationa, a Northeast Regiomal
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burial site would be dependent on AEC for ita sain acurce of revenuas.
Table IX presents 1960-1965 estimates of wasta voluses as pm:ku;.d
for disposal by AEC installatioms shipping off-site.

No difficulcy ie foresean in continuing to hury all of U. 8. waste
At axisting AFC land burial sites.

E. OTHER ECORIMIC CONSIDERATIONE

From the projection of waste volume expectad from licenssea and tha
effect of transportatiom on coet of burial, escablishmant of regional
burial grounds, other than existing AEC sites, may oot be fmmediately
required if the AEC is willing to.provide such services st ORNL and
HRIE. BSince the AEC will provide this service, AEC participation in
the establishment of other regional burial grounds could be re-exemined
during the operation of the AEC interim pites. The sxperience obtainad
by the AEC ghould provide better informatien on the waste leoad distri-
bution end the detailed economice of land burial. The coet of waste
disposal for eclid packapge wastes I8 not a major cost item for Imdustry
and & delay in the locatiom of a more convenient regiomal burial grewund
is not coneidered te be sericus s long as facilities for handling

such ¥mete material are made available. The main interest, at this
tine, i9 to have suitable aresna set acide to handle the waste baing
accuelated. This interest has been satisfied at least on an interim
basis with the anoouvncemant of Oak Ridge and Idahs as interis burial
aites. .

Encloauren:
Tables I thre IX
Attaclments A, B, C. & D & F




Attabhment A
X-1007 (Rev. 3-60)

To: Oak Ridge National Lehoratory
Laboratory Hacilities Department
. 0, Box X L
Oek Ridge, Tenncssee

WASTE SHIFMENT DATA

Elaaaa f£ill in all blank spaces. If a yunestion does not apply to a pnrti:ular
ahipnnnl:, ur if ‘cthe mwm}c%a not lmmm ic ma:r. be po ‘stdtad,

ion Faguast
Date diapuaal servica .

. Rame of persun responsible for initlating this request
Purchase Order Mo. '

Rumbex of pnckagea in proposed shipment  Total welght of shipment

Complete deecription of ¢antents and packaging methode used, Attach extra sheets
and drawings if necessaxy. If informeation given is inadequate for apprailsal of
safety of shipment, more information may be requested before approval Ls glven.

[

Highest radiation levels at outside surface of pickages
Chewlcal form of material comprising bulk of waste

Dogs waste contain corrosive acids or basea?
If sp, what scremgth?
In any porcion of the contente potentially exploeivel

Will any portion of the contente react viclently when expoaed to alr or water?

Badfoisotope contained
Estimated qusmtity in curies
Mote any dpecial precautiomn that may be neceseary because of material content

[)

GENERAT
Crher informarion that may be useful fa redocing shipping and handling hazsrds

Beans of transportation proposed

Approximate date shipment to be made

1 Signature

(Over)




X-L007A (Rey. 3-60)

1.

1.

3.

6.

REGULATIONS AND PROCEDURES GOVERNING SHIPHENTS |
OF RADIOGACTIVE WASTE FOB DISFOSAL AT N
OAK RIDGE NATIGHAL LABORATORY *

All shipmenta of radiocactive waste, to be acceptable to Oak Ridge
National Laboratory, must conform to the ICC Begulations joverning
such ghipment's as outlined in Agent M. A. Campbaell's Tariff Wo. 10,
€oples of these regulactions may ba obtained from Mr. N. A. Camphall,
Burean of Exploaivea, #3 Vesey 3t., New York 7, N, Y. Admintstration
and interpretation of tha ragulntiunl is tha rllpnnnihlltty of thin
organiratien.

In genaral, liquid wastea will aot be ancepqad for disposal. quntds
shonuld be incorporated ia comcrete, plaster or other similer material -
apd shipped in aolid form; Tn cases wvhere thia proecedura is not ;
practical, spacial nrrnngnuentl muat be made with Oak Etdga National
Laboratory. -

Approval in writing must be obtained from Cak Ridge Mational lLaboratory
hefore a shipment is made, The Laboratory will comaider giv an approval
only after it receives a purchase order and a description of the proposed
waste shipmeat (the form on the reverse aide of thia sheet completely
filled out}.

Charges for disposal service are based on ths groas welght of a lhlpnunt
at, - The minimum.chargg per shipment 1s .

fn additioo to the labels prescribed by tha‘[ﬂc Regulations, “Radiocactive
Waste' labels must be affized to the outside of the containers. The
Laboratory will furnish ail labels with the approval for shipwent. -

All shtpmants must be prapaid and consigned to Oak Ridge Hhtinnll Llhnrlhnrr
Laboratory Facllicles Dapartment, Oak Ridga, Tenneszes.




ATTACAMENT B
PARAMETERS CONCERNING COST STUDIES ON LONG-TERM DISPOSAL
(Aggumption = Mo crisis of major magnitude = no leakage into potable water, ate.)

A. Costm Shall Tnclude:

i. Eite Deve i

a. Hydro-geologic purveys

b. R. R. 8Spur

¢. Truck acceess roade

d. Cost of land - Burial section iteelf and a reasonable buffer zone
about burial area based on ppecific site charactaristics should .
ba used. .

2. Cost of operatioms building az required during activa paried.

£. Caretaker building for full period of storage.

g~ Fence about exclusion area to be replaced as vequired for Eull
perlcd of atorage.

. %, Cort of Operarion During Active Burisl Perlod (Per ARC Manual Chapter
1701).

3. HMonitoring Coete. (Full Cost Recovery)
‘2. Wells - nuwber, depth and life as appropriate for the site.

b. Sampleas

{1) One sample per well per month for full period of life

{2} Beolopglic samples (equal to .'"3.b.{L1}" )

{3) Samples may be asoumed Caken by "caretaker' but analysed
by conmercial analytical laboratories.

4. MActivities Aftexr Burial Area {s Filled Up. (Full Cost Recovery)

a. Full pay caretaker. Opne shift coverage. ‘%.b.'" msy be support
~after ipltial establishment.
b. Bexriod of caretaker guardianship may be based on the following
cenagrvacive amsumptions,

(1) a 55-gal. dﬁap containing 1 curic of waate

{Z) Waste is Bt 90

(3) Guardianship exexcised until SR’" equale allowgkle for
168 hx, ueaE in deinking watex, i. @., 1 x 10" mlcro
curieafcs

{4) Note - baged on some preliminary calculacions, it 1a
believed that costs are not affected by lLength of storage
when atorage aexceeds 200 years,




B.

Baeip of Charging:

1.
2.

3.

4.

Shall be ou ft, ° basle. s
Each user shsll pay for ft.” used after total usable ft.” of area
has been divided into the gross coet ecalculatiom,

Customer shall provide packages to meet standardes for burying as
specified by burial aite.
Weight limits may be apecified.

4, A surcharge dcale for varioua weighte nay be in oxder.

. Long-tarn coste are to be pald for by sssuming a 4§ smnuity.

Inflation will be sssumed as an independent element ot 1 1/8%
pPer yoar. '




ATTACEMENT "C"
DERIVATION OF FROPOSED BURIAL CHARGES

FUNDE RRQUIRED 10 EE SUPPLYED
DURTRG £0 YEMR OPERATING FERTOD

k Tazho Oak Ridge = _ Total
Bite and Development (Including b interest
on unamortized balance) $ &2 § 509,880 $ 1,407,120
Cozt of operaticns (during burial periocd)
{Incinding 15% added factor and inflation :
factor) 3 : 2,027,287 2,075,148 4,105,435
Custodial period costs [after burial ground
area 18 filled) {Including 15% added factor
and inflation factor)
Fences 9, 000 21,700 30,700
Wella 38,540 8,320 46, 860
Water aamples, carstaker, building
maintenance, ete. 234, 664 320, 380 2508
TOmAL ' $ 3,126,731 § 3,018,368  § €,1k5,099
Batinated volums of waste materianl to be bwried in 80 acres {em.ft.) .
| 5,400,000 3,920,000 9,320,000

¢ost per unit 6,145,099 - 9,320,000 = $0.659 per cu. ft.
Recoimendad minimmm charge: #2100 for 30 en. ft. or lses.
Recoumended price: Round $0.659 to $0.70 per cu. ft. '

Coate are hased on figurss supplied by Idaho snd Oak Ridge Operetions
Officen in accordance with ettachment "B".




ATTACHMERT D

UNITED STATEE
ATOMIC ENERGY CDMMIBEIOH
Waﬂhiﬂ.gtﬂn 25, n. ﬂ-

Tel. Hazelwood 7-7831 FOB. IMEDIATE RELEASE
Bxt. Jé46

AEC RSTABLISHES CHARGES FOR LAND BURIAL
OF PACKAGRD RADIOACTIVE WASTES AT QAK
RIDGR AND IDAHO :

As anpounced by the Comndiasion on Janunary 28, 1960, the AEC will
receive at interim disposal sites now designated as the Oak Ridge
Matlonal Laboratory and the Watiomal Reactor Testing Statlom, packaged
wastes from nonm-Commission wsers of radicactive materials. It was also
announced that charges and procedures for receiving such wastes ‘at these
two sites were being ‘developed. These pites are now ready to receive
material from all veers of radicsctive material. The charges are 70¢
per cuble foot for properly packaged waste with & minimm chargs of

. $21.00 for shipments of 30 cubie feet or less. BRequests for informarion
regarding burial of wastesa should be directed to the following:

At Oak Ridge «

Oak Ridge Mational Lahovstory

P, 0. Box F, Dak Ridge, Texmasses
Attention: Mr. E. J. Witkowski

Phillips Petroleum
2. 0. Box 2067, Idaho Falla, Idaho
Attention: Controller Bramch




There are certain operational and procedural restrictioms against the ship-
ment of radiocactive meterials which have besn promulgeted by Federal, State
and Loecal govermmental authorities and ara motivated by & desirs to insure
public health and safety, Thess limitations parallel and ars comsigtent
with aimilar restrictions placed on tha movemsnt of exploaivea, flammables and
other dangerous uti.r.-les. '

1.

3

Federgl aegglatu_rg Batuirements - A basie prersqunisits to shipment of
xadioactive materials is thet they sust be ghipped in accordance with

the requirementz of the trangportation regulatory sgencies, suck an

‘the I.C.C., F.A.A. and the U. 8. Coast Cuerxd. Shipmente of radjocactive

materiale, made by the AEC or under ita directiom or supervieion, which
are sspcorted by personnel specially desigoated by the AEC, are exempt
from the 1.C.C. regulationa, TIn addition, certain ARC shipments exceeding
the regulatory atandarde are made without escorts through the lasuaace
of apecial permite obtained from the B. of B. {i.e. conteiner approval
and deviations from published curie liaitations) or the I,C.C. on other
matters. In the course of normal iodustrial shipping procedures,
compliance is the responsibility both of the purchasar of the
transportation service and the carrier, amd exemptions toe the regulatory
standarde, &imilax to Government axanptim, may be made through the
uge of apeeiﬂl permitns.

Btate Regulatory Requirements - A ousher of states hnw regulat fons
on marking and packaging of radioactive material, similar teo 1.C.C.

regulationa. 1In addition, a few states (e.g., New York) have proposed
that prior notification be given of shipments of radioactive materisl.

Local Regulatory Requirements - Indicative of such requirsmsats are
prohibitions agaiost txapspoxting dangerouws articles through, over and
on strategic tunoels, bridaes and car ferries, and the Hew York Port
Authority prohibitions agasinst tranasporting dangercus articles through
the Hollaod and Lincolo Tunnels, the Mew York Bridge Authority requira-
meat for prior notificatiom of arrival at a transport vehicle carrying
dangerous articles, the Pemnsylvenia Turnpike Authority restriction
against tranaporting damgerous articles over the turapike without prior
permit, and the notification of shipment procedurea required by tha
New York City Department of Health, Regulation by the New York City
Department of Health, apd possibly other localities, craates s slightly
different problem in that the burden of notification ia ¢n the shipper
rather than the carvier. However, sioce the potential dastinations axe
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limitad in numbar, the individual shippar ne doubt in the initial
planning stages of the chipment can ascertain these aress of locel
.reagulations and, in conjunction with advice from the carrier industry,
bypans these areas. On the other hand, pricr kmowledge of such aresan
affords the opportunity of asgotiating 2 workabls operating procedure
to facilitate notification to and passage through theze localities.

¥While these opervating and procedural condicions are burdensomse to some degres,
they should not unduly impede the free flow of low=level waste shipments,
nor shonld they eignificancly incresse the total cost of shipment,



TAELE I

COMMRCIAL FEA WASTE DISPOSAL ACTIVITIRS

THROUGH MARCH 1960

On Eand For Sea Dispoesl -

1 :
; Bquivalent 2 ; protal : Concreted, Fot Comeretsa 1f -
Licensese : : Activity Eqimlent 27 ¢ Activity 'ﬁquivﬁent _{ Actlvity

: Druns : Curies : Druma , Curies Dirums *  Curias
&m&' - Boston, Hn.as: == = X7 0.027 4 10(83)
Amaricen Mail Line
Beattle, Weehington 5 0,65 16 Oyl - -
Iectope Specialiste, Div.
of Muclear Corp. of Amer. 130 17 1,100 3%
Burbank, Calif.
Crosercede Marire 3/ 2,438 {incl.
Boston, MBse. 1,000 1,900 H3) 12 G 1165 175
Coantwise Maripe Diepoeal
Co. - Long Beach, Calif. 2,247 9 Lgs 1 370 1
Mﬂm Elﬁl:‘hrﬂnq Ing. i,
Culver City, Calif. 14 0,065 e — — -
Buclear Engrg. Company -~ -

Rearny, N.J. & Walmut Creek 320 101 4, 025 278 ?E E;‘_‘:’;&i} 266
' 3

Celifornie

.y Bash imgopsreted drum mekes 1.5 t0 3 concreted drumg depending on the type of waste being bandlaed.

-’:.:f Since the bulk of the drums are 55 gal. drums, the total volums of waste wms expressed in equivalent 55 gal.
drumd. This standard unit is used to convenlently illustrate the volume of weste being handled.
Crossroads Merine disposal records from 1545 through 1958 were partilally destroyed by fire. The shove
represents sn estimate msde by the president of the company. This figure was reported at JCAE Hearing

or wagie digposal In July 1959.

4/ Thia firm's license expired on Jan. 31, 1939, and was not Teneved.




TALE II

Coctemioation Besdings on Scas Eguigment Burled at Banford
Daring 1558 < 1559

' W - " Matertal of. Gonpt. %

1. 2 = Refox Vessals Btainlass Btesl Bt x o
2. 2 « Purex piise colimns Stainlesy Steel 2 x 13°
3. 4 - Relox Beat Excheuger

Tobe Buniles : Btainlsss Stesl 3 x 1o°
4+ & = Purax Haste (oncsotratar Btainless Stesl Ikt x 15t




TARLE ITT

Lend Disposal Cosls of five Belacted Llcensses

“[July to Decesiber 1959)
Garreat Coot per Drum of Waste 3 Koo and
Iicangee Dispoaal Bite . Diapoaal Total Type coutainer
Tracerisb Coa .
Boston, Mass. . CRMIL, 2,30 5.00 250Y 10,00 30 each 35 gal. droms
Genaral Motars ' Cimn, 7.00 5000  15.00 62,00 30 each 55 gal. drums
Detrolt, Mich, - ..
' !
- Pupdue University !
Lafayette, Indians ONL: 12,00 14,00 5:00Y 20,00 9 each 55 zal, drums
Abbott Laboretories -
Ouk Ridae, Tennesses CREL - - - 15.00 2 -each 50 gal. drums
Squibb Pharmaceubical o ST T
New Bronswick, K, J, ORNL” - - - - 25,00 30 five gallon cuns

_-y'm above charges are attribubed to the conbining of wastes with othara mm'w frivete waste
in

vollectore for wltimate disposal at (RHL. Cwrrent charges fof disposal are belicd

appraxinataly
$.64 per cublc ft. The minimomm charge per shipment ia $15.00.




Licenses

Sss Dlepossl Costs of Five Balscted Licenseces
(July to Bacenber 1959} .

8bell Development
Emoryville, California

Few EngTnnd: Deaccress
Borttn, Manse.

Tracerlsh
Boston ¥ Madp .

Socony Moblle Ol
Faulsboro, K. J.

Disposal Cost per Drum of Waste
Gite Trenspt . Em Digposal Total

Huclear Engineering
¥Walmut Creek, Calf, -
(Pacific Qcean)

Crosarcads Marine -
Beeton, Mans,

Cromeroads Marine
Boston, Mass. o
Atlantie

{via own ship) -

Cellfornia Research Corp. Pacific

" Fichuond, California

(vie own ship} -

$2.00

Sv00

Ho. aml type
of Contasiner
. 2= 5 gnl. cans
$2.00 $4.00 1-20 gal.Fiber
board bbl.
- 40,00  1-30 gal. can
28.00  33.00 L4-35 gal. Gbls.
- 30.00 . 21-20 gsl. Wbl.
- 10.00 550 gal. drums




FARLE ¥
PACKACED NASTE DIAPOSAL COSTH

£0ET DISTRIBUTION

‘mam .
Eﬂﬂt 'Dj.lpolﬂ. .
Deun ~ Packaging  Shipping Bisposal . _ sSits
tand Burial S
AL C§ 18§ 1130 § 3T $ 377 'CRAL
GRANFD o 12.00 T7.80 1.08 3.12 CRAT,
KAPL . 9.00 6.03 1.53 1.5 " (RAL
R, P. 10.90 6.00 3,03 .87 MRS
Ber IHeposal
BL, - ABQC Cost 20.15 . 17.33 2.82 1)
ABC & Hovy Copt  60.15% 17.44 3.00 39.70
ABC Cost . 2900 gl o7 | }.93 J 0
PR - 4RO & BKavy Cost  69.00% 19.32 483 44,85
ARG Cost 24.55 20.38 W I S 0
WARD = 4po & Navy Cost  Oh.55% 25,18 5.16 3h.21,
" AEC Cost 14.35 9.6L 2.4 2.30
AL = ABC & Revy Gost  54.35% 19.57 .78
mIr - IBG UDBt 23131 ) lﬂ'-ll;g' 12&&

— ,-"'-_-__

* Havy costs nssamed to be $40 per drum ~ charge ot ocurrently being wade but AEC
has received indication that U.89.N. willl begin to uhnrgp fnr tha service; sea
dirposal monlitoring coots sre excluded.




RATL*
ﬂmﬂmp,m E R E RN T LA N Y] 55
m’uﬂtto-I1|"l.‘l--l-lIIlIl-Il--l-llliiiii-liiIit
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myr w&ﬂh, l“ miﬁ“ﬂlillltllilqlllllq 'Bs
Ribber Eﬂ'ﬂ:il; 2114} S N T T T S0
II"OHBWBP; ROLEN . sovuvansnnurnsosssnvatasss 20
mﬂm, Mlll'l;ll‘llllllllilﬂlﬂlﬂl“‘lil‘iill“"i‘l-. 55
Ieather Berap; HOIEBNssasvrenrassavsanasannes . 60
Pﬂ'btéﬂj Hroken EEPEEIMEFIIEIIIRISRRIARNIA TN 55
‘Herap Branss, Bronze, Copper,; HUIBN««veaeeans i)

M’- miiiiIn!!iiiiiil‘iiiilillliliitlllli as

\
EhDBB, Dlﬂ, Worn Dut, Lenthorccusnsatansanns T

BASBASBABIBYE R

Ll
wn

y MOTOR
Rodiosctive Materials, Y¥ncluding Bediolsctopes, 70
in cctitainers gpecified in Rule 54
(Rule g; refers to the ICC Regulations manri-
:l.ns shiprent; of dmgernu! n:'tinluj

# Ko diptinctlon being made by railway betwean low level, :-adinnct:l.w
waste properly packaged and non-radicactive ma;p

B




TABLE VII -

PABLE (0 APPROXIMATED CLASE 100 RATES
" FROM REFRESENTATIVE POINTS
GENERATTNG LOW-IEVEL WASTES TO

DISPOSAL SITRS
"PROM: TO: ‘Cak Ridge, Porcoville, 70: Poston,
- Tenn. Idaho MHnas.
(per 200F) (per 100§} (per 100§)
Chicago, Eil. C 0§ 30 3 T3 $ w5
New Brunswick, N. J. 3.85 10,29 2.29
Linden, ¥. J. 3.98 ' 10,29 2.3
Boston, Mass. | L.57 10.61 ==
Detrolt, Mich, : 3.13 8.30 3.78
m, Ke Y. - . 4,18 9.65° .60
Phila., Pa. . 3.65 10.13 . 2,52
Lafayette, Ind. 2,80 7.66 ' N
.Rew Yorx, F. Y. 5.98 10,29 N
Shippingport, Pe.. 3.25 8.9 : 3.65
Pitteburah, Pa. 3,25 8.9 " 3,65
Ben Francisco, Cal. - 5.62
Los Angeles, Cal.% - 5.92

~

" # Yreight cost to San Francisco alie of sed disposal’ ia #2-55.



ABALTSTS (F AEC LAND BURIAL

ISDLE VIIT

DURTAL LAND UHED

BT _ACRBS (PR, 1960) . ARNUAL, CY 1959
. Acves Yolume Cu. Yds. Guries Acres Volums Cu. Yds. Quries
Osk Ridge Y w - 52/ 1:2,000 -
Taano . B0 13 30,000 eom 33 6,000 2,000
" Savanpsh River 65 30 50, 000 200,000 3.5 7,000 25, 000
Bonford 113 o3 30,600 - 3,610 -

CUMILATTVE THEU 1965
(CY 1959 RAIE)

,Acrua;

55 &
28 /-
¥7 -
148

y Additicoml 20 acres could poseibly be wmade awvmilable for use proviised impact on ecologlesl program |

i determined not to be significant.

The cumilative land usage by lizspssss could increase an additional

0.5 acres per yesr the srem for military wastes if ses dlsposal is dlscontioued would amount to 0.5

acres per year or a cumylatlive land usage of

B0 acres.

5{" Includes 2.5 acres used by AEC contractore other than Qak Ridge ani by licansesa. Moet of this acreage

is for ABC contractors.

3/ TInclndes Rocky Flets shipmente.




! TARLE TX
!at.'.'l.mtaﬂ of Wagte Volumesg
r Tor Disposal
(AEC Inata:u.atiuns Bite)
1060-65
Eeé Dispocal Roel Genie m:.:mi ﬁisppn'f
Land Burial
ARL 141,000
GR-ANFD 63,000
EAPL' 203,000
Hoeky Flste heﬁ,nm
Mound, 120,000
Othars . | 2llo, 000
J Bubtotal 1,193,:?0-:' (18 acres)
Baa Disposalt ' ) ’
_— ;o 56,000 o 25,000 (0q.)
| | B . AT,000 8,0 (eq.)
WAPD 110,000 . L 75,000 {eq.)
AL AT6, 000 . 95,000 {e.}
1EL o %% : %m (0gs)

* Mhe first coluun assumes the sites contirue ua:h:ls soa disposal, The t
pecond column asesumes the sites use land disposal. Cublec feet mwmnﬁa
for land disposal are equivalent cuble feet of total weste to be dispossd.
Both columns reflect dispopal of the seme smoamt of activity.




